ey Interregy IR

Greece-Italy SRS

i * % x
Al SMART Project
European Regional Development Fund  EUROPEAN UNION

MEPIOEPEIA HNEIPOY
MEPI®EPEIAKH ENOTHTA MPEBEZAX
AIEYOYNZH TEXNIKQN EPFQN

EPIO: BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATADOYTIOY MYTIKA A. NPEBEZAX

NPOYMNOAOTIZMOZ (pe ®.M.A.): 2.875.000 Eupw

014 GeotagAeroview

TEYXOzZ YNOAOTZMQN

Digitally signed

PETRQOS by perros
VRELLIS
VRELLIS pate:2021.03.16

09:59:32 +02'00"



BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZX YNMOAOIZMQN
MEPIEXOMENA TEYXOYZX

1. KYMATIKO KAIMA ZTA ANOIXTA TOY AAIEYTIKOY KATAOYTIOY TOY MYTIKA ................. 3
L DR 3 To (¢ /73 )/ IS 3
1.2, AVEUOAOYIKA OTOIXEIQ 1uuveieerrueeseesssieessessssessessssssssesssssessessnnsessesssnsessessnnsessensnnnes 3
ST X (010 ¢( e I 1 (o7, V1) o Yo e [osu S 4
1.4. Kupatiko KAiua ota avoixtd Tou OppoU Tou aAIEUTIKOU Kataguyiou MUTIKA............ 5
1.4.1  ZTATIOTIKN €NEEEPYATIA AVEUOAOYIKWDV OTOIXEIWVY rvrrrrunurrerrrrrrerrssnnnnsseesereeennnns 5
1.4.2  AnoTeAEOMATA ZTATIOTIKNG ENEEEPYATIAG ..vvvrvrnrrnnnnnnnnnnnnnnnnnnannnnnnnnnnnnnnnnnnnnnnes 6
1.5.  YnoAoylotikn 01adikacia mpoyvwons KUPATWY OTA AVOIXTA ...veveerruieeseersnisessesnnnnns 7

1.6. Kupatiopoi oxe01acpou yia Tov 6Xe01aol0 TwV MPOTEIVOLEVWY EPYWV LIE HEYAAES
TIEPIOOOUGC ETTAVAPOPAG «.erverrussseessussseessssssesssuesssessssseersnereessnereesreerrr 9
2. KYMATIKH MPOQOHZH. ... et s s sn s e s e s rssn s s e e a s e s en s e nennes 13
2.7 TEVIKG wuvuuniieeiiieeeeititiiis e s e e e e et a s s e s s e e e e et e e e e e e e e e e e e e e e aa e e e e e e e e e e nan e e aaa s 13
2.2. ANOTEAE0UATA KUUATIKWY AVAAUGEWY ...evverrrneeseessnisessessnisessesssnsessessnseessessnnnereens 15
2.3, Kupatiopoi ZXE0IAOHOU EDYWV c.uuvuuiieeiiiiiieiriiniiiissssssssesssssssnsssssssssssnssssnnssssses 19
3. AIAZTAZIOAOMHZH ZTPQIEQN OQPAKIZHE ... o 23
TR TR =0 o To To Y, Ve )V (o EP PP P PR 23
3.2, [TDOOTIVELIOG HUAODG wevuuaeeiiieseeertrsnsaasssssssssessssssnasssssssesssssssssssssssssssnnssnnnnnsesssnns 24
3.2.1.  AIaOTACIOAOYNGT OWPAKIONG vevrrrrrrrrrrrerrrrrrrrrrrererrrrrerreerrrresrerreeerermemmmeemeeee 24
3.2.2.  AIGHOPPWOT OIATOMMY teverrrrrrrrrrrrrrrrrrrersresssererererssrserreeserremmmrrreermerm 27
T TR € 11177 0o Lol 171, Yo TSN 31
3.3.1  AIaOTACIOAOYNGT) OWPAKIONG +rrrrrrrrrrrerrrrrrrnnnnsreeeeererrssmsssireeeeereerrmmmmmeee 31
4. KAOOPIZMOZ ZTEWHZ OQPAKIZHI ....eeiniiiiiiin s s s s e e s s a e e e 32
R T I3V 1o L PP UPPPPRPPPPPR 32
4.1 Emtpemopeveg MapoxEg YMEPTAONONG KATAGKEUWY ...vvvvuurireerrnierrernnisessesnnnnaseens 38
4.2.  YNOAOYIOUOI( TAPOXWY UTTEPTINIONONIG ceveeeeeeeerrrnnnassessssesrrsnsnnnssssssssssnnsssnnsnsesssens 40
4.3.  YoAOYIOUOG KUHATIKAG HETAOOOTIG. 1 aaaeesseeeeerrrnnnnssssssseesssssnnsnssssssssssnnsnsnnnnnsssnees 46
5. NPOXTAZIA NOAOX EXZQTEPIKQON EPION MPOZTAZIAY ...cniieieierireceineen e e 49
5.1, MEOBOOOAOYIQ ..ottt e e e e et e e e s e e e e e e s e e e e e e e e e rrarnaneeaaas 49
5.2, ATIOTEAEOUATA......ceeeiuurniieeseeeeeeeeasaaa s e s s e s e e eeraaaas e e s s s eeeerassnaaeeeaeeeeerenrnnnneeeaeas 50
6. AIAZTAAIOAOMHZH KPHITIAQMATON ...t e e e e e e e 51
T B 171/ 1 [ PP UUEPPPPPPPPR 51
6.2. Mepiypan Mpoypdupatog - MEBOOGOAOYIEG.......ueiieurriieieeiiiieeeerrie s e erre e e eaaans 51
6.2.1  KaBopiopOG NPOCNIOU UMOAOYIOTIKWY YWVIWV vvvvrrrrrrvnnnnnnsssnsnnnsssnnsnnnnnnnnnnnnns 52
LY R AV 5101V /ol | Vo £ [ 52
6.2.3. Katavopn wbnoswv yaiwv o€ NEPINTWON KEKAIMEVNG ENMIPAVEIAG .. .vvvvrrrrrrnnnns 53
6.2.4.  DOPTIA EMNi TNC KATATKEUNG tvvrrrurrrerrerrrrrrrnnsssseesseseerssssmssmmeeeeererrrssmnreeee 54
(Y0720 TR X 5 To 1 U114 T (2o o 1 o o 54
6.3. Aegdouéva - Epapuoyn ota kpnmidwpata tou Katapuyiou Tou MUTIKG .................. 57
6.3.1. TEWUETPIKA XAPAKTNPIOTIKA AIGTOMV tvvvrvvrrrsrsnssnsssnsssnnsssssnsssssssssssssnnsnsnnnnns 57
6.3.2.  ®opTia - NAPAPETPO! ZXEDIAOHOU ...eeeeerrrrrrnniieerrerrrrrrrsnnreeeseeeeersssnnneeeeees 58
6.3.3. AnoTeAéoparta 01aoTacioAOYNONG KPNMIOOTOIXMV «vvvrrrvrrvrrnnnnnnnnssnsnsnnnnnnnnnnnnns 60

BIBAIOTPADIA - KANONIZMOL.....iiiiriiiiiiiiiinisisssis s s s 69




BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ
TEYXOZ YNOAOIIZMQN

TEYXOZ YMOAOTIIZMON

1. KYMATIKO KAIMA ZTA ANOIXTA TOY AAIEYTIKOY KATA®YTIOY TOY MYTIKA

1.1. Eicaywyn

210 Tapdv otadlo TNG HEAETNG £MAvASlOAOYNONKE TO KUMATIKO KAIPA TG MEPLOXNG HEAETNG,
Kabwg n peAétn Ba mpowdnbel MPOg TEXVIKA £yKplon amo TIC APHOOIEC YTNPEGIEC Kal €v
ouvexela Tmpog Onuompdtnon. la TOV  UMOAOYIOHO TOU  KUMATIKOU  KABECTWTOG
XPNOIHOTIONONKAV TA AVEUOAOYIKA OTOIXEld TOU TANCLECTEPOU MeTEWPOAOYLIKOU XTabpou Tng
E.M.Y. ZTOUG KUPATIKOUG UTTOAOYLIOHOUG EAR@ONcav U’ oYy n YEWYPAPIKN Slapop@won tng
utrdYn TEPLOXNAG, O TPOCAVATOAIOMOG TOU AALEUTIKOU Kata@uyiou Kait n pop@oAoyia Ttou
BaAdoctou muBpéva. Ot uTToAOYIOHOL TTOU EKTEAECONKAV agopoUv GUVOTITIKA ota €ENG:
e AEl0OAOYNON NG YEWYPAPIKAG BE0NG TNG TEPLOXNG HEAETNG KAl TWV TVEOVTWV
avEPwY amo TIG oToieg MPoEKUYWayv ol OLlEUBUVOELG TTPOwWBNONG TWY KUHATIOHWY
TTOU TNV «TTIPOGBAAAOUV>.
e [pocOloPIOHAC TWV KUPATIOHWY OTA AVOIXTA TNG MEPLOXNG HEAETNG (EEWTEPIKA
TOU QALEUTIKOU Kataguyiou).
e [lpowbnon Twv avwtépw TPOC TNV TEPLOXN TOU UPIOTAPEVOU £PYOU Kdal
EKTIMNON TWV TOMKWY KUHUATIKWY TOU XAPAKTNPLOTIKWY

1.2. AveloAoyikd GTOIXEla

Ta Owtifépeva aveloAOylKA OTOIXEld otnv  €upUTEPN TEPLOXN TPOEPXOVIAL AMO  TO
MetewpoAoyikd Xtabud tng E.M.Y otnv MNpéBela, o omoiog Bpioketal o€ KAVOTOINTIKA
amootacn Aamd 1o £pY0 KAl Ad@opd o€ HETPAOELG IKAVAG OLAPKELAG KAl OXETIKA Tpoo@ateg. Ot
HETPAOEIG aopoUV Of UETPACELS TNG TeEPLdOou 1971 - 2001, ATOL yld GNHAVTIKO XPOVIKO
oldotnua (31 €tn), agopouv Ot Ot TPEIC NUEPNOLEG Kataypaeg tng Olelbuvong Kat tng
£vtaong mvong Tou avépou otig 06:00, 12:00 kat 18:00 wpeg GMT. To AVEUOUETPO HETPRCEWY
BploKeTal TOMOOETNPEVO O UYPOUETPO 4 PETPpwY. Ta otoixeia tou M.X. Hyoupevitoag 666nkav
O€ MVAKEG Pnviaiag BAong Tou oTnV CUVEXELD avaxdnkav og €tnold. Ta €Tiola avepoAoyikd
otolxeia mapouctalovtal 6TNV GUVEXELA OTOV TVAKA TTOU AKOAOUBEL:

BF N NE E SE S SwW W NW CALM SUM
1 0,116 0,276 0,161 0,101 0,037 0,046 0,098 0,065 0,900
2 2,452 8,782 2,514 1,274 0,985 2,411 3,283 1,179 22,880
3 2,434 8,509 1,730 0,968 1,256 5,372 7,376 1,348 28,993
4 0,898 3,202 1,126 0,785 0,912 4,877 7,025 1,156 19,980
5 0,245 0,862 0,480 0,226 0,287 0,908 1,334 0,357 4,699
6 0,117 0,368 0,201 0,110 0,095 0,182 0,312 0,154 1,537
7 0,018 0,101 0,070 0,051 0,045 0,057 0,086 0,042 0,470
8 0,002 0,025 0,021 0,021 0,010 0,018 0,016 0,016 0,128
9 0,000 0,005 0,002 0,005 0,002 0,000 0,002 0,002 0,017

10 0,000 0,000 0,000 0,000 0,000 0,011 0,003 0,000 0,003

>11 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
SUM @ 6,281 | 22,13 | 6,306 3,540 3,628 13,880 19,534 | 4,318 | 20,394 | 100,000

Itv. 1-1: Emjoiax Avepoloyed Zrotxelo M.2. TTpéBeCac, meptédov 1971-2001
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TEYXOZ YNOAOIIZMQN

Z0pQWVa PE TA AVWTEPW OTOIXEIA Tapatnpeital Ot n EMKPATOUVIEG AVEHOL TNG TEPLOXNG
HEAETNG Tpoépxovtal Kupiwg amd 1o A topéa (NA - A - BA Oieublvoelg mpowbnong), He
OUVOALKN GUXVOTNTA EPPAVIONG AVw Tou 37% €TNCIWG.

O emKpatwy «Kalpog» eivat o mpoepxopevog amd tn BA dielbuvon, pe GUVOAIKN €ThoLa
ouxvotnTa epgaviong 22,13% kat PEYLOTN Katayeypagpévn €vtaon ta 9Bf. AkoAoubBei n A
OlelBuvon mPowBnong HE ETACLA cuXvOTNTa gpaviong 19,53% kat pEylotn €vtacn avepoTVONg
ota 10Bf kat n NA pe 13,87% kat avepomvon ota 8Bf.

O BA d1eUBuvong emKkpatwy Katpog (22,13%), avanticoetal amod TNy oTepLd mpog tnv BdAacca
KAl Katd ouveEmela Osv ONUIOUPYEL KUPATIOHOUG ToU MmopoUv va mpowbnbouv mpog tnv
TEPLOXN HEAETNG.

Avtibeta Bdoel TOU TPOCAVATOAIOHOU TOU QALEUTIKOU Kata@uyiou ol Oleubuvoelg Tou
apouctdalouy «evolaPEéPoV>, yid TOV TTPOGOIOPIOHO TWY KUPATICHWY OTA AVOLXTA TNG TEPLOXNG
HEAETNG Kal ol omoieg e€stalovtal otnv mapolod, £ival autég Tou upUTEPou AUTIKOU TopEd,
ntolt n A (19,53%),n BA (4,32%) kat n NA Oievbuvon (13,87%). E€ autwv ol AUTIKAG Kal ot
Bopelodutikng Olevbuvong Kaipoi dnpoupyouv Kupatiopoug Tou Umopouv va mpowBnbouv
OTNV TEPLOXN TWV E£PYWV KAl CUVEMWS AaupBdavovtal umoyn Kat ylua Tov Kaboplopd tou
KUHATIKWV HPEYEOWY TOU XPNOIPOTIOOUVTAL OTOV OXEOIAOHO TWwV AHEVIKWY £pywyv. Ot
avtiotoxol TNg NotloduTIKAG Slelbuvong, OTTWG AVAAUTIKA TIAPOUGLACHNKE OTO TPONYOUHEVO
oTadlo TNG PEAETNG TOU £€pyou, Kalpoi Oev e€gtalovtal oto mapdv otadlo, Kadbwg n mpowdnon
TPOG TNV TEPLOXN TOU KATAWUYIOU €UTTOOIETAl PEPIKWG ATIO TNV TAPOUCia TOoU akpwtnpiou
Kopapog (1 MUTIKAG), TTou KTEIVETAL O HIKPN amootacn SUTIKA TOU UPLOTAKREVOU TIPOCHVELOU
HWAOU TOU Kata@uyiou. H Kupatiki evépyela TOU KATAANYEL OTO KATAQPUYLO Eival oapwg
HIKPOTEPN TNG avtiotoixng tng A Oleubuvong mpowbnong, n omoia Oev mapspmodiletal amd
KATOoLl0 AAAO QUGLIKO epmodio. Ot UTTOAOLTIEG €K TWV KATAYEYPAUHEVWY Oleubuvoewy Kaipol (N,
NA kat A), Adyw NG pop@oAoyiag tng umd PEAETN TEPLOXNG, OV ONUIOUPYOUV KUUATIGHOUG
Tou va emnpedlouv tTnv meploxn PEAETNG Kal Ogv e€eTalovial TEPAITEPW.

Nnvepia otnv meploxn ep@avietal e upnAn cuxvotnta Kat cUyKeKpLUEva 20,4%.

‘Onmwg AN ava@épOnKe Ta avwTEPW OTOIXEI ATTOTEAOUV TO GUVOAO TWV HETPACEWY Yid Td £TN
TWV KAtaypa@wv, Ta omoia €xouv avaxBei o€ €TAcla MOCOOTA €H@AVIONG Yld TNV KABe
OlelBuvon mpowbnong. MNa TNV EKTUNON TwV KUHPATIOHWY TOU Xpnolpomololvtal oTov
oXeOLAOHO TOU £pYOU EKTEAEOONKE OTATIOTIKN EMEEEPYACIA TWV AVWTEPW OTOIXEIWV £TCL WOTE
va TPOKUWOUV Ol KUMATIOHOL HE CUYKEKPIPEVN TEPiodo emavagopdg, Omwg opiletal amo
AleBveig Kavoviopoug Kal ZUCTACELG AHEVIKWY EPYWV.

1.3. Xtoixgia nadippoiac

2TOIXEID TOU a@opouv OTIC HETABOAEG TNG oTtdOung tng BdAaccag €xouv Angbesi amd tov
otabuod pétpnong maAippolag tou KatdakoAou, Tou gival 0 TANCLEGTEPOG EYKATECTNHEVOG OTNV
TEPLOXN) HEAETNG.
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TEYXOZX YNMOAOIZMQN
Ztoeia NaAippotag Métpnon
Méyiotn MARuun (MnN.) 1,10m
Méon MARpUn 0,61m
Méon 2tdbun (M2.0.) 0,54m
Méan Pnxia 0,47m
Katwtdtn Pnyia 0,00m

M. 1-2: Zratiotiké Zrotxeio ITokippotag (TInyr: Yoépoypagikr) Ymmpeaio ITN)

A6 Ta TApPATAVW OTOILXEid TPOKUTTEL OTL Ol HETABOAEG NG BAAACCAG £XOUV OXETIKA
onpavtika peyetn, ywa tov EAAadiko xwpo.

KAIMAKA 1:2000

Zx. 1-1: IToAppotoypépog Apéva KarakdAov (TInyn: Ydpoypapur} Ymmpeaio IIN)

AvaAutikd ta MaAlppolakd otoixeia tng meploxng PHeAéTng mapouctdlovral oto Mapdptnua I
TOU TapOVTOG TEUXOUG.

1.4. Kuuatiko kAiua ota avoixtd ToU OplUOoU TOU AAIEUTIKOU Kata@uyiov MUtika

1.4.1. Ztauotikn ene€epyacia aveUOAOYIKWY OTOIXEIWV

MNa tnv ektignon Ttou KupatikoU KAIPAtog o pia meploxn amaiteital €ite n ameubeiag
eME€EPYACIA KUPATIKWY KATAYPAPWY, E€ITE AVTIOTOIXN TWY AVEHOAOYIKWY OTOIXElwY, ATO TA
amoteAéoPATa TG OTMOIag OTNV OUVEXEl Yivetal MPOBAewn - mMPOYVWON TwWV KUHPATIKWY
XAPAKTNPIOTIKWY, HECW AVAAUTIKWY Bewplwv mou mpooappolovtal KatdAAnAa ota dsdopéva
NG ekdotote e€etaldpevng meploxng. Omwg avaepbnke NOn otnv mepPLOXn HEAETNG Oev
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BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ
TEYXOZ YNOAOIIZMQN

u@ioTavtal KataypagEg KUPATIOHWY Yla thv aneubeiag eme€epyaciag Toug, evw avtiOETwg
UTTAPXOUV HOVO Ta avEHOAOYIKA oTolxeia Tou MetewpoAoytkou Ztadpou tng MpéBelac.

Ot peBodoAoyieg mpoyvwong KUPATwY amd avepoAoylka dedopéva mapatiBevtal oTny CUVEXEL
NG MEAETNG. ZUMQWVA HE TIG OUOCTACELG ALUEVIKWVY £PYWV O KUHATIOHOG oXeGLAOHOU €VOG
ApevikoU €pyou (CEM, 2006, USACE) 6a mpémel va éxel mbavotnta spgaviong 50% otnv
XpoVIKN Oldpkela tTwv 50 €Twv, mou eival n ouvAdng Oldpkela {wNG TTOU XpnolPoTiolEiTtal yia
APEVIKA €pya TOU TUTIOU autou. To KPLTAPLO auTd IKAvoTiolEiTtal yia Tepiodo mava@opdag tou
akpaiou @atvopévou 73 €twyv. ‘Hrtol ektiydtal o avepog pe mepiodo emavagopds 73 £tn (otnv
mapouca cuvIneNTIKA xpnotpgotoleital 75 €1n).

Mépav Tou PEYIOTOU KUHPATIOHOU oXeOLAOHOU o€ éva ALUEVIKO £pYO amatteital o KaBoplopog Kat
KUHATIOPWY  OLAOPETIKWY  TEPLOOWY  EMava@opdc Tmou  xpnolgomowouvtal  ya v
OlACTACIOAOYNON  OCUYKEKPLUEVWY  TUNUATWY TWYV  KATACKEUWY TOU  TPOKELTAlL  vd
KataokeuaocOouv, Omwg otnv mePIMTtwon tou KaboplopoU TNG oTtdbung oTEWNG Twv £pywy
mpootaociag mou eiblotat va oxedldletal pe KUpatiopo meptodou amd 10 £wg 20 €Twv.

2Tnv mapoucda HEAETN EKTIUAONKAV Ol KUPATiopol pe mepiodo emavagopdg 10, 20 kat 75 £tn.
Ma TNV oTATIOTIKN EMEEEPYACIA TWV AVEHUOAOYIKWY OTOIXEIWV amatteital n mpooappoyn Toug
O€ YVWOTEG Katavopég tng AleBvoug BiBAloypagiac.

ItnVv HEAETN Xxpnowgomolidnkav ot Katavopég twv Gumbel kat Weibull 6Uo kat tplwv
Tapap€Tpwy Kal Baoel tng pebodou Anderson-Darling (Goodness-Of-Fit) mpoékuwe 6Tl n xprRon
NG Katavoung Weibull twv tpuiwv mapapétpwy mpooeyyilel KAAUTepa TIC HETPACELC TOU
pETEWpPOAOYIKOU otabpou MpéBelag, yia Tig Oleubuvoelg evOlaWEpovtog. Asdopévou OTL n
meploxn eP@avilel oUP@Wva PE Ta avepoAoylkd dedopéva moAU uywnAd TOoooTd dAmvolag
(20,39%), auto katavépetatl otig 8 dleubuvoelg Tpowbnong e (60 TOGOOTO.

1.4.2. AnoteAéouata Jratotiknc Enséepyaoiac

Me Baon ta avwtépw umoAoyicOnkav yia Tig 4 dieubUvoelg evOlaPEPOVTOG ToU eEeTacOnKav:

Design Wind
Return Period P( X<x) Wind Speed Speed
(Years) (m/sec) (m/sec)
______________ 0995865 | 1305 | 1487
MO 0999586 | 17,95 | 20,46
_____________ 20 0999793 1943|2204
75 0,999945 22,24 25,35

ITtv. 1-3: Tayvmrec avépov yia dibpopec meptdSove emavopopds A dievBvvon mpowOnorng

Design Wind
Return Period P( X<x) Wind Speed Speed
(Years) (m/sec) (m/sec)
_______________ Co0986703 | 176 | 13,41
______________ 0 | 09%%870 | 1574 | 17,95
______________ 20 . |......0999335 | 1680 | 1915
75 0,999823 18,69 21,30

IMv. 1-4: TaydmnTec avépov ya Sibpopec TepiéSove emavapopdc BA SiebBuvorn mpowbnonc

Return Period

P( X<x)

Wind Speed

Design Wind
Speed




BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZX YNOAOIIZMQN

(Years) (m/sec) (m/sec)
______________ ol 09%9448 | 1202 | 1370
M0 0999444 | 15,60 | .. 17,78 .
_____________ 20 o |.099722 | tee2 | 189
_____________ 7Sl 09992 | 184 | 21,07

Mv. 1-5: Taxutnteg avépou yia Sid@opeg meplodoug emavagopdg NA dieubuvon mpowOnong
Design Wind

Return Period P( X<x) Wind Speed Speed

(Years) (m/sec) (m/sec)
______________ v |0989e59 | 957 | 1091
M0 0998966 | 13,05 | 148 |
_____________ 20 o |...0999483 | 1403 | 159

75 0,999862 15,83 18,04

Mwv. 1-6: Taxutnteg avépou yia S1dA@opeg ePLOdoug emavaopdg B dietbuvon mpowdnong

ATd Ta avwTEPW ATTOTEAECHATA TTPOKUTITEL OTL Ol LOXUPOTEPEG EVTIACELG HTTOPOUV va TIPoEABOUV
amo tn A kat tn BA.

Ma v EKTUNON TWV avWTEPW Xpnolpomoldnkav UToAoyloTIKAa @UAAa excel, ta omoia
mapatifevrtal avaAutikd oto Mapdptnua «A» tng mapouong, «AVEUOAOYIKA XTOIXEia Kalt
Jtatiotikn Emegepyaocia».

1.5. YrnoAoyiotikn diadikacia mpoyvwonc KUUATwV ota avolxtd

Ma tov uToAOYIOHO TOU avamtUyHatog MEAQYOUS EQAPHOoTNKE N PEBOJOC Tou avamtuypatog
nmeAdyoug, katd C.E.M., 2006, pe pia aktiva Kat pgovo yla tig Oleubuvoelg evolagépovrog. H
péBodog autn mapouotdletal oto C.E.M. Ch.2 “Meteorology and Wave Climate”.

J0ppwva pe v ev Aoyw peBodoloyia umdpxouv OU0 ATMAOUCTEUTIKEG KATAOTACELG YIA TIG
oTmoieg Ymopouv va 000UV OXETIKA aKpLBEIG TTPOYVWOELG YIA TA KUHATIKA XAPAKTNPLIOTIKA oTd
avoIXTd piag meploxng PEAETNG. H mpwtn €€ autwy agopd otnv MEPITTWON TOU 0 AVEHOG PUGA
HE OXETIKA otabepry Olevbuvon Kait €viacn, yla kavr OWAPKEld XPOvou, £TOL WOTE vd
emrteuxBbouv fetch limited kupatiopoi. ‘Htol n mvon Twv avepwy £Xel TOON XPOVIKNA OLAPKEL,
oon amatteitat yla va avantuxfsi mANpws o KUPATIoPoG. H deltepn agopd otnv mepimtwon
TTOU TO AVATTUYHA TEAAQYOUG €ival MOAU PEYAAo, PE ATOTEAECHA yia TV TARPN avdamtuén tou
va anatteitat SlapKela mvong avépou otabepng dlelbuvong Kal £vtaong onpavtikig SlapKeLag
KAl CUYKEKPIPEVA AV TWV 12 wpwv. ZTNV TEPITTWON AUTH amalteital Bswpnon TEPLOPICHOU
yla tnv SldpKeLd TVONG TOU aVvEPOU OXeOLAoHO0U, HETATPETOVTAG TN OLAPKELa o€ £va LloodUVApo
BswpnTIKO avamtuypa meAdyoug (duration - limited kupatiopoi). Ot avepol otov EAANVIKO
XWPO €X0OUV plraia pop@n HE ouvexei¢ aAAayég otnv OlelBuvon Kat otnv €viacn toug. To
YEYOVOG QUTO Of QPKETEG TEPIUMTWOELS OONYEL OF UMEPEKTIUNON TWV  KUHPATIKWY
XAPAKTNPLOTIKWY KAl Yld TO AOYO auto ol BewpnoELg TToU yivovtal KAtd TOV UTTOAOYIGHO TOUG
mpEmel va AapBdavovtal pe 1daitepn mpocoxn.

Mapd tadta n moAuTAOKOTNTA TNG EAANVIKAG aKTOYPAPUAG KAl TA HIKPA €V YEVEL avantiypata
meEAdyoug o0nyouv oTnV €PPAvVIoN KUPATIOPWY Kupiwg fetch limited otov EAAadikd xwpo. Ot
KUPaTiopol autr, mou otnv oucia kabopilovtal amd to avayAu@o Kdl TNV Yewypagia tng
TEPLOXNG PEAETNG, ouviBwe spgavifovtal os avantuypata meAdyoug tng ta&éng twv 150 £wg
200xAp. Ma peyaAutepa avanmtlypatd, mou n oAoKAnpwpévn avamtuén twv fetch limited
KUHATIOPWY amattel onpavtikn Xpovikn OldpKeld, avw Twv 12 wpwv, amaiteital n Bswpnon

7



BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ
TEYXOZ YNOAOIIZMQN

neploplopou diapkelag (duration limited). Mepumtwoelg autol Tou TUTTOU CUVAVIWVTAL OTA
NotloavatoAikd mapdAila tng viicou Podou, oto €upUTEPO VOTIO THAKA TWV AKTwV TG Kpntng
aAAd Kal 0€ onUavtiko TEHNPA Twv akTtwy tng Autikig EAAGdag mou gival «avoixtég» otoug N,
NA kat A kaipoug (avamtUypata mou KAataAyouv oTig BOPELEG aKTEG APPLIKAG KAl AVATOALIKEG
aKTEC TNG ITaAiag).

2tnv e€etaldpevn mePIMTwWOoN pia €K Twv Tecodpwy Oleubuvoewy mou e€etalovtal dlabETouv
TMOAU peyAAa avamtuypatd, 6€ OXEON HE TO avwTEPw Oplo, OLEUBUVOELG OTNY omoia Ba TPEMEL
va €@appocBei n Bewpnon Twv KUPATIOPWY TEPLopIopEVNG Olapkelag (duration limited). H
OlelBuvon auth eivat n OUTIKA, ol Bewpnoelg SIAPKELAG TNG OTToiag mapatifevtal oTo EMOPEVO
KEQPAAAlO TNG HEAETNG. TNV OUVEXeld Tmapouctalovial Ol OXECEIC UTOAOYIOHOU  TwV
EVEPYEIAKWY QACHATWY TWV KUUATWV:

067
f = 7723 < (II-2-35)
x.u 034 033
u g
where
f, . = time required for waves crossing a fetch of length x under a wind of velocity u to become fetch-

limited

Equation II-2-35 can be used to determine whether or not waves in a particular situation can be categorized
as fetch-limited.

The equations governing wave growth with fetch are

G'Hm fa‘\
— - 413 = 1072+ l-b_

o

T AL
£ - 0.651 [£]3 (I1-2-36)

Cp = 0.001(1.1 = 0.035 U,y

ZX. 1-2:IX£0£1G UTTOAOYICHOU EVEPYEIAKWY XAPAKTNPIOTIKWY KUHATWY
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X = straight line fetch distance over which the wind blows
H,; =energy-based significant wave height
Cp = drag coefficient
Uy, = wind speed at 10 m elevation
u, = friction veloeity
See Demurbilek, Bratos, and Thompson (1993) for more details.
Fully developed wave conditions in these equations are given by

o H
=

i

2 = 2.115 x 10°

Y

u;

and (II-2-37)

T 5
& = 2,398 x 10°
u,

Equations governing wave growth with wind duration can be obtained by converting duration mnto an
equivalent fetch given by

! u,

3
X . 503 x 107 [1) (11-2-38)
u.

ZX. 1-3:IX£0€IG UTTOAOYIOHOU EVEPYEIAKWY XAPAKTNPIOTIKWY KUUATWY

Me Bdon ta avwtépw eKTEAEOONKAV Ol AVAAUTIKOL UTTOAOYIOHOI TOU KUHATIKOU KAIPATOG Kdal
OUYKEKPIUEVA TNG YEVEONG KUMATWY 0TA avolxXTd Tou eEeTalOPevoU Kataguyiou.

1.6. Kuuatiouoi oxedlacuoU yla TovV oXeOIAOUO TWV MPOTEIVOUEVWV EPYWV UE LEYAAEC
REPIOOOUC EMAvVaQopdc

Ot Kupatiopoi oxedlacpou Ba mpémel va amodidouv TNV KUHATIKA €VEPYELA TTOU TpowbdEsital
TPOG pia meploxn yia peydAn mepiodo emava@opds, £T0L WOTE TA MPOTEVOUEVA £pYa iTE OO0V
apopd tov oxedlacpo tng Oldtagng toug (aAAG Kat Tou TUTIOU TOUG), €IiTE OTNV OLAHOPPWON
TWV OTPWOEWY BWPAKIoNG TOUG va Pmopouv va £€acpaAicouv TIG cUVONKEG oxedlacpoU Toug.
'Htol a@evog pev va OlaPOp@WOoOoUY TIG UTINVEUEG OUVONKEG oTNV TEPLOXN TPOCGOEONS TWV
OKAPWY, AQETEPOU OE VA HTMOPOUV VA «AVIEEOUV» KATA TNV AVATTUEN HEYIOTWY KUHATIKWY
@opTiWV (TnNg mMEPLOdOU EMavaopdq mou EMAEYETAL avaAoyd HE TOV TUTIO TOU £pyou).

Ma tov oxedlaopo TWV TPOTEIVOHEVWY £PpYWV KaBwG Kal TNV £€€taon tng emidpaong Toug wg
TPOC TIC UPLOTAHPEVEG KATACKEUEG Xpnolpomolntnkav ol Kupatiopoi Autikng, BopgloduTtikAg
Kat Bopelag OievBuvong mpowbnong pe mepiodo emavagopdsc 75 €tn, ol omoiol OTMwG
avaeépdnke Kat otnv map. 2.1. pmopouv va mpowbnboulv otnv TMEPLOXN TwV £pywv. ‘Omwg
emiong ava@épbnke otnv 0la mapaypago (map. 2.1) ot Kupatiopoi NG NoOTIOOUTIKNG
Oleubuvong mpoOwOnaong Oev «evOLAPEPOUV> TNV TTPOCEYYLON YId TOV OXEGLACHO TWV £PYWV.

Bdoel ™ avaAuong mou eKTEAECONKE oOTO OTAOI0 TNG TPOUEAETNG N Kpiowun Olelbuvon
mpowbnong eivat n A. Ot umoloumeg OleuBUVOEL €P@avifouv XAPAKTNPIOTIKA oapws
HIkpOtepa. Mépav toutou n A dlelbuvon eival auti mou mpowdsital avepumodiota mpog Ty
TIEPLOXN) TOU KATAQUYIoU Kal €l0IKOTEPA TIPOC TOV TTPOCHVEHO HWAO TOU, O OTIOI0G OEXETAL KAl
TN PEYAAUTEPN KUPATIKA EVEPYELA CUYKPITIKA PE TIG UTTOAOLTTEG KATAOKEUEG Tou £pyou. H BA
OlelBuvon XpnoIPOTOLE(TAL Yia TNV SlACTAGIOAOYNCN TOU UTIVEHOU HWAOU Kal pévo.
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TNV OUVEXEla aKoAouBoUv ol Bewpnoclg mou £ylvav oTo TMAAICIO TG Kal a@opouv TIC
WOLaATEPOTNTEG KABE piag €K Twv OlEUBUVOEWY TTpowONoNg. ZNUEWWVETAL OTL 6TO TAPAOV O0TASL0
€ylve mMo evOeAeXNG avdAuon wote va €EAc@aAloTel OTL XpnolgoTolouvTal ol SUCHEVECTEPEG
EVEPYELAKA OUVONKEG Yla Ta UTO PEAETN £pyal.

- Autikn oievBuvon mpowbnonc

‘Onwg ava@epOnke n A dlelBuvon mpowbnong ival autn PE TIG HEYAAUTEPEG EVTACELG AVELIOU
aAAd Kat avantuypatog meAdyoug, amo Ty omoia TPOKUTITOUV Ol HEYAAUTEPOL KULATIGHOL TTou
mpowBouvtal mpog TNV meploxn HEAETNG. H ouykekplpévn OlelBuvon Kal oto oTtddlo tng
TTPOHEAETNG KAl OTO TAPOV €XEL OTPAPEL KATAAANAQ wOTE va amodidel TIC TPAYHATIKEG
EVEPYEIAKEG OUVONKEG TOU KATAAnyouv ota €pya Tmpootaciag. Mo OUyKekpluéva ot
Oleubuvoelg mpowbnong dev AauBdvovtal akpiBwg oto allpoudlo twv 270°TOU AVTICTOIXE
akplBwg otnv A dOlelbuvon mpowbnong, aAAd otpié@ovial KATAAANAA WOTE aPEVOG HEV va
AapBavovtal ta peyaAutepa Suvatd avantiypata TWeAAYoug, evw TApdAAnAa n mpowdnon
TwV "TPAYHATIKWY KUPATIOHWY" va Yivetal 600 TO KABETa OTOV TPOCHVEHO HWAO TOU
Kataguyiou. YO To oKENMTIKO auto e§etdobnkayv dUo OleuBuvoelg mpowbnong. H mpwtn agpopd
oe alpouBblo 275° kat n Oeltepn o€ 285-290°. H Oeltepn €k twv OU0 Oleubuvoswy eival
TTPAKTIKA N evOldueon twv dUo KUplwv Oleubuvoewy A Kat BA Kal yla autd oTnv GUVEXELD TOU
TEUXOUG avagépetal wg ABA. H deUtepn €k Twv OU0 ep@avilel PeyaAUtepo avamtuypa
meAdyoug, evw n mpowbnon TNG MPOG TNV TEPLOXN TOU £pyou tival oxedoOv KABetn otov
TPOCHVEHOU HWAOU Tou. H mpwtn avtibeta €xel HIKPOTEPO AVATTUYHA TEAAYOUG Kal
peyaAutepn mpowbnon umod ywvia 1600 wg mpog tnv Olelbuvon Ttou HWAoU 60O Kal TIG
1ooBabeig tou mMubpéva (palvopevo SLlabAaong).

Ot avaAUcelg mou €ylvav yla TNV EKTINON TwV avepomvowv oxedlacpoU yla tnv Kabe
OlelBuvon mPowblnong agopolv oTIC "KAAOCIKEG" OKTw OleuBUVOEL TTou Kataypdgovtal Tda
avepoloylka otoixeia tng EMY. NMa tig umoloumeg OlEUBUVOELG TTOU TTPOKUTITOUV KATA ToV
oxeOlaopd evag €pyou TOCO ATMO TNV YEWwypA®ia TNG MEPLOXAG, TIG TMPAYHATIKEG OUVONRKEG
avamtuéng, aAAd Kal ToV TPOCAVATOAIOMO Tou €pyou, TPEMEL va yivovtal KATAAANnAEg
TIPOCEYYIOTIKEG EKTIUNCEIG WOTE TA TEAIKA HEYEON va €ival peaAloTIKA Kal va amogeUyovTdal ot
UTTEPEKTIPNOELG. MO CUYKEKPIPEVA KAl OE OTL APopd TNV MPWTN €K Twv OU0 OLEUBUVOEWY TTOU
e€etdobnkav Bewpnbnke OTL TPAKTIKA avtiotolxel MANPpwG otnv A Olelbuvon mpowbdnong
Kabwg n amékAion tng €ivat otig 5° mou eivat acfipavtn. Ze OtL apopd tnv OeUTEPN €K TWV
0Uo0, n amokAlon tng AngBsicag dievbuvong sival peyaAltepn Kat mepimou 15-20°, yeyovog
TOU TNV KATatdooel mepimou oto PEco tng A Kat tng BA OielBuvong. MNa t pev mpwtn
OlelBuvon n évtaon AVEUOTVONG TTOU XPNOIUOTIOIEITAL OTNV GUVEXELA €ival n mpokUyaod amo
TNV OXETIKN OTATIOTIKA avAaAuon mou €yve ya tnv A dleubuvon mpowdnong. MNa tnv deltepn
amogaociodnke va Angbei o pécog 6pog tng A kat Tng BA dielBuvong avtictoixa.

Me Bdon ta avwtépw yia tn A dlelbuvon mPoEKUYE OTL N TaxUTNTA UTOAOYIOHOU TOU KUHATOG
oxedlaopou eivat: Uz = 49,3knots mou eivat to Katw Oplo twv 10Bf. Zuvtnpntikd
amogaocicdnke va Angbei péon tiun twv 10Bf, Atol 52knots, kKabwg apevdog pev mpoKeLtal yia
TNV TAE0OV KPIOIUN Yld TOV OXeOlAOPO TOU TPOoHVeEUou £pyou, OlelBuvon mpowbnong,
aQeTépou O ATOTEAEL KAl TNV TIO GUXVN OTATIOTIKA €p@avi{OPeVn TVoR avépou (oCuxvotnta
epgaviong 19,53 %). e oxéon e TNV TPOHEAETN HEWWVETAL KATA TL 0GOUEVOU OTL N AnYn o
HEYAANG TIMAC KAl CUYKEKPLUEVA OTO PEYIOTO Oplo Twv 10Bf, Bewpeital umepBoAIKR, evw Adyw
TWV TEPLOPIOHEVWY BabBwy otnv TePLOXN TOU PWAOU Ol CUVONRKEG Tpowbnong eival oe KAbe
nepimtwon meploplopéveg (depth limited conditions). H didpkela mvong avépou mou AfgOnke
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divovtal oTnV CUVEXELD oTov akoAouBo Tivaka:

T, u F H, [ s Lo
(€tn) (m/sec) (km) (m) (sec) (sec) (m)
75 26,75 310 6,40 10,81 11,38 182,60

M. 1-7: Kupatiopoi ota avoixtd yia mepiodo emavagopdg 75 £tn - A Sielbuvon mpowbnong

- Autikn-Bopelodutikn OieuBuvon npowbnonc

Ma v cuykekplpévn Olevbuvon €ylve avagopd avwtépw. H taxiutnta oxedlacpou ival auti
TOU AVTIOTOIXEl O0TO HECO Opo MeTall tng A kat tng BA Oieubuvong mpowbnong. Amd ta
amoteAéopata tng avdAuong amogaciodnke TeAIKA va AngBei taxutntag ion pe 50knots. Ta
ATOTEAEOHATA TWV KUPATIKWY UTToAoYLoHwY didovtal oTov akoAoubo mivaka:

T, U F Hs Ts L Lo
(€tn) (m/sec) (km) (m) (sec) (sec) (m)
75 25,72 360 6,03 10,49 11,05 171,92

Mv. 1-8: Kupatiopoi ota avoixtd yia mepiodo emavagopdg 75 €tn - ABA dieUbuvon mpowbnong

- Bopstodutikn OisvBuvon mpowbnonc

H Olevbuvon auth, Omwg £ylve Kal OTIG TPONYOUHEVEG, €XEl OTPAWEl KATAAANAQ WOTE va
amodwoel TN Péylotn duvatn KUHPATIKNA EVEPYEID TIOU TPOWOEiTal TMPog TNV MEPLOXN HEAETNG
amo TNV OUYKEKpPIUEVN OlevBuvon mpowbnong (308° évavtl 315°). To evepyd avamTuypd tng
OTIWG MPOKUTITEL ATTO TOUG VAUTIKOUG XAPTEG €ival OXETIKA UIKPO OE GXECN HE TO AVTIOTOIXO TNG
OUTIKAG OlelBuvong mpowbnong, ATol 65xAP. H taxiutnta mou TMPOoEKUWE Amd TNV OTATIOTIKA
ene€epyacia ivatl 41,4knots (katw 6plo twv 9Bf). Kat oe autnv tnv mepimtwon ocuvinpntikd
AapBavetal n avw TR Twv 9Bf, Ntol 47knots kKabwg n OleUBuvon auth eKTIPATAl Kpiowun yia
TOV OXeOLACHO TOU UTIAVEHOU £pYouU.

Ta amoteAéOpATA TWV KUPATIKWY UTOAOYIOHWY OlvovTdl OTnV OUVEXEld oTov akOAoubo
mivaka:

T, U F Hs s To Lo
(€tn) (m/sec) (km) (m) (sec) (sec) (m)
75 24,18 65 3,59 6,40 6,73 63,87

Miv. 1-9: Kupatiopoi ota avoixtd yia mepiodo emava@opdg 75 £€tn - BA dieubuvon mpowbnong

- Bopsia d1evBuvon mpowbnonc

H dtelBuvon auth €xel mOAU pIkKpd avamtuypa, ATtot 4,5xAW. kat onploupyei 1Wdtaitepa xapnAou
Uyoug Kupatiopoug mou Oev Bswpouvtal KPiolhol yld ToV OXEOIAOHO TWV TPOTEIVOUEVWY
épywv. E€etaletal map’ OAa autd wote va KatadelxOei n mpaypatika eAAXIotn €mMppon g
yla 1o £€stalopevo £pyo. H taxdtnta mou MPOEKUWE AmO TNV OTATIOTIKN emefepyaocia sival
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35,07knots (katw oOplo twv 8Bf). Kal oe autiv tnv mepintwon cuvinpentikd AapuBavetat n avw
TN 8Bf, Aot 40knots.
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Ta amoteAéopata TwV KUPATIKWY UTOAOYLoHwY Olvovtal oTnv OUVEXEla oTov akOAoubo

mvaka:

M. 1-10: Kupatiopoi ota avolxtd yla mepiodo emavagopdg 75 £€tn - B dielbuvon mpowbnong

T, u F Hs TS s Lo
(€tn) (m/sec) (km) (m) (sec) (sec) (m)
75 20,58 - 0,78 2,46 2,59 9,46
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2. KYMATIKH NMPOQOHZH

2.1. levikd

Katd tnv mpowbnon twv KUPATWY TPOG TNV AKTA TA XAPAKTNPLOTIKA TOUG TpoToTolouvIal
e€attiag tng emppong tou BaAdociou MUBpEva. ZUYKEKPLUEVA o TUBUEVAG Onploupyel TPLBEG
oTO TUAHA (KowWAia) tng eAeUBEPNG eMPAVELAG TOUG, e ATOTEAECHA va emMBpaduveTal To KUHA
OTO THAHA AUTO, EVW OTO AVw TNG OTABUNG avtioTolxa va «tafldevel» Pe v i0la taxutnta. H
dlagopotoinon auth odnyei oe otadlakn SIAXUcn TNG KUPATIKNG EVEPYELAG, TTOU TEAIKA AOYw
TOU OTL N pOP@N TOU KUHPATOG aAAolwvetal autd Bpavstal Slaxéoviag MARPWG TNV EVEPYELA
Tou. H amwA&la g KUPATIKAG evépyelag odnyel o€ Peiwon Tou UYoUg Kal TOU WRKOUG TOu
KUHATOG (TOUAAXIOTOV yld TO HEYAAUTEPO TUNHA TNG OLadpPOUng Tou), €Vw N TEPIOSGOG TOU
mapapével otadepn. To QAIVOPEVO AVAPEPETAL WG PAXWON TWV KUUATWY.

Avtiotoixo @aivopevo eivat kat n OldéAaon tou KUpatog. H ouclactiki dwagopd eival otl
AauBavel xwpa pAXwon oto KUUa aAAd SwagopetikoUu Babpou Adyw Tng umd ywviag
TPowONCNG TOU HETWTIOU TOU KUHPATOG WG TPOG TIG looBabeic Tou mubuéva. AmotéAeopa tou
PALVOHEVOU €ival N OTPOYN TOU HETWTIOU TOU KUHMATOG, WE TAoN va Yivel mapdAAnAo mpog tn
péon dleUbuvon Twv 1ooBabwyv Tou TuBpEva.

O UTTOAOYIOHOG TWV «TOTKWY>» KUMATIKWY XAPAKTNPLIOTIKWY EYIVE HE XPHON ATAOUGTEUTIKNG
apldunTIkAg avaiuong, n omoia mpoteivetal amod tov Goda Kal mapouctaletal Kal OTo OXETIKA
nmpoc@ato manual CIRIA (manual in the use of rock engineering) [1]. H peBodoloyia autn
amodidel TMOAU IKavomolNTIKa amoteAéopata, Olaitepa Otav ot 1ooBabeic epgavilouv
opolopoppia Kalt otadlakn peiwon Twv Babwv mpog tnv akti (mapdAAnAsg ooBabsic Kat
eubeia aktoypappn). Ztnv e€etalopevn mepimtwon ot looBabeig Tou mubpéva gival mapaAAnAEg
HEXPL TEPiTTOU TNV -5,0m o€ amootaon 150m amd 1o €pyo. XTo TEAUTAiO AUTO SLACTNHA TNG
mpowBnong Toug gpavidovtal Tomka aBabn pe moosldwvieg mou AlaWopoTolouV ApKETA TO
HOP@POAOYIKO TPO@IA Tou muBuéva. Ot avopolopopgpieg autég dsv AapBdavovtal cuvinpntika
utm’ OYLV OTOUG UTIOAOYIOHOUG, KaBwg n ep@avion TomKkwv aBabwv odnyei oe oagpwg
HEYAAUTEPEG PEWWOELG TNG KUPATIKAG EVEPYELAG. ATTO TNV GUYKPLTIKA avAAUGCH TIoU £YLveE PeTa&u
TWV ATMOTEAECHATWY TNG KUMATIKAG Tpowbnong otnv @docn tng MPOHEAETNG YA KUPATIOHOUG
évtaong 6Bf (otnv omoia XxpnolpomolBnKe HABNHATIKO HOVIEAO TPOCOHOIWONG) Kal TwV
amoteAeopdtwy NG peBodoAoyiag Tou XpnolpomolNdnKe otnv mapouod mapatnpeital oxedov
taltion TG amopeiwong ™G evépyelag. Av O0e An@Osi umdywn Ot n amopsiwon eival
pEYaAUTEPN, AOYW TNG ONHUAVTIKOTEPNG EMIPPONG TOU TUOUEVA OTOUG KUHATIOHOUG HEYAANG
evépyelag, emBeBalwveTal MPAKTIKA OTL n BEwpnon auth €ivat GuvTnENTIKN.
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Goda (2000) developed formulae to estimate the significant wave height (see Equation 4.105) and the
maximum wave height (see Equation 4.106) in the surf zone.

KgH'y for h/L,>02
Hyy= 4105
i3 min{(ﬁoH'aﬂi,h).(ﬁull‘o],(k'_\-ﬂ'u)} for h/L, <02 { )
18KcH', for h/L,>02
iy S g N7 (4.106)
s S8 mm{(ﬁoﬂ-(,«rﬁ,h).(;f_,,li".,l,u.xksu'..)} for h/L, <02

The coefficients 35, fy(-) ... are given in Table 4.14. H ; is the equivalent deep-water significant wave
height, defined in Section 4.2.25.

Table 4.14 Coefficients for Hy ;3 and H,,,,,

Coefficients for H, ;3 Coefficients for H,

Bo =0.028(H'y/ L, ) "™ exp(20m') Bo =0052(H'o/ L) " exp(20-m">)
B1=0.52exp(4.2m) Br =0.63exp(3.8m)

P =max {0_9:,0.321 H'ol1,)2® e.\pc.-lml} Prmzxe =max -{].65.0.53( Hy L™ e.\p«:_-tmn}

The above shoaling coefficient K is obtained using linear wave theory (see Equation 4.98). m is the beach
gradient.

Goda (2000) advises that this numerical formula may overestimate wave heights by several per cent. In
particular, for waves of steepness greater than 0.04, the formulae overestimate significant wave heights
by at least 10 per cent around the water depth at which the value of H, 5 = fi; H'; + B, h becomes equal
to the value of Hy 3 = i, Ho- A similar difference also appears for the case of H,,... Waves of large
steepness may have a discontinuity in the estimated height of H,,,, at the boundary h/L, = 0.2. Caution
should be taken when applying Goda's formulae with regard to such differences and discontinuities.

2Zx. 2-1: AmAomoInNTIKO HOVTEAO UTTOAOYIGHOU KUHATIKNAG Tpowdnong amo tov Goda

Avtiotoxa pe Ta avwTEépw KATd TNV mpowbnon Twv KUPATwy TPEMEL va AauBavetal um’ oy
KAl n Tapoucia QUOIKWV 1 TEXVNTWV €EUMOdiwV, £POCOV UTAPXOUV. XTNV TEPITTWON
EUTOOIOU O KUMATIONOG TEPIOAdTal mepl TNG KEPAANG TOU OLAXEOVTAG TNG EVEPYELA TOU KAl
otpiBovtag mapdAAnAa TO METWTO TOU (TPAKTIKA €EKTEAEL Kivnon «pivot» oOTO AKPO TOU
OUVAVTWHEVOU (PUOIKOU pmodiou).

MepiBAaon ugiotavral Kupiwg ol WOlaitepa peyYdAng evépyelag NA Kupatiopoi Kat oAU
Atyotepo ot A. Ot NA katpoi €€stdobnkav oto oTddlo TNG MPOHEAETNG KABWG TEPAV TNG
TPOGBOANG TWV £pywv emnpedldouv TNV AKTOUNXavikn tng meploxng. Mapd talta mpowbolvtal
HE TETOLA YWVia TOU TPOCTITTOUV OTO £pY0 KAl HE ONHPAVTIKA Ywvia aAAd £xovtag Kal To
HEYAAUTEPO TOCOOTO TNG KUMATIKAG TOUG E€VEPYELAG. XTnV mapoucda @dcn tng OpLoTIKAG
MeA€tng Oev e€eTdlovtal MEPAITEPW YId TOV OXEQIACHO TNG BWPAKIONG TWV £PYWV.

To awvopevo tng mepibAaong e€etaletal Katd tnv mpowbnon Twv BA Kupatiopwy, ol omoiot
XPNOIHOTIOOUVTAL WG KUPATIOHOL 6XEOLAOHOU Yid TOV UTIRVEUO PwAo. Ot BA kKupatiopol mpo tng
TEAIKAG KATAANENG OTOV UTTAVEHO HWAO TEPIBAWVTAL GTO AKPOHWALO TOU TIPOGNVEHOU HWAOU.
2e OTL aPopd TOV OXEOIACHO TWV £PYWV ATOKATACTAONG TOU TPOCNHVEUOU HwAou e€stalovtal
ol Kupatiopol mou mpowBouvtatl amo tig A, kat ABA dieubuvoelg mpowdnong.

2T OlEUBUVOEIG AUTEG ATOQAGIOTNKE OUVINPENTIKA va pnv An@Bei uméywn n €mppon tng
mepiBAaong, n omoia og KABE mEPITTWON £ival GXETIKA PIKPR.

Ma Ttov umoAoylopd TtTng mepiOAaong Ttwv Kupatiopwy BA  dSigvbuvong mpowbnong
Xxpnoldomolouvtat ta dwaypdppata tou Wiegel omwg autda mapoucialovtat oto Shore
Protection Manual tou 1984. M0 GUYKEKPIPEVA TAPATIOEVTAL OTNV GUVEXELA TO TAPAKATW
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BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZ YNOAOIIZMQN

VOHOYpA®NUa, To omoio ANPONKE cuvTNPNTIKA TTPOKEIMEVOU va CUUTEPIANPBOUY Kat ol Kalpoi

B-BA kateubuvong:

| | [ C‘ A’f R »
‘,/' { x':“‘u) 0’ "

oo L1 | LN 1
180°56 9 8 7 B 4

7 6 5 Semi - Infinite rigid impermeobie breckwoler
Rodws /wovelengih
! (olter Wiegel, 1962)

Wave cresis < -
a3 Direction of waove opprooch

2x. 2-2: Alrypéppata vtooytopov mepiOAaong amd tov Wiegel, 1969

Me Bdaon ta avwtépw umoAoyilovtal Ta TOMKA XAPAKTNPIOTIKA TWV KUHATIOHWY Yld TOUG KUPATIGHOUG

BA d1eU6uvong mpowbnong.

Mo avaAutikd mapouctalovtal oTnV CUVEXELd TA ATMOTEAECHATA TNG KUMPATIKAG mpowbnong mpog Tnv

TIEPLOXN TOU £pYOU.

2.2. AntoteA€éouara KUUATIKWV aVaAUCEWYV

Ma toug Adyoug mou ava@epBbnkav AON Ol KUMATIOHOl TOU XPNnolHOoToloUvIdl GTOV GXEOLACHO TWV
TPOTEIVOHEVWY £pYWV £ival autoi Pe mePLOdoUG emavagopds 75 etwyv, 20 kat 10 €twv. MEpog Twv
AMOTEAECUATWY TOUG TAPOUGLAETal TIVAKOTOINUEVO OTOUG TIVAKEG TOU akoAouBouv. Ta GUVOAIKA
anoteAéopata mapouctdalovral oto Mapdptnya I Tou TApovTog TEUXOUG.

a) Kuuatikn avaAuon A disv6uvonc npowBnonc

Depth Increased T d/L L Cg K, 0 K, H, H, Hmax
Depth
(m) (m) (sec) (m) (m/sec) )] (m) (m)
7,5 8,3 10,81 0,0888 93,44 7,78 1,0417 17,07 0,9257 5,92 4,93 7,5
7 7,8 10,81 0,0855 91,20 7,59 1,0548 16,65 0,9247 5,92 4,67 7
6 6,8 10,81 0,0798 85,17 7,24 1,0800 15,52 0,9220 5,90 4,15 6
5 5,8 10,81 0,0726 79,89 6,75 1,1181 14,53 0,9199 5,89 3,63 5
4,5 5,3 10,81 0,0701 75,64 6,57 1,1332 13,75 0,9183 5,88 3,36 4,5
4 4,8 10,81 0,0661 72,58 6,28 1,1590 13,18 0,9172 5,87 3,10 4
3,75 4,55 10,81 0,0634 71,77 6,08 1,1787 13,03 0,9170 5,87 2,97 3,75
3 3,8 10,81 0,0576 65,94 5,62 1,2258 11,95 0,9150 5,86 2,58 3
2,75 3,55 10,81 0,0561 63,27 5,49 1,2396 11,46 0,9142 5,85 2,45 2,75
2 2,8 10,81 0,0496 56,41 4,94 1,3068 10,21 0,9123 5,84 2,06 2
1,5 2,3 10,81 0,0443 51,97 4,46 1,3752 9,40 0,9112 5,83 1,80 1,5

ITrv. 2-1: ITtvoag TpocdBnone kOUATOC Kot TPOTOTOMUEVAV XXPAKTNPLOTIKGVY — A StevBuvon Tpocddnomg: Tr = 75¢m
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BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZX YNOAOrIZMQON
Depth  Increased T d/L L Cg K, 0 K, H, H, Hmax
Depth

(m) (m) (sec) (m) (m/sec) ) (m) (m)
7,5 8,1 9,36 0,1033 78,41 7,37 0,9958 19,18 0,9313 4,47 4,11 5,98
7 7,6 9,36 0,0993 76,54 7,21 1,0069 18,70 0,9300 4,46 4,10 5,66
6 6,6 9,36 0,0921 71,70 6,89 1,0300 17,48 0,9267 4,45 3,90 5,02
5 5,6 9,36 0,0833 67,23 6,45 1,0643 16,36 0,9240 4,43 3,38 4,39
4,5 5,1 9,36 0,0798 63,88 6,27 1,0800 15,52 0,9220 4,42 3,12 4,07
4 4,6 9,36 0,0751 61,28 6,00 1,1042 14,88 0,9206 4,42 2,86 3,76
3,5 4,1 9,36 0,0701 58,51 5,69 1,1332 14,19 0,9192 4,41 2,60 3,44
3 3,6 9,36 0,0661 54,44 5,44 1,1590 13,18 0,9172 4,40 2,34 3,12
2,75 3,35 9,36 0,0634 52,84 5,26 1,1787 12,79 0,9165 4,40 2,20 2,96
2 2,6 9,36 0,0546 47,66 4,64 1,2545 11,52 0,9143 4,39 1,81 2,49
1,50 2,1 9,36 0,0496 42,30 4,28 1,3068 10,21 0,9123 4,38 1,55 2,17

ITv. 2-2: Tivakag TpodOnong KOUATOG Kot TPOTIOTOMUEVAV XAPAKTNPLOTIKGV — A StevBuvon Tpocddnong: Tr = 20étn

Depth Increased T d/L L Cg K, 0 K, H, H, Hmax
Depth

(m) (m) (sec) (m) (m/sec) ) (m)  (m)
7,5 8,1 8,54 0,1149 70,50 7,10 0,9694 20,80 0,9361 3,74 3,44 5,83
7 7,6 8,54 0,1101 69,03 6,95 0,9794 20,34 0,9347 3,73 3,43 5,52
6 6,6 8,54 0,1013 65,15 6,65 1,0012 19,15 0,9312 3,72 3,42 4,88
5 5,6 8,54 0,0931 60,14 6,33 1,0264 17,63 0,9271 3,70 3,31 4,25
4,5 51 8,54 0,0877 58,13 6,09 1,0459 17,02 0,9256 3,69 3,04 3,93
4 4,6 8,54 0,0833 55,23 5,89 1,0643 16,15 0,9235 3,69 2,78 3,62
3,5 4,1 8,54 0,0775 52,92 5,60 1,0916 15,46 0,9219 3,68 2,52 3,30
3 3,6 8,54 0,0726 49,59 5,33 1,1181 14,46 0,9198 3,67 2,26 2,98
2,75 3,35 8,54 0,0701 47,81 5,19 1,1332 13,93 0,9187 3,67 2,13 2,82
2 2,6 8,54 0,0606 42,93 4,62 1,2008 12,48 0,9160 3,66 1,74 2,35
1,50 2,1 8,54 0,0546 38,50 4,24 1,2545 11,18 0,9138 3,65 1,47 2,03

ITv. 2-3: Tfvaxkag TpodOnone KOUATOG KAt TPOTOTOMUEVAV XAPAKTNPIOTIKGV — A StevBuvon Tpocdnong: Tx = 106t

B) Kuuatikn avaAuon ABA dis0Buvonc npowbnonc

Depth Increased T d/L L Cg K, 0 K, H, H, Hmax
Depth

(m) (m) (sec) (m) (m/sec) §) (m) (m)
7,5 8,3 10,49 0,0921 90,17 7,72 1,0300 11,33 0,9724 5,86 4,91 6,33
7 7,8 10,49 0,0888 87,81 7,55 1,0417 11,03 0,9719 5,86 4,65 6,02
6 6,8 10,49 0,0822 82,78 7,16 1,0693 10,39 0,9709 5,85 4,13 5,38
5 5,8 10,49 0,0751 77,26 6,72 1,1042 9,69 0,9698 5,84 3,61 4,75
4,5 53 10,49 0,0714 74,28 6,47 1,1254 9,31 0,9693 5,84 3,35 4,44
4 4,8 10,49 0,0675 71,14 6,20 1,1499 8,92 0,9688 5,84 3,09 4,12
3,75 4,55 10,49 0,0661 68,80 6,10 1,1590 8,62 0,9684 5,83 2,96 3,96
3,5 43 10,49 0,0648 66,38 6,00 1,1685 8,32 0,9680 5,83 2,83 3,81
3 3,8 10,49 0,0606 62,74 5,68 1,2008 7,86 0,9675 5,83 2,57 3,49
2 2,8 10,49 0,0513 54,56 4,94 1,2879 6,83 0,9663 5,82 2,05 2,86
1,50 2,3 10,49 0,0461 49,87 4,49 1,3500 6,24 0,9658 5,82 1,79 2,55

ITtv. 2-4: TTivocog Tpo@dONoME KOPATOC KAt TPOTIOTOMMEVY XapaxTploTikedV — ABA dievBuvon mpocddnong: Tr = 75ém

Depth

Increased

Depth

T

d/L

Cg

Hmax
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BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZ YNOAOTIZMQON
(m) (m) (sec) (m)  (m/sec) ) (m) (m)
7,5 8,1 9,03 0,1073 75,49 7,25 0,9858 12,84 0,9752 4,35 4,00 5,92
7 7,6 9,03 0,1033 73,57 7,11 0,9958 12,51 0,9745 4,35 4,00 5,61
6 6,6 9,03 0,0952 69,33 6,78 1,0194 11,78 0,9732 4,34 3,87 4,97
5 5,6 9,03 0,0877 63,82 6,44 1,0459 10,83 0,9716 4,33 3,35 4,34
4,5 5,1 9,03 0,0833 61,23 6,22 1,0643 10,38 0,9709 4,33 3,09 4,03
4 4,6 9,03 0,0787 58,47 5,98 1,0857 9,91 0,9702 4,33 2,83 3,71
3,75 4,35 9,03 0,0763 57,01 5,85 1,0977 9,66 0,9698 4,32 2,70 3,55
3,5 4,1 9,03 0,0739 55,52 5,71 1,1110 9,41 0,9694 4,32 2,57 3,40
3 3,6 9,03 0,0688 52,34 5,41 1,1413 8,86 0,9687 4,32 2,31 3,08
2 2,6 9,03 0,0576 45,12 4,69 1,2258 7,63 0,9672 4,31 1,79 2,45
1,50 2,1 9,03 0,0513 40,92 4,25 1,2879 6,92 0,9664 4,31 1,53 2,13
ITtv. 2-5: TTivaxkog TpomONome KOMATOC KAt TPOTOTOMPEVAVY XapakploTikeV — ABA dievBuvon mpocddnong: Tr = 20ém
Depth Increased T d/L L Cg K 0 K, H, H, e
Depth

(m) (m) (sec) (m)  (m/sec) ) (m) (m)
7,5 8,1 8,26 0,1195 67,78 6,98 0,9609 13,81 0,9771 3,64 3,35 5,79
7 7,6 8,26 0,1149 66,14 6,86 0,9694 13,47 0,9764 3,64 3,35 5,47
6 6,6 8,26 0,1063 62,09 6,60 0,9882 12,63 0,9748 3,64 3,34 4,84
5 5,6 8,26 0,0962 58,19 6,24 1,0162 11,82 0,9733 3,63 3,28 4,21
4,5 51 8,26 0,0910 56,06 6,03 1,0338 11,38 0,9725 3,63 3,02 3,90
4 4,6 8,26 0,0866 53,09 5,84 1,0503 10,77 0,9715 3,62 2,76 3,58
3,75 4,35 8,26 0,0833 52,23 5,69 1,0643 10,59 0,9712 3,62 2,63 3,42
3,5 4,1 8,26 0,0810 50,62 5,58 1,0746 10,26 0,9707 3,62 2,50 3,26
3 3,6 8,26 0,0751 47,96 5,29 1,1042 9,72 0,9699 3,62 2,24 2,95
2 2,6 8,26 0,0634 41,01 4,64 1,1787 8,30 0,9680 3,61 1,72 2,32
1,50 2,1 8,26 0,0561 37,43 4,19 1,2396 7,57 0,9671 3,61 1,46 2,00

ITtv. 2-6: ITivaxog Tpo®Onone KOMATOC KAt TPOTIOTOMUEVAV XapaKTnploTicedV — ABA dievBuvon mpocdnong: T: = 10étn

BA Kaipog

Mepiodoc snavawopac: 75 €tn

ITNV OUVEXELWD akoAouBouv ol umoAoylopoi Tng mepiBAacng, mepi TOU AKPOHWAIOU TOU

UTTAVEHOU pWAOU.

Ocon 1 (akpolwAlo UTTRVELOU LWAOU)

d = -4,0m, L .45 = 40,47m, R = 130m, 6=75° -> R/L =3,2: K4 = 0,30

Emopévwe H = 0,3*2,79 = 0,84m

Aamotwverat 0Tl to KUPa eival laitepa xapnAd otnv €icodo TNG ALPEVOAEKAVNG Kdl
avapévetal va eival onpavtikd xapnAdtepo OTO €0WTEPIKO TNG, KABWC upiotaral dsUtepn
OlGBAaon O0TO AKPOHWALO TOU UTTAVEHOU HWAOU.
Avtiotoixa kKat AOyw TNG KOVTIVAG ATOOTAoNS XPNOIHOTOoLEiTal 0 (010¢ KUHATIOHOG Yld Tov
EAEYXO0 TNG EVEPYELAG TTOU KATAANYEL OTO KEVTPO TOU UTTAVEHOU HWAOU.

Oéon 2 (U€oov UTHVELOU LWAOU)
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BEATIOZH KAl EKZYTXPONIZMOZX AAIEYTIKOY KATA®YTIOY MYTIKA A. NPEBEZAZ
TEYXOZ YNOAOIIZMQN

H B6éon oto péco Tou UTAVEHOU Bewpeital n KPIion yia 1o £€pyo KABWG O OUVTEAEOTNG
nmePiBAaong ivatl ca@wg HEYaAUTEPOG amd autdv TNG KEPAANG ToU UTTAVEHOU PwAou. Me Baon
TA TOTIKA KUMATIKA XAPAKTNPLOTIKA Kal TN YEwHETpia mpokumtel Tiun ion pe Ky = 0,35. Mapa
Tauta AOYw TNG KOVTIVAG ATOoTAoNG Kal Twv Olaitepa cUVOETWY TAPAKTIWY SLEPYACIWY TWV
KUPATWY, AOYW TwV avakAdcewyv aAAd Kal Tng eyyutntag tng mapaAlakng mepLoxng, Bewpeitat
HIKPOTEPN EMPPON TNG MEPIBAACNC OTO KEVTPO TOU UTIAVEHOU HWAOU.

JUYKEKPLUEVA Bewpeital OTL N amopEiwon Tou KUPAtog Katd tny mepibAacn ivat tng tagng tou
40%. Bdoel Twv avwTtépw Kat pe O£OOPEVO OTL O KPIOIHOG KUHATIOHOG €ival autog OTO KEVTPO
TOU UTIVEHUOU HWAOU, ATOWAGIcONKE va €@ApHOCTEl ameubeiag eviaiog CUVTEAEOTAG OTOUG
mivakeg mpowbnong, ol omoiol aPopoUV AMOKAEIOTIKA TO OUYKEKPIPEVO ONHEID TNG
Kataokeung. H Bewpnon eivat cuvinpntikn aAAd e€ac@alilel tnv Bwpdkion TOU UTAVEHOU
HWAOU 0T0 €Upog {wNG TOU £pYOU KAl TIG OLAPKWG EMOEIVOUHEVEG CUVONKEG OTIG TTAPAKTIEG
Cwveg AOyw TNG KALMATIKAG aAAQyNG.

Ix. 2-3: Aspocpwtoypacpia ﬁp HOTTWANG ToU BA Kuptlc oU 0TO aKPOHWALO Tou npoor’ﬁlspou HwAou

(KUpa p@V sEdotepikni . UTIVEHOU HwAoU)

AkoAouBoUV ol TMVAKEG HE TA ATOTEAECHATA TWV AVWTEPW AVAAUCEWY.

Depth Increased T d/L L Cg K, 0 K, H, H, Hmax
Depth

(m) (m) (sec) (m) (m/sec) ) (m) (m)
7,0 7,8 6,40 0,1598 48,81 5,90 0,9197 29,42 0,9378 2,02 1,86 7,0
5,0 5,8 6,40 0,1322 43,87 5,62 0,9422 26,20 0,9240 1,99 1,83 5,0
4,5 5,3 6,40 0,1251 42,37 5,51 0,9518 25,24 0,9203 1,98 1,82 4,5
4,0 4,8 6,40 0,1186 40,47 5,39 0,9624 24,04 0,9158 1,97 1,81 4,0
3,5 43 6,40 0,1111 38,70 5,23 0,9772 22,92 0,9120 1,96 1,81 3,5
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BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZ YNOAOIIZMQN
3,0 3,8 6,40 0,1033 36,79 5,04 0,9958 21,73 0,9081 1,95 1,80 3,0
2,5 3,3 6,40 0,0952 34,66 4,80 1,0194 20,42 0,9041 1,95 1,79 2,5
2,0 2,8 6,40 0,0866 32,32 4,53 1,0503 18,98 0,9001 1,94 1,67 2,0
1,5 2,3 6,40 0,0787 29,24 4,24 1,0857 17,11 0,8953 1,93 1,41 1,5

ITtv. 2-7: Ilivoog Tpo@Bnone kOHATOG KAt TPOTOTOMUEV@V XapakTploTikdV — BA SievBuvon mpodbnaonge: Tr = 75ém

Depth Increased T d/L L Cg K 0 K, H, H, i
Depth

(m) (m) (sec) (m) (m/sec) () (m) (m)
7 7,6 5,87 0,1758 43,23 5,48 0,9144 31,07 0,9457 1,58 1,44 2,59
5 5,6 5,87 0,1436 39,00 5,30 0,9304 27,74 0,9303 1,55 1,43 2,56
4,5 5,1 5,87 0,1357 37,58 5,21 0,9381 26,66 0,9258 1,54 1,42 2,54
4 4,6 5,87 0,1277 36,02 5,10 0,9481 2547 0,9211 1,53 1,41 2,53
3,5 4,1 5,87 0,1195 34,31 4,97 0,9609 24,18 0,9164 1,53 1,40 2,52
3 3,6 5,87 0,1101 32,70 4,78 0,9794 22,97 09122 1,52 1,40 2,51
2,5 3,1 5,87 0,1013 30,60 4,57 1,0012 21,43 09071 1,51 1,39 2,27
2 2,6 5,87 0,0921 28,25 4,32 1,0300 19,70 0,9020 1,50 1,38 1,95
1,5 2,1 5,87 0,0810 25,93 3,97 1,0746 18,03  0,8975 1,49 1,26 1,63
7 7,6 5,87 0,1758 43,23 5,48 0,9144 31,07 0,9457 1,58 1,44 2,59

ITtv. 2-8: ITivokog TpodONnome KOPATOC KAt TPOTIOTOMPEV®Y XapakTnploTikeV — BA SievBuvon mpodBnong: Tr = 206

Depth Increased T d/L L Cg K, 0 K, H, H, Hmax
Depth

(m) (m) (sec) (m) (m/sec) ) (m) (m)

9 9,6 5,02 0,2627 36,54 4,53 0,9304 36,66 0,9772 1,22 1,14 2,05

7,6 5,02 0,2192 34,67 4,66 0,9166 34,51 0,9642 1,21 1,11 1,99

5,6 5,02 0,1766 31,71 4,69 0,9142 31,21 0,9464 1,18 1,08 1,95

4,5 51 5,02 0,1657 30,78 4,66 0,9172 30,19 0,9414 1,18 1,08 1,94

4 4,6 5,02 0,1547 29,73 4,61 0,9224 29,07 0,9362 1,17 1,08 1,93

3,5 4,1 5,02 0,1445 28,37 4,53 0,9296 27,62 0,9298 1,16 1,07 1,92

3 3,6 5,02 0,1331 27,05 4,42 0,9411 26,23 0,9241 1,16 1,06 1,91

2,5 3,1 5,02 0,1214 25,54 4,27 0,9576 24,66 0,9181 1,15 1,06 1,90

2 2,6 5,02 0,1101 23,61 4,09 0,9794 22,70 0,9112 1,14 1,05 1,87

1,5 2,1 5,02 0,0973 21,59 3,82 1,0130 20,66 0,9048 1,13 1,04 1,55

v, 2-9: TTivakag TpomOnone KOPATOC KAl TPOTIOTOMUEVMY XapakTploTikeV — BA dievBuvon mpoddnong: Tr = 10ém

2.3. Kuuartiouoi Xxedtaouov ‘Epywv

Bdoel tng KupatikAg avaAuong, Ol KUHPATIOHOl oXeSlacpoU Tou Xpnotgomolouvtal yla Tov
OXe0lAOHO TWV £pywv Olagoporolouvtal avd meploxn, Kabwe n eVEPYELD TTOU KATAANYEL OTd
Olagopa TUNPata tou €pyou Ogv gival n 0la. ZUykekplpeva n {wvn Tou €pyou Tou Bewpeitat
OTL OEXETAL TNV UYNAOTEPN €VEPYELA €ival autn Tou euBUYPAUHPOU TUAHATOC TOU TTPOGHVEHOU
HWAOU (TApAAANAN TPOG TNV aKtr). AvTiBeTa TO TUAPA TOU CUVOEETAL e TNV AKTH OEXETAL
HIKPOTEPN AOYW TNG ywviag mou oxnuatidel Pe TO PETWTO TWY TPOWOOUHEVWY KUHATICHWY
aAAd Kal Twv XapnAotepwy Babwyv (TTOAU Kovtd otnv aktoypappn). MNa tov umivepo pwAo [on
£Ylve avagopd otnv mponyoUpevn mapaypago. Edikdtepn avagopd mpEMEL va Yivel yua To
UKPOHWALO TOU TTPOCHVEHOU HWAOU, AOYWw TOU KAWTUAOU GXAHATOC ToUu aAAd Kat tng €KBeong
TOU 0f OAEC TIC TPOWOOUHEVEG KUHATIKEG TTPOWONOELG. ZUYKEKPIPEVA BACEL TWV CUCTACEWY
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BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZ YNOAOIIZMQN

TWV APEVIKWV £pywV ol AiBol TToU TPOKUTITOUV Yid Ttd €ubUypappa TpRpata evog €pyou Oa
mpENEL va mpocaufavovtal Katd 15-30% yia TNV mEPLOXr) ToU akpOopwAiou AGYw TwVY Tapamavw
WOLATEPOTATWY. TNV TAPoUca AOYw TwWV OXETIKA CUVINPNTIKWY Bewpnocwv mou eAngbnoav
amopaciodnke n Owpnon TOU HIKPOTEPOU TOCOCTOU Tpooauénong yla Ttnv damoguyn
uTEPOLAcTACLIOAGYNONG TNG OTPWOoNG Bwpdakiong.

Mépav OPWG TWV AVWTEPW ONMEIWVETAL OTL TOGO KATA TOUG UTOAOYLIOHOUG TNG OTPWONG
Bwpdakiong 660 Kal KAatd ToUG avtioTolxoug TN uTepmROnong mPEMeL va AauBavetat pia akopn
TTAPAHETPOG TIOU EVIOXUEL TNV KUHATIKN EVEPYELA TTOU KATAANYEL OTA €pyd. ZUYKEKPIPEVA N
TApPAETPOg autn eivat n aviywon tng otabung tng 6dAacocac. H mapdpetpog autn eivat
Olaitepa onNPAvTIKA ylda Tov oXeOldopo TwV £pYwY Kabwg 060 peyaAutepo sival to Badog tou
vEPOU otnv B€on tou £pyou 1000 PeYAAUTEPO €ival Kat To UYog KUPATOG TIOU HTOPEL va To
TPOGBAAAEL.

JUYKEKPIUEVA TA EMPEPOUG QPALVOHEVA TTIOU CUVEICQPEPOUV OTNV avUywon tng otadung tng
B6dAaocoag Katd tnv mpowbnon £vog KUPATIOHOU gival apKeTd Ta €ENG:
- 10 MaAlppolako Qaivouevo

To TAAlpPOLaKO (PALVOPEVO HTTOPEL VA £XEL PIKPA OXETIKA HEYEON otov EAAadIkO Kat
oTov €UpUTEPO MECOYELAKO XWPO, OV TAUEL OPWG va ONUIOUPYEL AUEOUEIWODELS OTNY
otadun g 6dAaccag mou Ba mpémel va AauBdavetal kat AauBdavetal mMAVIOTE OTOV
OXeOWAOMO TWV AJEVIKWY E€pywv. Me 0edopévo paAlota OtL  emavaAapBaverat
Kabnueptvd pe mepiodo ep@aviong g Taéng twv 12 wpwv, KatadelkvUel TNV
avaykalotnta ywa v AQyn ToU OTNV EKTIUNON TwV TAPAKTIwV OlEPYACIWY KAl TWY
UOPOOUVAMIKWY (POPTIWY TTOU avaATTUCCOVTAl OTIC TIAPAKTIEG KATACKEUEG. A£OOUEVNG
NG EMAAANAIAG KAl AAAWY TTAPAPETPWY TIOU UTIELGEPXOVTAL OTNY avUPwon thg oTadung
NG BdAaccag, n Bewpnon NG HEYLOTNG TAAUUNG Bewpeitat MOAU ouvtnpnTiki,
WOwaitepa kab’ 6cov ol PEYIOTEG PETABOAEG ival @aivopeva mOAU HEYAANG mePLodou
emava@opdg (avw twv 20etwv). H emaAAnAia empEPOUC TAPAPETPWY OTIG HEYIOTEG
TIHEG TOUG Oev €ival opbn KABwG N OTATIOTIKN EPPAVION TOU KaBevog gival TOAU
OUCKOAO va cupTmécel Tautoxpova. H ouvneng tiun mou AauBdvetal um’ oty givat auti
NG pPéong MAAPKNG, OnAadn autig mou AauBdvel xwpa kabnueptvd. H TR autn sivat
NG taéng 7,0skat. cUppwva pe ta maAippolakd dsdopéva tou €pyou (BA. map. 1.3).
Ma Adyoug ouvinpntikng Bswpnong AauBavetal uwnAOTEPN Kal GUYKEKPIPEVA (0N HE
15,0ekat., evw emmpocBeta yla Adyoug ac@aleiag Bswpnbnke mPOcOeTn avoxn
10ekat., amodidovtag otnv MaAlppolakn HETaBoAn TR tng taéng twv 25,0ekat. H
TN Bewpsital KAvoToINTIK yld TNV Aac@AAEld TNG EKTIPUNONG TWV TPAYHATIKWY
peyebwv. H tun autn e@pappdletal 6Toug KUPATIOHOUG pe TTepiodo emavagopdg 75 £1n.
MNa tnv mePIMTWOoN TWY UTTOAOITIWY HE PIKPOTEPN TEPIODO EMAvVAPOPAC XPNOLUOTIOLETAl
eviaia tin, ion pe 15ekar.

- 10 alvouevo tnc avénonc tnc otabunc Aoyw tn¢ aveuorieonc

Katd tnv gpavion piag OUeAAAg avantuooovTal EMPAVEIAKEG TECELG OTNV EAEUOEPN
EMPAVELA TNG BAAACOAC OTA AVOLXTA, Ol OTOIEG HETAPEPOVTA WS avUyPwon TG HESNG
otddung Waitepa otnv £yyug tng aktng BaAdooia {wvn (wind set-up). To @aivopevo
avaioya HE TIG EMKPATOUOEG CUVONKEG PTTOPEL Va OWOEL HETABOAEG GXETIKA ONUAVTIKOU
peyEBoug. MeyaAltepn eival n €mppon TOU OTNV TEPITTWON TEPLOXWY Ol OTOIES
TPOGBAAAOVTAL ATIO KUMATIOHOUG HAKPEIG, ONAAdn GE TEPLOXEG OTIOU UTTAPXOUV HEYAAA
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avantuypata meAdyouqg. Xtnv e€etalopevn TEPIMTWON AMOYAsciodnKe n ARWn TIUAG
wind set-up iong pe 15,0ekat. yla TouG KUHPATIOHOUG pE TEpiodo emavagopdag 75 £tn.
Ma 6Aoug toug umololmoug pe HIKpOTEPN mepiodo emavagopdg AauBdvetal ico pe
10,0¢ekar.

- T0 alvouevo tnc avénonc thc otabunc Aoyw tnc KULAatiknc mpowbnonc

Ol KUupaTIopol Kal OUYKEKPIYMEVA TA EVEPYELWAKA PACHATA TOU TOUG YEVVOUV
mpowBouvtal mPog TNV MapdkTia {wvn, HETAPEPOVTAG TNV KUPATIKN EVEPYELA TOUG Kdl
TTPOKAAWYTAG CNHAVTIKEG AUEOHELWOELG OTN HECN oTaAdun TG BAAaccag . (wave set-up).
H aviywon tng otddung tng BdAaccag sival éva dlaitepa oUVOETO QPALVOPEVO LIE
EMPPON TOAAWV EMUEPOUG TAPAPETPpwWY. H mepaitépw avdaiuon ek@eUyEl NG
mapouong, Wlaitepa 0 KABWG TO Paitvopevo meplAapBavetal otnv pebodoloyia
mpowOnong tTwv Kupdtwy tou Goda [1] & [4].

- 10 aivousvo tnc avéousiwonc tn¢ otabunc tn¢ OdAaccac Aoyw BapousTpIKWV
THECEWV

To teAeutaio PALVOPEVO TIOU HTTOPEL va €MNPEACEL TNV O0TABUN TG BdAacoag agopd
OTIC QUEOUEIWOELG TWV BAPOUETPIKWY MECEWY. MO CUYKEKPIPEVA KATA TNV EUQPAVION
plag OUEAAAG OTOU aCKOUVTIAlL ONMPAVTIKEG EMIPAVEIAKEG TACEIG OTNV €AEUBEPN
EM@avela tng 6aAacocag Adyw Tou avépou gpgavidovial Kat BapopeTPIKES MECELG TTOU
avtioTolxa ackouv @opTio otnv eAeUBepn em@dvela tou vepou. H tautdxpovn emppon
Twv OUO PalvopEvwy odnyel oto @aivopevo mou Alebvwg avagépetal wg storm surge,
HE XAPAKTNPIOTIKA KAIHAKA XpOVOU QPKETWY WPWV KAl UAKOG avAmTuéng ico HE TO
TAQTOG TOU KEVIPOU TNG ATHOCWAIPIKNG UPEONG, TToU Pmopel va Kupaivetal amo 150-
800km. Xtnv mepimtwon ep@aviong mMoAU uynAwv BApoPETPIKWY, N HETABOAR NG
otadung g BAAacoag - o€ MEPLOXEG TTOU UTTOPOUV VA EUVONCOUV TNV AVATITUEN TOUG -
pmopei va umepBei kat to 1,5m. Ot SLaKUPAVOELG QUTEG PTTOPEL VA €ival KAl ApVNTIKEG,
otav emKpatel uWnAO BapopeTplkO. AedopEvou OpWG OTL OTNV TEPIMTWON TWVY
AHEVIKWV €pYWV oUVABWG N KPIoIUN TIUA TTPOKUTITEL Ao TNV aufnon Tng otabung tng
6dAacoag, autn eivat mou TeAlka e€etdletal. H TR mou AapBavetat um’ oyl EXel
ava@opd TNV TPAYHATIKA €1KOVA TNG TEPLOXAG AAAA Kat tnv emaAAnAia Ttwv
(PALVOPEVWY TIOU ava@épOnkKayv avwtépw (£T0L wote va pnv odnynbei o oxedlacpog os
pia oAU ouvtnpeNTIKA Kat uepBOAIKA TEAIKN otddun). Me Bdon autd amo@acicdnke n
mpocoaugnon tng otddung tg BdAacoag Adyw XAUNAwWY BAPOHETPLIKWY CUVONKWY va
An@Bei 40,0ekat. MNa Toug KUPATIOHOUG HIKPOTEPNG TEPLOOOU emavagopdg AauBavetat
n 0la TR, ion pe 30skar.

Me Bdon ta avwtépw ATOPAGCIcONKE OTL Ol OTABUEG EAEYXOU TOU £pYOU va mpocauénbouv oto
oUVOAO TOUG KATd 80ekart. yla TNV MEPITITWON TWV KUUATIOHWY OXEOIACHOU, ATOL AUTWV HE
nepiodo emavapopds 75 £tn. H avtiotolxn umepuywon ¢ otdbung tng BAAaccag yia Toug
KupatiopoUug 20stiag kat 10etiag, ouvoAikd ota 60ekat. (10ekat. wind set-up, 20ekart.
maAippola kKat 30ekat. BApOoUETPIKEG HETABOAEC).

Me Bdon ta avwtépw amogacicOnkav ol €€A¢ OLATOUEG KAl OTAOUEG EAEyXOU OTWG Kal Td
OXETIKA KUPATIKA PEYEDN.

TMHMA - @EZH EPTOY | Badoc | A | momss | met2o | BeTIO

21



BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZ YNOAOIIZMQN

(m) (m) (m) (m) (m)

A) Tufjua Ipooijvepov Mdov amd my okt péxpt ko
Vv KapmOAn oA ayric SievBuvone — T.A.: A-A

Alxotaotoddynon Owpdxionc -3,0 () 0,80 2,58 - -
KabBopioude Etédne @wpdxione — vToAoylopoc

vmepmndnonc — Aixtopr) A3-A3 -3,0 0,80/060 2,58 2,34 2,26
KabBopioude Etédne @wpdxione — vroAoylopoc

vmepmdnong — Ataropur) A2-A2 -2,0 0,80/0,60 2,06 1,81 1,74
KaBoptopde ZtéPnc @wpaxiong — VITOAOYIOHOC

vmepmidnonc — Alaropr] A1-Al -1,50 0,80/0,60 1,80 1,55 1,47
B) Turfjpa pedAov omyv kapmoAn oA ayric SievBuvong —

T.A.:B-B&B-B’

Alxotaotoddynon Owpdxionc -4,0 0,80 3,10 - -
KaBopiopde Ztéyne - Ymoloylopde vepmidnone -4,0 0,80/060 3,10 2,86 2,78

I') EvBvypoppo turjpa podrov vd emokevr — T.A: T-T'

Alaotaotoddynon Owpdxionc -4.5 0,80 3,36 - -

KabBopiopde Etégne - Ymoloylopodc vrepmidnone -45 0,80/0,60 3,36 3,12 3,04

A) Eméxtoon mpoorijvepov udAov véo tuijua — T.A.: A-A

Alaotaotoddynon Owpdxionc -4.5 0,80 3,36 - -

KabBopiopde Etégne - Ymoroyopdc vrepmidnone -45 0,80/0,60 3,36 3,12 3,04
E) Eméxtoon mpootivepov pHeAOL VEO THIjpa
axpopaAiov — T.A.: E-E

Alaotaotoddynon Owpdxionc -5,0 0,80 3,61 - -

KaBoptopde Ztégnc - Ymoroylopoc vrepmndnone -5,0 0,80/0,60 | 3,61(*) 3,35(*) 3,28(*)

2T) Ymrjvepog McdAog — T.A.: Z-Z, H-H & ©-0

Alxotaotoddynon Owpdxionc -3,50 0,80 1,81 - -

KabBopiopdc Ztéyne - Yroroyiopdc vrepmidnong -3,50 0,80/0,60 1,81 1,40 1,07

ITv. 2-10: Kvpatiopde oxedlaopol oTa empépoug TUAHATA TRV £pY6V

*): H Tl auty sivat ouvinpntikn Kabwg¢ To KUUA TPOOTINTEL Of HIKPOTEPO BdabBog otnv
Tpaypatikotnta. Asdopévou OpwG OTL ol ooBabeig Bpiokovtal MOAU Kovtd n pia otnv daAAn
amoWacicOnKe cuvTNPENTIKA va xpnotgomolndsi n cuykekplpévn tipn. H amégacn auth otnpiletal oto
OTL To UYoG KUPATOG XpNGLUOTOoLEiTAl Yia TNV dlacTacloAdoynon tng Bwpdkiong n omoia Bswpeital wg 1o
TA£0V ONUAVTIKO THAHA Tou oxeSlacpou Tou £pyou.

(**): Qg KupatiopoU oxedlacpol yia To aKpopwAlo AapBdavetal autdg tng ABA Sielbuvong mpowbnong.
AuTOC Tng A OlelBuvong mpowBsital umo peydAn ywvia wg mpog To £pyo Kat oxedov mapdAAnAa mpog
v Bwpdkion tou. To avtiotoixo mMPOBAnUa avtipetwmidel Kal autdg tng ABA dielBuvong aAAd o€
HIKPOTEPO BaBuo AOYw TNG HIKPOTEPNG Ywviag peETagy tng Olelbuvong mpowbnong Kal Tou GTPEPOUEVO
aKpopwAiou. Aedopévou OTL N ywvia mpooBoAng mapapével peydAn (>40°), katd tov oXeOlAopo Twv
OTPWOEWY BwPAKiong N TAPAPETPOC auTh Bd TPETEL va EKTIUNOEL.
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3. AIAZTAZIOAOIMHZH ZTPQZEQN OQPAKIZHZ

3.1. MegBodoAoyia

H diaotactoAdynon twv oTpwoswy tng Bwpdkiong £ytve pe tnv pebodoAoyia tou Van der Meer
(1988b), omwg tpomomoBnke amd tov Vant Gent (2004) yla TEPIMTWOELG pnXwV Uddtwy (2004).
H peBodoAoyia umoAoylopoU mapouctaletal Ole€odika oto [1] KAl GUVOTITIKA OTNV CUVEXELQ:
‘Otav ta BAON mubpéva pewwvovtal kKat Bpiokovral KATw amd OCUYKEKPIPEVO Oplo, TOTE
OlAUOPPWYOVTAlL GUVONKEG pNXwv USATWY, N KATAVOUR TWV UYWV TWV KUUATIOHWY OTnv
mapaktia {wvn amokAivel onpavtika amo tnv katavopn Rayleigh, e€aitiag tou gaiwvopévou tng
Bpauong. Mpokeipevou va AngBel ut’ dYLV TO GUYKEKPIPEVO atvopsvo o Van Gent ektipnoe OtTL
N TPAYHATIKA KUHPATIKNA EVEPYELA, TIOU TPOCTINTEL OTNV TEPIMTWON aUTh €M Tou mpavoug
mpootaciag, mpocopolaletal KAAUTEPA AMO TOV KUHATIOHO Hyy, avti Tou XapaktnploTikou
KupatiopoU H mou cuviBwg xpnotpomoleital o avtiotoixeg pebodoAoyieg SlactactoAdynong. Me
Bdon v Bswpnon auth tpomomoince KATAAANAA TIG APXIKEG £EI0WOELG UTTOAOYLIOHOU Tou Van
der Meer wg KAtwoL:

Hay /ADnso = Cpi X P8 x (S/YN;)%2 X (€1.0) 7 yla Plunging waves : €.1.0< &mc
Hs /ADpso = Csx S%2x P23 x N, %" x (cota)®® x (&.1.0)" yla surging waves : £.1.0> Emc
Eoi0 = tana/\2nH, /(gT2 1)

‘Omou,

Cpi: otabepd pe péon tpn 8.4 kat amokAon (o, standard deviation)= 0.7

Cs: oTaBepd pe péon Tn 1.3 kat amékAon (o, standard deviation)= 0.15

Tm1,0: QACPATIKA TEPi0OO

H; : XapaktnploTikd UYog KUPATOG OTNY TMEPLOXN Tou oS0 Tou £pyou (M.)

Hyy: Kupatiopog mou opiletal wg 0 PECOG 0POC TWV (PACHATIKWY KUHATIOHWY ToU €ivat
pEYaAUTEPOL ATO TO 2%, HE TNV OXEON TOU WG MPOG TOV XAPAKTNPLOTIKO ota Badid vepd va
givat: Hyy =1,4H,, (M.)

Enao - MAPAPETPOG BPAUCNG TTOU AVTICTOIXEL GTNV PACHATIKA TEPIOSO Tin.q 0

ps : TTUKVOTNTA BAPOUC UGIKOU oyKoAiBou (2,650xyp. /1)

Py : TIUKVOTNTA Bdpoug BaAdoctiou Udatog (1,025xyp./p?)

A (ps/ pw)-1, OXETIKA TTUKVOTNTA BAPOUG (PUOIKWY OYKOAIBwY, 1.585

D5 : loodUvapn dldotaocn KUBou og oxéon e TNV OLAPETPO Tou uttoAoyt{opevou AibBou, (U.)

N : aplBpog MPOCTIITOVTIWY KUPATIOHWY OTNV KATACKEUN, N oToid £€aptdtal amd T KUPATIKA
HEYEDN Kal TNV OldpKela tng BUsAAag oxedlacpou

a: N ywvia tou mpavoug Bwpdkiong

P : BewpnTikn SlAmePATOTNTA KATACKEUNG, CUHQPWVA HE TOV TvVAKa TToU aKoAouBkEi:

Relation protection layers Description of armor layers Notional permeability

Dnsoa/Drsor24.5 Two armor layers, 0,5 Dnson and impermeable core (fine sand or clay or other

artificial composite material)

Dns0a/Dnsor=2,0, Dnsoa/Dnsor=4 P=0,4
B0ATEns0F E0AT ns0F Two armor layers, 1,5 Dys0a and core from crushed stone material ’

Dnsoa/Dnsoc=3,2 . N P=0,5
Two armor layers, and core material (filter layer does not used)

One layer One stone graduation is used for the cross section P=0,6

Irv. 3-1: Opropde BewpnTixiic StamepardmToc KaTaokevdv — Van Der Meer
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S¢ : TAPAUETPOG ATOOEKTNG KATAGTPOPNG

slope Start of damage Intermediate damage Failure
1:15 2 3upto5 8
1:2.0 2 4upto 6 8
1:3.0 2 6upto9 12
1:4-1:6 3 8upto 12 17

ITtv. 3-2: Oplopde mopapétpov amodextic kataoTpo@ric — Van Der Meer

H petdBaon amd ta plunging waves ota surging waves umoAoyiletat amd tnv TR TNG

TapapéTpou Bpaloswg, Omwg umoAoyiletal amod Tnv akoAoudn oxéon:

Cof 31 | P05
E o =[—"" F‘]"lw'l:mrr
-
5

H 1oxU¢ twv Tpomomolnpévwy oxécswv tou Van Gent kaBopiletal pe Bdon TPEG Tou Oplos O

EPEUVNTNG, Ol OTTOIEG TAPATIOEVTAL OTOV KATWTEPW TVAKA:

MNapapetpog ZUUBOAIGHOG EUpog
lwvia mpavoug tana 1:4-1:2
AplBpOC KUpPATWY N, <3000
Kapyru?\ornra KUpatog Bact{opevn otny QACUATIKNA . 0.01-0.06
mepiodo Ty,
Mapapetpog Bpavong Bacl{Opevn oTNV PAGHATIKA

p & 1-5
mepiodo Ty,
Mapapetpog Bpavong Bacl{Opevn oTNV PACHATIKA

p &-1,0 1.3-6.5
mEPI0GO Tr-1,0 ’
;xson XAPAKTNPIOTIKWY KUPATICHWY oTov modd Tou Hy/H, 1.21.4
£pyou
X('IpCIKI'I']plO'TlII(O UYog KUPATOG GTA AVOIXTA TTPOG He/h 0.25-1.5
Babog otov moda Tou £pyou
AlaBanlon (PUOIKWV OYKOAIBWY, OXECELG ETTIHEPOUG Dygs/Diis 1.4-2.0
KAaopdtwy
YALKO TTUpAVA - TTPOC UAIKO 0Tpwong Bwpdakiong Dnso-core/ Dnso 0-0.3
Ap1Budg guotdbelag H,/ (ADys0) 0.5-4.5
MapdpeTpog EMTPEMOPEVNG KATACTPOPNG Sd <30

ITrv. 3-3: EVpoc woxvoc mapapétpev vmohoylopov oxéone Van Gent

Amd v avaluon Tou EeKTEALOONKE TPOEKUWAV TA AMOTEAECUATA TOU TAPATIBevTAl OTIC
EMOMUEVEG TAPAYPAPOUC Yld TOUG OYKOAIBOUG Twv OTpwoewv Bwpdkiong. Ot avaAutikoi
uTToAoYLOHOl EKTEAECBNKAV G€ UTTOAOYIOTIKO UAAO epyaciag kal mapartidsvtal oto MNapdaptnua A
TOU TTapOVTOG.

3.2. Mpoonveuoc uwAoc

3.2.1. 3.2.1. AaotacioAdynon Owpdkiong

Ma tv OJolactactoAoynon tng Owpdkiong Tou HWAOU Xpnolgomoldnkav ol  KUUATIoHOI
oxedlacpoU ToU TTapouclacinkav 6To mponyoUpevo Ke@AaAalo. EIOIKOTEpA OPwWG OTIG OLATOHEG A-
A (1-3) kat map' OtL ota Mo pnxd vepd TPOG TNV pila TOU HWAOU Ol KUPATIoHOl @aivetal va
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HELWVOUV ONHPAVTIKA TA EVEPYEIAKA XAPAKTNPIOTIKA TOUG ATOWAGICONKE va xpnolpomonbei o
(010 KUMATIOHOG oxeOlaopoU AOYw Twv 0lAitepA  TMOAUTTAOKWY KAl TOAUTIAPAHETPLKWY
ouUVONKWY TOoU @ailvopévou g Bpalong Kat TNV onUAavIikotnTd TG oTPwong Bwpdakiong yla tnv
Kataokeur. O KUPATIOHOG TTOU XPNOLUOTIOLEITAL €ival QUTOG TTOU EKTIUAONKE ota mo Babud vepd
KAl OUYKEKPIMEVA auTdg TOU avtiotoixeli otnv Awatopnn A3-A3 mou eival o evepyelakda
uynAdTEpOC.

ALOTOMEG Ztabun - H, T, cota P Dnso W5, RESULTED PROPOSED
stéPng GRAD GRAD
(m) (m) | (sec) () () (m) (kg) (kg) (kg)

A-A (1-3)* +3,20 2,58 11,38 2 0,4 1,04 2.993 2.200-3.700 3.000-5.000
B-B & B'-B'** +3,90 3,10 || 11,38 2 0,4 1,26 5.300 4.000-6.600 5.000-9.000
r-r +4,35 3,36 11,38 2 0,4 1,36 6.600 4.950-8.250 5.000-9.000

A-A +4,35 3,36 11,38 2 0,4 1,36 6.600 4.950-8.250 5.000-9.000
E-E +3,75 3,63 11,38 | 2,25 0,4 1,37 8.490 6.400-10.600 5.000-9.000

E-E +3,75 3,63 11,38 2,5 0,4 1,30 7.250 5.400-9.100 5.000-9.000

ITwv. 3-4: AToteléopara Ymoloyloudv Aiaotactoréynonec @wmpducionc

(*): H dwatoun A3-A3 Bswpeital n kpiown. H didotacn AiBou Tou TPOKUTTEL TPOCAUEAVETAL YId VA UNV UTAPXOUV
evllapeoeg OlaBabpioelg, ol omoieg Ba UTTEpKAAUTTOUV N pia TNV AAAn. ‘Etol emAEXOnKe teAIKn OlaBabuion wote va
Bpioketal petal g peEYaAUTePNG ToOU TPOKUTTEL yld TIG Olatopég B-B £wg kat E-E kal autig mou otnv cuvéxela
umoAoyiletal ywa Tnv mpootacia otov modd.

(**): H mpokUmtouca OlaBabuion eivat pikpotepn amd tnv TeAKA emAeyopevn. H au€non auti o@eidetat otov
TIEPLOPLOKO Katd Tov OuvaTo Twy UTO xpnotpomoinon diaBaduicewy, AOyw TOU OXETIKA HIKPOU PAKOUG TOU £pYoU, Kdl
mpocdlopileTal amd TG UTOAOLTEG OLATOPEG TIOU aTattouv PEYAAUTEpa BApn @QUOIKWY OYKOAIBwy. Emmpdobeta n
eMAeyeioa mpooau€non Bewpeital mpog tnv MAEUPA TG dc@alesiag, kabwg n Oiatour) B-B Bpioketal oto KaumuAo
TPAMPA TOU TIPOCHVEHOU HWAOU TTou Bewpeital 0Tl MPETEL va TPOCAUEAVETAL OTIWG TNV TEPITITWON TOU AKPOHWAIOU £VOG
€pyou.

Amd ta mapamdvw damoteAéopata aAAd Kal amo TIG OOKIPEG TOU €KTEAECONKav Kal Ogv
nmapouctdlovtal OAEG 6TO TAPOV TEUXOG MPOKUTITOUV Ta £EAG:

> H mpotewvépevn OlaBAduon oTo MPWTO TPAKA TTOU AVTIOTOIXOUV ol OlATOMEG A-A gival
emapkng kat e€ao@alilel mAnpwg tnv Olatopn. Xta mpwrta 30,0p. amdé TNV aKTA N
OUYKEKPIPEVN OlaBaduion Ba pmopoucs va HPElWOEl MEPAITEPW AOYW TWV HIKPOTEPWY
EVEPYEIAKWY  OPTiwv mou umoAoyiocOnkav. Mapd Ttadta ot ouveeteg Kat
TOAUTIAPAHETPIKEG CUVONKEG TTOU CUMHETEXOUV otnv Oladikacia Bpalong twv KUpdtwyv
EVEXOUV TAvTIOTE mOavotnta uméPBAONG TwV UTOAOYIOBEVIWY  AMOTEAECUATWY.
Emmpoobeta 10 PAKOG TNG CUYKEKPLHEVNG {wvng gival TMOAU HIKPO, HE ATOTEAECHA Mia
véa OlaBabuion Ba auave To KOOTOC yld TNV TApaywyn Kdl mTpopndela tng xwpic va
ETPEPEL ONUAVTIKO OLKOVOHLIKO OQEAOC Yid TO £pY0. XTO idlo mAaiclo Ba dnploupyouvtay
Kal TPOCHETEG KATACKEUAOTIKEG OUOKOAIEC TOU agopoucav oTnv OlapoOpYwon TNg
OlaTopng (ocuvappoyn, oTABUEG HOPPYWONG ETIUEPOUG CTPWOEWY K.A.T1.).

» O mpokuyaoeg SlaBabpioelg Twv dlatopwy amod tig B-B €wg kat tnv A-A sivat mapopoleg
Kal amo@acicOnke n xpnon eviaiag o€ OA0 TO CUYKEKPIYEVO TUAPA TOU TPOCHVEHOU
HWAOU.
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> Ta v ano@uyn mpocadénong tng SlaBAbUIoNG TOU AKPOHUWAIOU TOU TTPOCHVEHOU HWAOU
amogaociodnke va auénbei n kAion Tou mpavoug mpootaciag tng dlatopng. EEetacdnkav
ol KAioglg 4,5:2 kat 2,5:1. Xta AMOTEAECHATA TWV UTOAOYIOHWY €XEL EVOWHATWOEL
mpooaugnon 25% Adyw tng OlAPOPPWONG TOU AKPOHWAIOU. TNV TPpWTNn €K Twv U0 TO
HEYLOTO Oplo NG OlaBabuiong umepBaivel apketd toug 9,0tons mou Bswpeital wg To
pEyLloTo Oplo AiBou mou pmopei va Bpebei o Aatopeio. Mo peydia Bapn sivat SUGKoAO va
BpebBouv kat va Oatnpouv TIC Tpodlaypd@EéG NG MHeEAETNG. Ma autd To OKomo
amopaciodnke n MePAITEPW HEIWON TNG KAIONG. ZTNV TMEPITTWON AUTH TO HEYLIOTO OPLOo
Bdpoug ywa to AiBo mpootaciag umoAoyiletal otoug 9,1tons. Bdosl Twv avwtépw n
OlaBadbpuion twv 5,0-9,0tons Bewpeital IKAvVOTOINTIKA Yld TNV TTPOCTAGIA TOU AKPOHWAIoU
TNG KATAOKEUNG. ATOTEAECHA TNG HEiwoNng TN KAIGNG Tou Tpavoug ival o TEPLOPICHOG
TOU €UPOUG TNG €£10O00U TOU KATAPUYIOU. ZUHPWVA OUWE HE TIC YEWHETPIKEG OLAOTACELG
TOU KATa@uyiou to HECO €UpoG €l00d0U Tapapével ico pe 60,0m mepimou, To omoio
Bewpeital IKavomonNTiko yla tnv OLEAEUON TWV EEUTTNPETOUHEVWY OTO £PYO OKAWPWV.

> INUEWWVETAL OTL OTNV TEePIMTWON TOU akpopwAiou 6a mpémel va ouvutoAoyloBei
OUVTEAEOTNAG ATOMEIWONG Yla TNV UTO Yywvia TPOOTTWOoN TwY KUPATIopwy. H avagopd
YIVETaAL Y1a TNV MEPAITEPW TEKUNPIWON TNG EMAPKELAG TNG EKTIUNOEicag dtaBabuiong.

Z0ppwva pe 1o [9] €pdoov n MPAOCTITWON TWY KUKATIOHWY YiveETal umo ywvia Ba mpemel
va £@appoleTal amopEWTIKOG GUVTEAEOTAG oTig dlaBabuiong tng Bwpdkiong Tou £pyou.
Ot mpoTelvopeveg amd OlaPopoug HEAETNTEG amopeiwon Oivetal amd TIC AKOAOUBEG
OXEOEIC:

H ,=H_, - (COSB)X

5.8

H oxéon mpotddnke amod tov Gallant to 1994.

‘Omou, @appoleTal ATOUEIWTIKOG GUVTEAEGTAC X OTOV TTPOCTITOVTA KUHATIOWO.

Table 1. Wave obliquity coefficient X for the equivalent wave height Hs,e
(Galland, 1994).

Antifer cube Tetrapod Rock Accropode®
Armour stability 0.6 0.3 0.25 1
Toe stability 0.6 04 0.6 0.4
Overtopping 1 0.6 113 0.75

Ao Ttov mapamdvw Tivaka TPOKUTITEL OTL OoTNV TepimTwon mou e€etdletal n euctdbela
NG SlATOUAG €vavTl TG KUPATIKAG Opdong Kal £pOcov auth cuviotatal amd (UOIKoUg
OYKOAiBoug o cuvteAeoTng X AapBavetal icog pe 0,25. Ao TIG MPOWONGCEIS TWV KUPATWY
TPOKUMTEL OTL N ywvia mpdomtwong eival peyaAutepn amd 45 €wg 50°. Amd tnv
EQPAPHOYN TWV aAVWTEPW oTnV oxéon tou Gallant MPOKUTTEL OTL O KUPATIOHOG 0XEAIAGHOU
Oa eivat: 0,936 x 3,61 = 3,38m.

A6 TNV £@appoyn TNG Amopsiwong oto KUPa oxedlacpou Kat xpnon tng pedodou
UTTOAOYLGHOU TNG BwPAKIoNG TTPOKUTITEL:
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TTabun- | H, T, cota P Duso Wso RESULTED PROPOSED
TTédng GRAD GRAD
Aatopég (m) (m) | (sec) () () (m) (kg) (kg) (kg)
E-E +3,75 | 3,38 | 1138 | 2,5 0,4 1,24 6.380 4.800-8.000 | 5.000-9.000

ITtv. 3-5: AToteAéopara YToloyiopwv AotagioAdynonc Owpdkione - BeAtiotomoinon Adye vméd ywviog mpoofoAr

TOV TPAVOVE TPOOTAT(OG

‘Onwg mpokUTTeL n laBdabpion mou TeAIKA emMAEXONKe ival 1dlaitepa IKAvoOmoINTIKA yia
TNV OlAOTACIOAGYNON TOU OKPOHWAIOU Kal €VEXEL KAl IKAVOTIONTIKO GUVOTAEOTNH
aopaleiac.

3.2.2. 3.2.2. Awauépepwon diatopgwyv

Me Bdon ta avwTtépw AmMOTEAECHATA KAl TI CUCTAGCELS TOU [2] SLaHOpQWVETAL TO KUPIWG cwHa
TwV OlATOHwWY Tou £pyou (Ogv mepiAauBavetal n mpootacia otov moda aAAd kai n otdbun otéywng
TG KATAOKEUNG).

>  Alatouéc A-A
‘OnMwg ava@EpinKe OAEC ol SLATOHES TTOU AVAPEPOVTAL OTA OXEOLA TNG HEAETNG wG A-A (amo 1 £w¢
3) dlapop@wvovtal Ye TNV idla otpwong Bwpdkiong. Alagpopomoinon TPoBAETETAL ATOKAEIOTIKA
oTNV oTadun oTEWYNG TOU TPOYUAAKTAPLIOU TOLXIOU TOUG, N altloAdynon tng omoiag akoAouBei
OTNV CUVEXELA TOU TEUXOUG.

AwaBdabpion Aibwv MNpootaciag: 3,00-5,0tons

H kAion tou mpavoug mpootaciag emAEyeTal ion pe 2:1 (opld:KATAK. ). ZUPPWVA HE TA AVWTEPW
eMALyovTal:

Wiy -Waax = 3.000 - SOOOkg, Wso = 4,0t0n & Dpso=1 ,15m
AKOAOUBEL eVOEIKTIKA N TOAUCTPWHATIKN Slatopn mou mpoteivetal amd to CEM [2], doov agpopd
NV SLACTPWHATWON TWV EMPEPOUG CTPWOEWY Hiag TUTIKNAG Slatopng Kupatobpauotn.

[TAGTog oTéyEmg
S'ré o)
Zteym €pyov L

Avwtatn ueon otabun PN
_MZH 3

-15H

-2.0H

W/10 e W/I5

A

W7200 eweg W/6000

-

vy

722727 BQTOUT TOUDY OTRWOEWY 777

ITtv. 3-6: Avohoyla StxB&Bponc oTpcdoev Bopdiione o Staopr] TPV OTPWoEDY

a) NMaxo¢ otpwon¢ Owpdkiong
To maxog tng otpwong Bwpdakiong umoAoyiletat amd tn oxéon (C.E.M. 2006):
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13
r=nk, (WSOJ
Wst
‘Omou, r: TO PECO TMAXOG TNG OTPWONG PIATpoU (M)
n: 0 aplBPog Twv oyKoAIBwY Kad’ Uyog tng otpwong (n=2)

ka OUVTEAEOTNG TNG OTPWONG, Yia oYKOAIBoug k,=1.00 (Carver & Davidson, 1983)
To mpokUTToV Maxog tng OIMANG OTPWONG £ival (00 YE: I = (4m = 2,304.

B) MAdtog otéwng

H otdbun tng otéywng TG KATACKEUNG Olapop@wvetal ota +3,2m amd M.X.0. kat to mAdtog
oTéYng Tng dlapopwvetal ico pe 4 @©.0., ico mepimou pe 4,60m (1,15x4=4,60m). Map' otL n
olatopn TAATTETAL UTTO ywvia amd Toug TPOwBOUHEVOUG KUHATIOHOUG TO auénpévo TAATOG
OTEWPNG EMAEXONKE AOYW TOU OTL Ol KUPATIOHOL €lval HAKPEIG Kal PE PEYAAN KUHATIKN EVEPYELA.

y) Ztpwon @iAtpou
H dwaBabpion twv AiBwv Tou @iAtpou, cUP@wva e To [2], kaBopiletal amd To AVTIOTOIXO TNG
oTpwong Bwpdakiong, wg To :

WS/ +W5/
W _|_/10* s
505 = )

JZUVETIWG O0TNV Tapouca mPoKUTtouy : Wsee = 375kg.

Me Bdon 1o avwtépw Bapog @.o. Kat Tig Alebveic Zuotdoelg Kalt Kavoviopoug n avaykaia
OlaBadbuion Ba mpémel va Kupaivetalr petafl 70% kat 130% TOu UTOAOYLIGOEVTOG ATOHIKOU
Bdpoug. Mapd tauta kat ota mAdicla NG KAtd to duvatro peiwong Twv AmATOUHEVWY
OlaBabpicewy AiBwv mou Ba amaitn@ouv OTNV KATACKEUN, AMOQACICONKE n OTPWOoNn Tou
@iAtpou va eival idia pe avtniv mou 6a xpnoiuomnoinbei yia tig peyaAutepeg diaBabuioeig tou
npoonvepou Kat Kabopiletat otnv ouvéxela. H xpron peyaAutepng SwaBabuiong dev
onuoupyel mpoBAnua kabwg e€ac@alilovral ol amartioelg Olamepatrotntag, Omwg 6Oa
TPOGOI0PLoTOUV AVAAUTIKA KAl 0TO TEUXOG TWV TEXVIKWY TIPodlaypagwy Tou £€pyou. Avtifeta n
peyaAutepn OwaBadbuion e€acpalilel BEATIOTN AMOPPOPNON OTNV KUMATIKN EVEPYELD KAl KAT
EMEKTACN OTIC OUVONKEG UTEPTAONONG TNG KATAOKEUNG. ZTPOYYUAEUOVTAG EMAEYETAL TEAIKA
S1aBabpion Weragr = 400-800kg.

0. Maxo¢ otpwonc @iAtpou

Xpnowomoteitat n idla oxéon PE autiv amo tnv omoia mMPoodlopicbnKE To TAXOG TNG OTPWONG
Bwpdakiong. H otpwon tou @iAtpou avtiotowxa amoteAsital amd OUo Kat’ eAAXIOTOV .0. TNG
emAegyeioag diaBaduiong, n =2.

€. Muprivag diatounc
Z0pgpwva e 1o [2] o muprivag tng SlaToung TPOKUTITEL TNV OXEON:

W %
Wsop = 5%00‘ /6000

Ztnv e€etalopevn Olatoun Oev mpoBAEmetal Siapop@won mupAva Kadbwg ol mapepUBAcELg
a@opolv Of ATMOKATACTACN UQLOTAPeEVWY OldTOHWY, OTIG omoieg Oev  TMpoBAEMETAL
eMavadlapopPwon Tou TupnAva Toug.

» Awatouéc B-B, B-B' & -
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AwaBabuion Aibwv Mpootaociag: 5,0-9,0tov.

H kAion tou mpavoug mpootaociag emAgyetal ion pe 2:1 (opld:Katak.). ZUPQWVA HE TA AVWTEPW
eMAEyovTal:

WMIN 'WMAX =5.000 - 9000kg, W50 = 7,0t0n. & Dn50=1,38m

a) Maxoc¢ otpwon¢ Bwpdkiong
To maxog tng oTpwong Bwpdkiong utoAoyiletal OTWG Kat 6TNV MPonyoUlevn TEPITTWON.
To mpokUTTOoV maxog tng OIMANG oTPwonNg sivat (6o pe: 1 = tym = 2,75m.

B) MAdtoc otéwncg
To mAdtog otéyng dlapopwvetal ico pe 4 ©.0., ico mepimou pe 5,50m (1,38x4=5,50).

AlagopeTikn Olapop@won mpoBAémetal ywa tnv dwatoun M-I, H dwatopn auth mépav tng
Bwpdkiong emavadlapop@wvetal Pe Baon tv onpeplvn tng Katdotaon. Asdopévou OTL n
OLATOHN £XEl KATACKEUAOTEL PE ONUAVTIKO TTAAQTOC ATTOYAGIOTNKE N Katd to duvato dlatnpnon
TOU Kdal n Olapoppwon tng Bwpdkiong Tou Kal EowTEPLKA. Ma Tov oKomd autd amopacicdnke
n OlapopPwon oTéWng Bwpdkiong mou Ba cuvictatal amd 6 ¢.o0. TNG oTPWoNG BwPAKIoNG, HE
OUVOAIKO TAdTOG 8,30m (6XD;, 50).

y) Ztpwon @iAtpou

20ppwva Pe Ta avagepOévra mapamdavw n SlaBadpion tng otpwong Tou piAtpou Ba mpEmel va
elvac:

JUVETIWCE O0TNV Tapouca TPoKUTTouV : Wsy = 585kg ~ 600kg.

H owaBabuion mou mpokumtel eival 408-758kg, n omoia emA£yetal yia OAEG TIG UTIOAOLTIEG
OlATOMEG TOU TPOCHVEHOU HWAOU yia Ttoug Adyoug mou ava@épbnkav. H teAkh SlaBabuion
elvac:

Waraar = 400-800Kg.

H diapetpog AiBou mou mpokUTTEL givat: Dsy=0,60m.

0. Ndxo¢ otpwong @iAtpou
H otpwon diapopwvetal amd dUo ¢.o. Tng Katnyopiag, Atot 2xDse=1,20m=t;.

€. Mupnvac diatounc

2T1g e€etaldpeveg OlaTopég Ogv mMpoBAEmeETAl SlAPOPPWON TUPRVA KABWG Ol SLAHOPPUICELS
a@opoUVv Of dAMOKATACTACN UQIOTAMEVWY OlATOHWY, OTIG omoieg O0ev  TpoBAEmETal
EMavadlapopYwon Tou TupRva Toug.

> Aaroun A-A
AwaBdaduion Aibwy MNpootaciag: 5,0-9,0tov.

H kAion tou mpavoug mpootaciag emAgyetal ion pe 2:1 (opld:KATak.). ZUP@PWVA HE TA AVWTEPW
eMAEyovTal:

WMIN 'WMAX =5.000 - 9000kg, W50 = 7,0t0n. & Dn50=1 ,38m

a) Maxo¢ otpwon¢ Owpdkiong
To maxog tng oTpwong Bwpdkiong uToAoyiletal OTWG KAl oTtny mPonyoUpEvn TEpimTwon.
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To mpokUTTOV maxog tng OIMANG 0TPWOoNG eivat {00 pe: 1 = tym = 2,75m.

B) [Adto¢ oTéwnc
To mAdtog otéwng dlapopwvetal ico pe 4 ©.0., ico mepimou pe 5,50m (1,38x4=5,50).

y) Ztpwon @iAtpou

H dwaBdabpion eivat idla pe autny Twy mMPonyoUHEVwWY OLATOHWY.
Woaragr = 400-800kg.

H diapetpog AiBou mou mpokUTTEL givat: Dsy=0,60m.

0) MNaxog otpwong @iAtpou
Avtiotowxa pe mponyoupevn: t¢ = 1.20m

ot. Mupnvac diatounc

Bdoel tng oxéong mou TapoucldcOnke mapamavw, MPOKUTTEL OTL AlBoppLEG Tou mupnva Ba
mpémel va eivat: 1,25 €wg 37,5kg. EmAéyetar teEAKA n OwaBabuion mou ouvnobwg
XpNolHoTIoLEITAL Yia HOpwon Tupriva APEVIKWY £pywyv, Atot amo 0,5 éwg 100kg. Asv umdpxel
TPOBANUA HE TA XAWNAOTEPA KAAOHATA AOYW TwV ONUAVTIKA aufnpévwv Bapwv Twv
upnAotépwy opiwv. MNa tov okomd autd Ba yivel KAtdAAnAn mPOBAswn oTo TEUXOG TwV
TEXVIKWVY TTPOodLaypapwyv Tou £pyou.

> Awatoun E-E (Aiatoun akpouwAiou)

AwaBdabpion Aibwv MNpootaciag: 5,0-9,0tov.

H kAion tou mpavoug mpootaciag smAfyetat ion pe 2,5:1 (opll:kAtak.). ZUP@wvA HE TA
avwWTEPW EMAEyovTAL:

Wiy -Wiax = 5.000 - 9000kg, Wso = 7,0t0n. & Dn50=1,38m

a) laxo¢ otpwonc Bwpdkionc
To maxog tng oTpwong Bwpdkiong givatl (6o pe Twv TPoNYyoUHEVWY OLATOHWY NTOL:
r=tam=2,75m.

B) [Adtoc oTéWnc
To mAdtog otéwng dlapopwvetal ico pe 6 O.0., ico mepimou pe 8,30m (1,38x6=8,30).

y) ZTpwon @iAtpou
H dwaBdabpion givat idla pe autnyv Twv MPONYoUHEVWY SIATOPWY.
Woaragr = 400-800kg.

0. lNaxoc otpwoncg piAtpou
Avtioctolxa pe mponyoupevn: tr = 1.20m

ot. Mupnvac diatounc
O mupnvag tng Slatopng ival i6log Ye autdy Tou TPonyoUHEVOU TPAPATOG, ATOL cuviotatdl
amo Aiboppirég 0,5 £wg 100kg.
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3.3. Ynnveuoc MwAoc

3.3.1. 3.3.1 AaoctacioAdynon Owpdkiong

H peBodoAoyia mou akoAouBnbnke civat n 0l pPe AUTAV TOU TPOCHVEHOU HwAoU. ‘Omwg
avaeEpdnke n otpwon Bwpdkiong mpoBAETMeTal iOla Kad' 6Ao To PAKOG TOU UTTAVEHOU HWAOU.
To SUoHEVESTEPO ONHEID TOU €pYOU OTIWG TTPOEKUWE ATIO TNV avAaAuon ToU EKTEAECONKE eival
TO KEVIPIKO TUAHA Tou pwAou. H kpiowun diactacn AiBou mpoKUTTEL yia TO €V AOYW ONEIO TNG
KATAOKEUNG Kal Kapia mepattépw mpoocauvfnon Oev TMPOBAEMETAL YA TO AKPOHWAIO TNG
KATAOKEUNG, KaBwg Omw¢ TPoEKUYe eival oxedOv TANPWG TPOOCTATEUPEVO amd  TOUG
TTPOWOOUHEVOC TTPOG TO KAta@UYLo Kalpoug. BAosl Twv UumoAoyIopWY TTPoEKUYAV Ta akoAouba
amoteAéoparta.

ALOTOMEG Itabun - H, T, cota P Dnso W5, RESULTED PROPOSED
sTéPng GRAD GRAD
(m) (m) | (sec) () (-) (m) (kg) (kg) (kg)
- +2,55 1,81 6,74 3:2 0,4 0,823 1.2 900-1.500 1.500-3.000

ITwv. 3-7: Amoteréopata Ymohoylouodv Alxotactordynone Owpdxiong Yrrvepov MdAov - ‘OAeg ot Statopieg

H mpotewvopevn dlaBadbpion @EPEL onPavtikn avoxn ac@aisiag Aoyw tng BEong Tou £pyou Kat
Twv oUVOETWY TApdKTwy OlEpyaciwy AOYw NG €yyutntag tng mapaAiag tou MUTIKa.
EmmpooOeta emAEXONKe KaBOooV n cuyKeKpLuévn OlaBaduion mpoBAETETaAl yia TV Tpootacia
TOU TOdA OTIG UTTOAOLTTEG OLATOHEG TOU £PYOU.
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4. KAOOPIZMOZ ZTEWHZ OQPAKIZHZ

4.1. levikad

H otdbun otéyng twv €pywv mpootaciag kabopiletat i eAféyxetat Baon tn MEYLOTN
EMTPEMOPEVN TAPOXN UTEPTAONONG, avaAoya He TG OpactnPlOTNTEG TOU TPOBAETOVTAl
omobev NG Bwpdkiong otnv xepoaia {wvn tNg UG €Asyxo ALMEVIKAG gykatdotaong. Xtnv
e€etadopevn MEPIMTWON TOU KATAQUYIOU Tou MUTIKa oto PeEYaAUtepo TUAHA TpoBAEmeTal
mpocdeon Kal €AAUEVIOHOG oKA@WV OmMoBey TG Bwpdkiong, OMwG Kal OlEAsuon aAlEwv
TOUPLOTWY N/Kal EMOKENTWY TOU Kataguyiou. Emmpdobeta umdpxel TURPA TOU TPOCHVELOU
HWAoU, TO ommoio cuvictatal €€ oAokAnpou amd AlBoppliég, OmMOBeY ToU omoiou MPOBAETETAL
OlEAeuon oka@wyv. H mpocéyylon oto TUNPA auto Sla@opoTTolEiTal 6 OXECN TA TPONYoUHEvVa
Kabwe¢ n TAPAPETPOC TOU £VOLAPEPEL TTEPLOCOTEPO Eival N KUHPATIKA HETAS0on OmMoBev TOU
£pyou Kat dlaitepa otn AIYEVOAEKAVN TOU Kataguyiou.

Katd ouvémela n otdabun otéwng 6a kaboplotel pe BAon TIG EMTPEMOMUEVEG TAPOXEG
uTrEPTNONONG Yla KABE pia amd autég TIG OLaPOoPETIKEG OpacTNPLOTNTEG, HE TNV QUCHEVECTEPN
€€ autwy va kabopilel TEAKA TNV 6TABUN CTEWNG.

El0ikOtepa OpwG Kat og OtL agopd avBpwmivn OlEAsuon ouvnBwe Kal Olaitepa yld Toug
avutoyiaoTtoug toupioteg ol mpodiaypasg sival Olaitepa auotnpég. H kavomoinon Ttwv
AamaTACEWY auTwyv O0O0NYEL TIG TEPIOCOTEPEC POPEC OF HN PEAAMICTIKEG OTABMEG. XTnv
TEPITITWON AUTA Yld TNV amo@uyn umePBOAIKAG augnong Tou KOOTOUG KATACKEUNG TTPOTIPATAl
N amayopeucn TNG KUKAOQYOPIAG UTTO CUYKEKPIPEVEG KALPIKEG CUVONKEG yla TNV Katnyopia
AUTWV TWV XPNOTWY. X& KABE OPWC TEPITTTWON N TOUPLOTIKN Kivnon Tou Kataguyiou agopd os
OlEpXOPEVA OKAPN KATd TNV TOUPLOTIKN Tepiodo, n omoia sivat n Bgpivi. Tnv Bepivi mepiodo
0ev epgavifovtal Kaipoi UYPNANG €VEPYELAG, N TOUAAXIOTOV €vidong n omoia Umopel va
ONHIoUPYNOEL KalpoUg Tou va o0nyouv o€ utepmANon TIG KATACKEUEG TIPOoTAGIAC.

O1 ouotdoelg o0cov agopd ta KUpata oxedlaopoU TOou XpnolgomoloUvtal yla tnv Kabe
TEPIMTWON ToU €A£yxetal (OKAQN, TOUPIOTEG, aAlEiG) cival OlA@OPETIKA, OTWE Kal ol
AamalTACELS Yld TNV Tpootacia mou emodwwketat. Mapd tnv yeVIKOTEPN amaitnon amd Toug
XPNOTEG N KAl TOUG KATOIKOUG KABE TEPLOXNG yla XAUNAEG €V YEVEL OTABUEG OTEWYNG TWV
KATAOKEUWY, autd Ogv €ival TMAVTIOTE EPIKTO AOYW NG PUONG TWV TPOWBOUHEVWY KUPATICHWY
aAAd Kal TwV TOTMKWY 6UVONKWY TNG MEPLOXNG. EIOIKOTEPA OTIC MEPITTWOELG, OTIWE AUTHY TWV
aKTWV TNG OUTIKNG EAAAGAG, ol mpowboUpevol TPOC TIG AKTEC KUMATIOHOL €ival HAKpE(C,
OonAadn éxouv peydAn @acpatiki mepiodo Kal KAt eméKTacn mMOAU UWnAR KUUATIKA EVEPYELA.
H peydAn kupatikni evépyela ek@paletal HECW TOU PEYAAOU TOUG MAKOUG KAl OEUTEPEUOVTWG
Tou Uyoug toug. H dattepotnta autn €xel HEYAAn onpacia Kabwg yla tnv "Katactpo@n” tg
EVEPYEIAG TWV KUUATwY GAAA KAl TNV TPOooTacia Twv OMOBEV ToUu £pyou TPOCTAGIAC
KATAOKEUWY N avBpwnwyv amatteitat aviywon tng otddung otéywng tou. To YEYOvOG auto
odnyel mépav tNg aviywong tng otadung otéwng Kalt otnv augnon Ttou TAATOUG TNG.
EmMmpooOeTa o€ MEPIMTWOELG HAKPWY KUHATIOHWY (TTou cuviABwg evtomi{ovtal o TEPLOXEG UE
peydAa avamtiypata meAAYoug, onUavtikn emppon €xouv Kalt AAAa mepBAAAOVTIKA Kat
KUPIWG HETEWPOAOYIKA @ALVOUEVA OTMWC dUTA TOU TEPLYPAPNKAY OTO KEPAAALD TwVY
HeETaBoAwV TNG otddung tng BaAaccacg (wind & wave set up, BapoPETPIKEG TECELG, AAAA Kal
TAAPPOLAKEG HETABOAEG). Ta @atvopeva autd AauBdavovtal otnv UToAOYLoTIK avdAucn Tou
aKOAOUBEL.
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INUAvVTIKA TapdpeTpog mou meplopilel Katd moAU TV mMapoxn UTEPTAONONG €ival N KATACKEUN
TTPOQUAAKTAPLOU TolXiou. O TPOQPUAAKTAPLOG ToixoG e€ac@aAilel tmv mANpn OlAKOTA TNG
uTEPTAONONG TOU VEPOU HPEXPL TNV OTABUN OTEWYNG TOU, KATL TTOU OEV EMTUYXAVETAL AVTIOTOIXA
HE TNV OLAPOPPWON OTEWYNG ATTOKAEIOTIKA amd QUGLKOUG OYKOAIBOUG. ZUH@wVA HE apKETOUG
KavoviopoUg Kal ZUGCTACEIG N oTdbun otéyng otnv Tmepimtwon autn AdpBavetat amdé tnv
OTABUN OTEWPNC TNG UTIOKEIPEVNG OTPWOoNG Tou @iAtpou, OnAadn 2,5 kat mA£0vV TOUAAXIOTOV
HETPA MO KATW. AvtiBeta 0 TOIXOC AMOKAEiEl TNV PETAdOON TOU KUHPATOG TMPOG TNV OmMoBev
xepoaia {wvn PEXPL TNV OTEWYN TOU. XTnNV mapoucda HEAETN €ylve mpoomdbela e€lcoppoOTnong
TWV UYNAWY TApOXwV UTEPTNONONG HE TIG TIPOTELVOHEVEG KATAOKEUEG, (OOTE TO TEAIKO
amotéAeopa va Bpioketal £vidg AOYIKWY TMAdALGiwY, Tou Ba cuvadouv Kdl HE TOV XApaKTnpd
TOU Kataguyiou.

Ot kupatiopoi mou Ba xpnotpomonBolv yla tov €AEyXo €ival TG00 O HEYIOTOG KUHATIOHOG
oxedlaopoU twv 75 €twv, BAocsl Tou omoiou Ba eAeyxBei n ACPAAEId TWV OKAPWY Kal TwV
KATAOKEUWY OmMoBev TG Owpdkiong, 000 Kal Ol KUUATIOHOl HE HIKPOTEPEG TEPLOOOUG
emavagopdg twv 10 kat 20 eTwv mou Ba kabopilouv tov Babud acpAAEldg 0TOUG XPHROTES TTOU
Xpnotgotmolouv tnv xepoaia {wvn Tou Kataguyiou.

Ou pebodoAoyieg mou mpoteivovtal amo tv Aebvi BiBAloypagia mpémel va xpnolgomolouviat
pe Olaitepn mpoooxn Kat va afloAoyouvtal KaBwg OTIG TEPICOOTEPEG TWV TEPUTTWOEWY
a@opouVv o€ €I0IKEG OLATOHEG TTOU £EETACONKAV OE CUYKEKPIUEVN €@ApUoyn Kat Ogv Pmopouv
va gpappolovtal otnv KAbe popn mou e€etaletal. To yeyovog Tng UTapEng TPOYUAAKTAPLOU
Toixou Onploupyel MPOBARUATA OTIC €PAPHOYEG TwV HEBAOWY UTIEPTAONONG, Ol OTIOIEG OTO
HEYAAUTEPO TOGOOTO TOUG £XOUV TPOKUWEL yid OlATOPEG Xwpig Toixoug. EE autwv povo n
pebodoAoyia tou Owen mPoBAETEL Tapouasia Toixou, aAAd Yla CUYKEKPIUEVEG OLACTACELG KAl €V
YEVEL YEWHETPIKA Xapaktnplotikd tng dlatopung. H pebodoloyia TAW mou emiong iblotal va
AapBavetat Oev TPOBAETMEL TOIXO, TaAP’ OTL TAPEXEL OXETIKA £EICOU  IKAVOTIOINTIKA
amoteAéopata. Ma tn Afwn tng 6eUTeEPNG Yivetal mapadoxn n omoia otnpiletal otnv otddun
OTEYNG TOU TOIXOU.

2tnv mapouca Olepelvnon e€etdodnkav Kat ol 6Uo peBodoAoyieg KaBwg Kat ot GUO TEPIEXOUV
HIKPEG amoKAICELG amd TNV UTO Kataokeun olatopn. H TeAIKA amodekTh mapoxn umepmionong
AapBavetal avaAoyd HE Ta EKACTOTE KPLTAPLA Kal TAPAPETPOUG oxedlacpoU Tou Bewpeitatl ot
nmpoogyyilouv TNV mPaAypatikoTnTd.

MeBodoAoyia Owen (1980) (Siatoun Xxwpic Kal UE MPOPUAAKTHPIO TOIX0):

Ma tov umoAoyIoHO TwV HEONG TAPOXNG UTEPTAONONG Yld Tpavh KupatoBpauvotn pe Asia
eEWTEPLKNA EMpavela e@appolovtal ol KATwbi 6XECELG, TTou Tpotddnkav amo tov Owen:

R* =R /T, \JgH, )=R./H,.[s, I 27

Q" =q/(T,gH,)

omou:

Q: n adidotatn ed1kn mapoxn (-)

R: n adidotatn otadbpn otéyng (-)

Rc: n otddpun otéwng Tou mpavoug mavw amo Tnv otddun npspiag (m)
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Hs: TO XapaktnploTiko TomKO UWog KUPAtog (Humoe) (M)
Som: KAHUTIUAOTNTA KUPATOG TTOU AVTIOTOIXEL OTN PEON PACHATIKNA TEPiI0dO (-)
g: n umoAoyl{opevn péon apoxn utepmnonong (lt/sec/m)

H oxéon mou ouvitel TIC adldoTaTteg MAPAPETPOUG TTOU €lonNxBnoav oTig Tapandvw £EICWOELG

elvat:
Q =aexp(-bR™/y,)

OTIoU a Kat b sival pmelpikol cUVTEAEOTEG TToU e€aptwvTtal amod Tov TUTo TG SLATOPAG KAl Y
givat o OlopOWTIKOG GUVTEAECTAG, O OTOIOG E£lCAYETAL Yld va An@Bsl umoyn n €mppon g
TPaxUTNTAG TG EEWTEPIKNAG OTPWONG Bwpdakiong Tou mpavoug.

Tpomomoinpévn £€kdoon tng peBodou tou Owen mapouctdcbnke amd tov Brudberry (and al),

TTAPEXOVTAG TIUEG YIA TOUG CUVTEAEOTECG a & b,

Tolxiou.

yla tnv mEPImTwon Umap&ng mPo@UAAKTAPLOU

H tpomomoinpévn oxéon agopd otnv Olagopotoinon twy mapdapétpwy R* kat F* (-), e TG

TAPAKATW OXECEICG:

o

F*=R*(Re/H,)=(Re/H;)" JSom/ 21
Kat
o*=a(F*"

Ot TIHEG TWV EPTIEIPIKWY CUVTEAEOTWY Oivovtal
Brudberry (and al-1988).

OTNV GUVEXELA OTIWG TPOTIOTIOINONKAY ATO TOUG

Section Slope

3.7-1010 2.92

1.310° 3.82

Rock armour

Underlayer 1

. -~
W
h= 0-50"1{ h, = 0.40m///’

- -
~ /i//

3 stones
-—

P

Rock armour

Section A

0.555m

3 stones
- T

membrane

Impermeable

Rock armour

-

Section B

ITwv. 4-1:

YvvredeoTéc a & by vrohoyiopd vrepmridnong, Bradburry et al
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Amo ta OUo oxnpata amo@acicbnke n xpnon TG Olatoung B, n omoia mpocopoldlel
TIEPLOCOTEPO aMd OAEG TIG EVAAAAKTIKEG TNV e€etaldpevn mepimtwon. H povn dwagopd eival ot
TO0 TMAATOG OTéWYNG eival peyaAutepo amd 3D, so Kal ico pe 4 D,so. H Stagpopd Opwg auth
amodidel MO ouvINPENTIKA aTOTEAECHATA, OTOTE OE KABE MEPIMTWON AVAMEVOVTAL PIKPOTEPES
TTAPOXEG ATO AUTEG TTou utroAoyilovtal.

H emppon tng umd ywviag mpoomtwong utoAoyiletal amd tnv akdéAoudn oxéon:

y,= %b —1-0.000152 * b?

H avwtépw oxéon e@appoletal yia ywvieg mpoomtwong amoé 0°<B<60°, omou B n ywvia mou
oxnuatilel n Olevbuvon mpowbnong pe gubsia KABetn otov afova tou KupatoBpavotn. MNa
YwVvieg peyaAUtepeg Twv 60° ulobeteital to amotéAeopa tng e€iocwong ywa B=60°.

MeBodoAoyia TAW - Eurotop

H ouykekpipévn peBodohoyia trpoteivetar amd T1a [1], [7] and [8]. E@apudletal Kupiwg o€
KATOOKEUEG WE TTpAvV aTmd QUOIKOUG f/Kal TEXVNTOUG OYKOAIBoug. AkoAouBei BIEUKPIVIOTIKO
OKapipnua yia TNV epapuoyn TnG.

Ry oy = wave run-up height

Rc = freeboard

H,o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

o LD, ]Hmu /

2x. 4-1: EmeEnynparixé oxapipnua mapapétpeov Kot yeopetpla kataokevic ot pebodoroyla TAW

H péon mapoxn umepmnidnong cup@wva pe ta [7] kat [8] umoAoyiletal cUppwva He TNV
akoAoubn oxgon:

a) Deterministic approach - VIETEPUIVIOTIKN TTPOCEYYION

[
=067 Yoo expl‘—4‘3

9
VegH, Vtana

R 1 (22)
Huo & B Ts Yo

N
q ( R. 1 \

and a maximum of: =02. exp| 2.3 (23)
v gHino \ Hmo %% J

b) Probabilistic approach - mi@avoAoyikii mpooEyyion
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J;T:J%%;'wi'4 75:’“ 2 .%.;.n.r | (fgur::z
with maximum: ,\/g.(:,i_“,:o.z-e)(p[rz.é HR ; %1.%’ ‘ (25)
(figure 22)
He  YWog XapaktnpioTIKoU KUPATog oTov Ioda g Kataokeung (m)
Ts XapaKTNPIOTIKA ¢acuatikh Tepiodog (sec )
To Méyion gaouariki Tepiodog (T4/Tp=0.95), (sec)
To Méon gaoparikg TTepiodog (sec)
tana: KON TToONO0G e
B I wvia TTpooBoAng kUpATOG O€ OxEaN Pe TNV dledBuvon Tng kataokeung
h Tomko BaBog gTov MOda TG kataokevAge, m
Re: 2106un OTEYNG TIPAVOUG ATT6 TV OTABuNn neepiag, m
Ge: TAATOG OTeWnG, (M)
Lom: Mrikog KOpatog o Badid vepa wg TTPOG T PECN QACHATIKA TTEPIOdO, (M)
Som KautruAétnTa Kuuatog (Baaoel Totmkou Uyoug Hs kai Tr,)

Kal yia 1i¢ 800 Trapamdvw oxéoelg TrpoTeiveTal £va dvw Oplo, €101 WOTE va aTToPeuxBolv
UTTEPEKTIMAOEIG £€aITiOG aBaBwv | BpAUCHUEVWY KULATIOHWV.

H alomoTia Tng mBavoAoyikng oxéong TTeplypdgetal Aaufdvoviag Tou ouvTeAeoTEG 4.75 Kal
2.6 WG KAVOVIKA KOTAVEUNUEVOUG OTOXAOTIKOUG CUVTEAEOTEG, EVWD TIG MECEG TIMEG PE ATTOKAION
m=0.5 ka1 0.35 avricToixa. [Na TV TTEPITITWAEN TTIBAVOAOYIKWY UTTOAOYIOHWYV N oxéan Ba TTpETTEl
va AapBavetal TapdAANAa e TOUG OTOXOOTIKOUG OUVTEAEOTEG. A TTPOYVWOEIG /| oUyKPIoN ME
METPAOEIGC N oxéon Ba TTpéTTel va AauBaveral yia Tapddeiyua ye 5 % dvw Kal KATwW KAPTTUAEG
utréppaong. H egiowon Trepiypdgetal 010 OX. 4-2 padi JE OTOIXEIQ JETPHOEWV YIa BPAUCUEVOUG
KUMATIOWOUG aTtTo dIAQOPES EpYaOTNPIOKES OOKIUEG.

-2 1E01
'#1 5
== 102
g
o T
& 1603
N
1.E-04 + -
"
@ -
g : hh ot
o 1E05 H . .
c o
£ A
o ">
2 a o
5 1E06 e,
>
o
g o LWASL
o e e e e
K 0 02 04 06 08 1 12 14 16 18 2 22
relative freeboard = (ﬁc— Hmo!to ;]
Hmo tana  yorsvery

2x. 4-2: Zrorxela vrepTMdrioe®V BpavopéveV KUPXTIGHGOV Y TV mifavoloyikr] oxéon pe 5% &vod xat k&t dpla
BepoudmTog
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® T -5%
s = Redw2d
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relative freeboard height = |__ . |

2x. 4-3: Ztotyeiat vTEPTMOT|TERV OPAVONEVEV KUPATIOUGMV YIX TIV VIETEPHIVIOTIKT OXéoT pe 5% Gve kot k&Tw opla
BepoudmTog

H vTeTEPUIVIOTIKA TTPOGEYYION AuEAvel TN JECT TTAPOXN VIO TTEPITTOU Wia TIMA TUTTIKAG aTTOKAIONG.
MNa autd €ival yevika Mo cuvTneENTIKA TTPOCEYYIon atmd Tnv mOavoAoyikh oxéon, Kal Bewpeital
MO ACQAANG YIA TNV EKTIUNON TWV TINWV TNG UTTEPTTABNONG. ZUYKPION PETAEU TwV dUO OXECEWV
OiveTaI OTO TTAPAKATW YPAPNUA:

1.E-01
I 1= S — e e
O ‘
£ 1E03 |
z \
& \
g 1604 |- ; S
£ ‘ 5%

e |
g q 5 1 1 ‘
® 1,E05 [| O =—p=== }_"_-’i; i i
% \}w:‘-u tana y, \ = [
e J5a. 1 recommended for
1608 || B =R Lote [ probabilistic calculations ~ J
H, tmea 7,7,77, [
— v - J
1.E-07 i i i i i i i i
0 02 04 06 08 1 12 14 18 18 2 22

relative freeboard height R. []

2x. 4-4: ZuykpiTikd ypdpnuo petafd vieteppuvioTikic kot mlovoloyikiic axéome vrodoylopod vrepmmdrioecv

O1 OuvTeAEOTEG -TTAPAPETPOI TTOU CUUMETEXOUV OTIG QVWTEPW OXECEIG Eival AVTIOTOIXOlI ME
QuTOoUG TNG TTPoNyoUEevNG HEBGSOU uTTOAOYIGHOU Kal €TTEENYOUVTAI OTNV CUVEXEIQ:

QTTOUEIWTIKOC OUVTEAETTNC AByw uTTd ywviac mpooBoANC Tou KUUATOC Vg:

AkoAoubei okapipnua eTTEENYNUATIKO:
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- dike
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— | — wave crest
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| Hh"ﬁ-
direction of / e
propagation, [

including reflection p for O< |B | <80°

2x. 4-5: Emetnynpotikd okopipnua yio Tic ToPOUETPOUE KAL TNV YEDMETPIX TTOV GUHHETEXOUV OTOVG UTTOAOYIOHOUC

- ATTOUEIWTIKOC OUVTEAEDTNC ABYw TNC TpaxUTNTAC TOU TTPAVOUS Vi
O OuyKeKPIUEVOG CUVTEAEDTHG TTPOCOWOIAZEl TNV €TTIPPON TNG TPAXUTNTAG Kal TNV dldxuon NG
KUMATIKAG evEpyelag KaTd Tnv dIdpkela TNG avaBacng Tou KUPATIoPoU. Ol TINES TwV CUVTEAECTWV

TpaxuTnTag divovral oTov akdAouBo Trivaka:

Reference type

”
1.0

Concrete

Asphalt 1.0
Closed concrete block 1.0
Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
Haringman 0.90
Fixtone = open stone asphalt 0.90
Armorflex 0.90
Small blocks over 1/25 of surface 0.85
Small blocks over 1/9 of surface 0.80
s of block revetment 10 em higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick 0.55
Armour rock = single layer 0.70

ITv. 4-2: ZvvtedeoTéc amopeidonc Adye TpoOTNTAC TOV VAIKOD TPOCTACIOG TOV TTPAVOUS

Ol avwTépw TIPEG €ival €YKUPEG OTAV §nq0<1,8. MNa peyaAltepeg (1.8-10.0 omou y=1) o
ouvteAeoTnG auEdvetal ypappika péxpt to 1. H oxéon umoAoylopoU tou cuvieAeotn Sidetal
amo tnv akoAoudn oxeon:

Yt surging =Yt (%m—i,O_ 18) ’:' (1 _Yf)fgz

Ot umoAoylopoi NG umepmAONONG €KTEAOUVTAL O  UTMOAOYIOTIKA @UAAA Ta omoia
nmapouctdlovtat oto Mapdptnua E tng mapolong €KBEGNG UTTOAOYIOHWY.

Ma tnv mAéov aAc@AAn EKTIUNON TwWV UTEPTNONCEWY 1N VIETEPHIVIOTIKA  HEBODOG
Xpnolyoroleitat.

4.2. Erutpenouevec Mapoxéc Yrnepnnononc Kataockevwv

Ot emtpenopeveg mapoxég umepmndnong kabopilovral pe Baon tnv 6pactnplotnTd OmMoheY NG
€KAOTOTE KATAOKEUNG TPooTaciag, ta €§umnpeToUheEva oKAPn, TNV amooTacn Toug amo tnv

38



BEATIQZH KAI EKZYTXPONIZMOZ AAIEYTIKOY KATA®YTIOY MYTIKA A. MPEBEZAZ

TEYXOZ YNOAOIIZMQN

mpootacia Kal TG (OlEC TIG KATAOKEUEG. ZUP@wva To [1] mpoteivovial ot akOAoubeg
EMTPEMOHPEVEG TTAPOXEG, TTOU TTapouctalovidal 0To MAPAKATW Tivaka:

7 Ve
misan crtopping dischage D T RO T, WOl
{m3 /s per m ben g {mi/perm length)

Podesriams
Urmarls for urarware pocestrare, no clesr vew
of she sea, miatively sy upeset o Sghtened g = g=32108 Ve = 210751072
T W vl O e iy o edge
Urmarls o aware peodestians chear view of T
s, mot eamly umset or Sightened, alie to a = 1104 Ve > 0.02.008
ot et Sg wiet, wider waallnaey
Ursafie for Saned siafi, well shod and
profected, e fed So gt wel, overiooning a o+ 1i0%.00i Vo * 05
fows 2 lower levels. only, no faling jet, low
danger of fall Som walowy
Venides
Urmafle for drivng of moderate or high spesd,
e cvetopn g g fSalling or high g oF L0 5108 (Ve * 5107
oty s
Urmatls for drving aof low =0 oed, owersonn

VN " "8 by g » QOL-008  [Vpy > L1067
musatng Sows ot low leeds only, no Siling jos
Madrms
. T
Snkng of smal boats sef 5 10m fom wal a aoi Vo 1. 10
damage %0 larger yachts
Sgnficant damage or sinking of larger ychis q > 005 Ve > 350
Buildngs.
Mo damage g < 110%
Mmor damage fo $28ngs efc LIS < g < 210
Svuctumal damage g > 310®
Emban kment searwalls
Mo damage g < pd
Damage ¥ cmst not profecied 20 2 g o< 002
Darmage ¥ hack shops not prote: ted 002 = g = 008
Darmage even § S0y protected q » 008
Fevetmer soawals
Mo damage g = 0%
Damage I promenade not pereed 008 < g < 02
Damage even ¥ prom ensde paved g = 02

ITv. 4-3:Tipéc Kplowov mapoyxcv Yrepmridnong katw Oykopetpikcdv ITocotrtev (Allsop, [1])

J0ppWva PE TA TAPATIAVW Ol EMITPEMOHPEVEG TIHEG uTepTAONONG £ival yla Tnv TeEPIMTwWON
HIKPWY OKAPWV ToU ameéxouv 5 £wc 10u. amd tnv oteéywn mapoxn peyaAutepn twy 101t/sec/m.
Avtiotowxa ywa peydAa yachts, mou ymopouyv va TTPocopolwdoUy cuvtnpnTIKA PE Ta nUEPOTAOLA
mou Ba mpooeyyilouv TO APAVL, N EMTPEMOUEVN TIUA Tapoxng eival €éwg kat 50lt/sec/m. Xe
TIHEG MEYAAUTEPEG TWV AVWTEPW €EVEXETAL Kivouvog BUBong toug. NMa tnv mepimtwon
EKTIAIOEULEVOU TPOCWIIKOU N EMTIPEMOPEVN TIPN TAPOXNAG Kupaivetat petalu 1 Kat
10lt/sec/m. H tun mou agopd os melouc - XPNOTEG OKAPWYV TIOU £XOUV YVWON TwV CUVONKWY
NG €mKparouong BUsAAag eival MOAU auctnpn Kat ion pe 0,1lt/sec/m. H TR aut) Oev
AapBavetal um’ oYty otov oxedlaopo TNG OTABUNG OTEWNG KABWG TO Kata@uylo gival Kupiwg
aALEUTIKO Kal Ta oKAgn avayuxng mou Ba eEumnpetouvtal amoteAoUV SIEPXOHEVO TOUPLOHO Kdal
OXL MOvigo. Tnv xewpeplvry mepiodo mou avapevetral pia BUsAAa tou peyEéBoug autou (Tou
oxe0laopoU Tou £pYou HE TEPiodo emavagopdg ta 75 €tn) 0ev Ba UTTAPXOUV OKAPN AVAWUXAG
N akopn Kat €av HEAAOVTIKA umrdpxouv Ogv Ba mapeupiokovtal ol KATOXOl TOUG. ZNHEWWVETAL
EMONG OTL O KUPATIOHOG pE TEPiOdO emavagopdg ta 75 £tn e€etdletal yla TNV ac@AAEld twv
EAMUEVI{OPEVWY OKAPWY KAl HOVO KaBwg n APEVIKA e€ykatdotacn Oa mpémel va Tta
e€aopalilel os KABe mepimTWON.

Ma tnv mPooTacia Twv Xpnotwy Tou Kataguyiou, onAadn twv aAléwy, ol omoiol Bswpouvrtal
EKTAIOEUPEVO TIPOCWTIIKO, Ol KUMATIOHOL TOU Xpnolgomolouvtal €ivat autol pe mepiodo
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emavagopdg ta 10 kat ta 20 £tn, KABwWg oTI HEYIOTEG ouvOnKeg BUEANag Oev avapévetal
TTapPoUsia TPOCWTIKOU OTO Katauylo. H mpaktikig auth sival cuvAng kat emBAAAeTal amod
Toug AlgBveig Kavoviopoug Kal OUOTACELG AIMEVIKWY  €PYWYV YA TNV  ATOQuyn
UTTEPOLACTACIOAOYNONG TWV KATACKEUWY, O OUVONKEG Tou Ogv €ival Mpayuatikd avaykaieg
yla Tn AElToupyia Kat TNV adc@daAela Tou.

Z0pQWVA HE TA AVWTEPW Ol TTAPOXEG UTIEPTAONONG £ival Ol EMTPEMOHEVEG TTOU Tapouctdlovtal
oTOV TMV. 4-3 yld Ta OKAPN KAl yld TOUG EKTTAIOEUPEVOUG XPROTEG oL oToieg Ba eAeyxBouv yia
Kupatiopoug pe mepiodo emavagopdg 75 €tn kat 20 kat 10€tn avtiotoxa.

4.3. YnoAoyiouoi ntapoxwyv UNEPTNONonNc

H kpiown OtelBuvon yla TV €KTIPNON TWV TAPOXWY UTEPTAdNONG £ival yld Ta TMEPLOCOTEPA
THAMata Twv €pywv n Autiki AleuBuvon mpowbnong. Toco otny mepimtwon tou 1% TpuRpatog
TOU TipoonvEUOU PwAou (amd tn pida péxpl kat Aiyo mpv tnv aAAayn Oleubuvong Tou) 000 Kal
yla TO TPAHA Tou givatl mepimou mapdAAnAo TPOg TNV AKTH 0 OUTIKOG KUMATIOHOG ival TAvVTote
O KPIOIHOG. MOVO oTnV TEPLOXN TOU akpopwAiou 0 ABA Kupatiopog yivetal QUCHEVESTEPOG -
OTIWG TMAPOUCLACOHNKE Kal otnv OlacTactoAdynon tg Bwpdkiong Tou - AOYw Tou OTL N ywvia
TPOGBOANG €ival KAtd Tt HIKPOTEPN TNG AVTIOTOIXNG TOU A.

INUELWVETAL £ToNG OTL ol OlaTopEG Tou e€TAfovTal OTNY TEPITITWON TOU TPOCHVEHOU HWAOU
givat ot A-A kat B-B, oTig omoieg mMpoBAETETAL KATAGKEUN HE PUOLIKOUG OYKOAIBOUG TTpootaciag
KAl TPOPUAAKTNPLO TOiX0. XTIG OlATOMEG AUTEG TPOBAETETAL N €EUTINPETNON OKAPWY Kal N
OtéAeuon medwv otnv xepodia {wvn ToU Kata@uyiou. Xe OTL agopd TG Olatopég A-A kal E-E
TOU akpopwAiou dev umoAoyilovtal umepTNONCELG KaBwg Kapia amd tig OU0 avwTéPpw XPNOELG
Oev mpoBAEMETAl OTIC v AOYw OlaTopéG. Ma Tig dlatopég autég €etaletal n perddoon tou
KUHATOG TTOU HETAPEPETAL OTO ECWTEPLIKO TNG AIHEVOAEKAVNG Kal OXL n uTepTRdnon.

Me Bdon ta avwtépw eKTEAEOONKAV Ol UTOAOYIOHOL TwV TAPOXWY UMEPTAONONG KAl TWV
HETAOIOOPEVWY KUPATWY YId TA AVTIOTOIXA TUAHPATA TOU TTPOCHVEHOU HWAOU.

Ma tov UmAVEHO HWAO, €€ETACHNKAV Ol TAPOXEG UMEPTNONONG Yld TNV Kpioun dSwatoun
eAEyxou.
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a) Mpoonveuoc HwAoc

Cross section armor Wall Method T, Haes TS m AH B a b q
elevation | elevation
(vears) (m) (sec) () (m) ©) (It/sec/m)
Al1-Al +3,20 +2,30 OWEN 75 1,80 10,81 1:2 0,80 45 1.3x10-9 3,82 58,36
Al1-Al +3,20 +2,30 TAW 75 1,80 10,81 1:2 0,80 45 - - 61,19
Al1-Al +3,20 +2,30 OWEN 20 1,55 9,36 1:2 0,60 45 1.3x10-9 3,82 4,09
Al1-Al +3,20 +2,30 TAW 20 1,55 9,36 1:2 0,60 45 - - 15,94
A1-Al +3,20 +2,30 OWEN 10 1,47 8,54 1:2 0,60 45 1.3x10-9 3,82 1,84
Al1-Al +3,20 +2,30 TAW 10 1,47 8,54 1:2 0,60 45 - - 10,48
A2-A2 +3,20 +2,65 OWEN 75 2,06 10,81 1:2 0,80 50 1.8x10-7 2,30 29,15
A2-A2 +3,20 +2,65 TAW 75 2,06 10,81 1:2 0,80 50 - - 53,61
A2-A2 +3,20 +2,65 OWEN 20 1,81 9,36 1:2 0,60 50 1.8x10-7 2,30 2,78
A2-A2 +3,20 +2,65 TAW 20 1,81 9,36 1:2 0,60 50 - - 19,41
A2-A2 +3,20 +2,65 OWEN 10 1,74 8,54 1:2 0,60 50 1.8x10-7 2,30 1,37
A2-A2 +3,20 +2,65 TAW 10 1,74 8,54 1:2 0,60 50 - - 10,81
A3-A3 +3,20 +3,00 OWEN 75 2,58 10,81 1:2 0,80 45 1.3x10-9 3,82 39,39
A3-A3 +3,20 +3,00 TAW 75 2,58 10,81 1:2 0,80 45 - - 84,30
A3-A3 +3,20 +3,00 OWEN 20 2,34 9,36 1:2 0,60 50 1.3x10-9 3,82 4,65
A3-A3 +3,20 +3,00 TAW 20 2,34 9,36 1:2 0,60 50 - - 29,43
A3-A3 +3,20 +3,00 OWEN 10 2,26 8,54 1:2 0,60 50 1.3x10-9 3,82 2,39
A3-A3 +3,20 +3,00 TAW 10 2,26 8,54 1:2 0,60 50 - - 21,66
B-B & B’-B’ +3,90 +3,35 OWEN 75 3,10 10,81 1:2 0,80 30 1.3x10-9 3,82 54,71
B-B & B’-B’ +3,90 +3,35 TAW 75 3,10 10,81 1:2 0,80 30 - - 136,97
B-B & B’-B’ +3,90 +3,35 OWEN 20 2,86 9,36 1:2 0,60 30 1.3x10-9 3,82 8,92
B-B & B’-B’ +3,90 +3,35 TAW 20 2,86 9,36 1:2 0,60 30 - - 62,64
B-B & B’-B’ +3,90 +3,35 OWEN 10 2,78 8,54 1:2 0,60 30 1.3x10-9 3,82 4,46
B-B & B’-B’ +3,90 +3,35 TAW 10 2,78 8,54 1:2 0,60 30 - - 49,20

ITtv. 4-4: AToTEAéOUATA TTAPOX AV VTEPTTONONC KATAOKEVGDV

Ol CUVTEAEOTEG AMOPEIWONG TNG TPAxUTnTag tou mpavoug AapBavovtal mavtote pe tnv idla T Kat ion pe 0,55. Mpooappoyn twy
TIHWY Ye Bdon tnv mapdpetpo Bpatong mpoBAETeTal povo amd tn pebodoAoyia TAW, cUp@wva pe Ta avagepopeva otny map. 4.1,
ol ouvTeAeoTEG a & b agopolv povo tn peBodoAoyia tou Owen,
Bdogl Twv avwTtépw AMOTEAECHATWY Ol TAPOXES uTePTAONONG eP@avidovial OXETIKA UWPNAEG
KAl Of QPKETEC TMEPIUMTWOEIC AVW TWV EMTPEMOUEVWY Opiwv, TOOO Yld Ta €EUTINPETOUHEVA
OKA®PN 000 KAl yld TOUG XPNOTEG TOU Kataguyiou. H mepattépw mpooau&non twv oTabpwy
OTEYNG TWV KATAOKEUWV Otv Bewpeital OOKIPN yla Toug AOYoug Tou avagépbnkav o€
TTPONYOUHEVEG TTAPAYPAPOoUG (aU€non KOOTOUG KATACKEUNG KAl KUpiwg AOyw Olapop@pwaong
TOAU uwnAou epmodiou Tou opiovta amo tnv mapaAlakn {wvn).
Metd amd mepattépw OlePeUvnon TTOU £YIVE ATIOPAGICONKE N SlATAPNoN TWV AVWTEPW OTABHWY
KaBwg ol TPAYHATIKEG TIHEG TNG UTTEPTONONG AVAUEVOVTAL HIKPOTEPEG e€aITiag TwV OLAITEPWY
XAPAKTNPIOTIKWY TWV KATACKEUWY Tou e€stalovral.
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Mo CUYKEKPIYEVA Ol TTAPATAVW TIUEG agopouv otnv umepmnonon mou AduBAvel xwpa otnv
00N TOU TPOQPUAAKTAPIOU TOIXOU Kal OXL OTIG BE0ElC Twv oKagwyv Tmou Bpiokovtal oe
amootaon davw twv 8,0m. H mapoxn mou KATaAnyel OTI BECEIG TWV OKAYWY ugictatal
amopeiwon e TNV amoctacn amd TO ONuEI0 TNG UTMEPTNONONG, HE ATMOTEAECHA vd
OLaPopPOTIOLOUVTAL CNUAVTIKA Ol TEAIKEG TIMEC. AvtiBeta auto dev LoxUEL yia TNV TEPIMTWON TwY
NG XPNong Twv Xepoaiwv xwpwv amd medoug Kabwg n SlEAsUcn Toug yivetal akpiBwg Tmiow
amo Tov MPOPUAAKTAPLO TOIXO.

Ma tv ektignon tng amopsiwong tNg TEAMKNG TAPOXNG TOU KATAARYEL oTa OKAPn
xpnotpgotmoleital dtadikacia mpooEyylong, omwg mpoteivetat amd to [7].

ZUVINPENTIKA Ol TIPEG TTOU UTIoAoyioTtnKav 0V amopelwdnkay mepAITEPw AOYW Tou aunpévou
TAQTOUG OTEWYNG TWV KATACKEUWY TIou e€sTadovtal. ZKaplenuatikda amodidetal pe To akdAoubo
oxnpa:

2X. 4-6: ZKOPPTHOTIKT) ATEKOVIOT) XTOHEIONG TN TapoxTic vmepmdnong pe Pdorn o vipog y

X(hmeaszo)

2X. 4-7:ZkapNUATIKT) ATEKOVIOT) ATTOUEOTC TG TTAPOXTIC VTTEPTSNOTC OTOV XMPO

H oxéon umoAoylopou TG amopeiwong eivatl n akoéAoudn:

Fla,y) = exp[=1.3/H,,0 - {max(x/ cos 7 - '.E.T_:;.w::ll?': 0y}

H avwtépw oxéon pmopei va ypagei dlagopetikd wote va umoloyiletal n amdotacn x o€ £va
OUYKEKPIPEVO UWog amd TNV oTéWn wg akoAoUBwc:

x/cos = —0TTHoln(F) + 2.7%3#5

‘OnMw¢ Tapatnpeital otny avwrtépw OXECN Ol TMAPAMETPOL TIOU ATOTEAOUV HETABANTEG Kal
ATTOHELWVOUY TIEPAITEPW TNV UTEPTIAONON €ival Autég TNG améotaong aAAd Kat Tou UYoug Tou
onueiou umepmAdnong amd tv 0éon oto Kpnmidwpa. H emiduon twv avwtépw £ylve e
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UTTOAOYLOTIKO (PUAAO €pyaciag ta amoTEAECHATA TOU OTOIOU TAPATIBEVTAL OTNV GUVEXELA YA
TIG OlATOWEG TTou e€eTAcONKay.

Bdoel twv avwtépw ol mapoxég umepmndnong emavaimoAoyiovtal kat mapatibsvral otov
Tapakdtw mivaka:

Cross section|  Rc Tr | Haes | Ts Tp Sop Wall Y | Heope | X B Gowen Graw F Gfinal - Gfinal - TAW
(m) elevation| OWEN
(years)] (m) | (sec) | (sec) | () i (m) [ (m) [ (m) | () |(t/sec/m)] (it/sec/m)| (xy) (It/sec/m) | (It/sec/m)
LA 2,3 75 | 1,8 [10,81]11,38|0,0089 3,2 220 1 |83 o 58,36 61,19 | 0,019889 | 1,160730 | 1,217016
) 2,65 75 | 2,0 [10,81]11,38 [0,0102] 3,2 2200 1 [835] o 29,15 53,61 | 0,033865 | 0,987154 | 1,815484
6
6 3 75 | 2,5 [10,81]11,380,0128] 3,2 1,20 2 [835] o 39,39 84,3 0,034782 | 1,370060 | 2,932116
8
B-BaB-B | 33° 75 | 31 |10,81]11,38/0,0153| 4,35 [135] 3 [835| O 54,71 136,97 | 0,068236 | 3,733176 | 9,346247

ITv. 4-5: Amotedéopara Tapoxadv Yrepmidnong yia Tr = 75 ém) - Tehkk

Amé ta Tapamdvw amoTeAéopATA TPOKUTTEL OTL Ol TEAIKEG TAPOXEC UTEPTAONONG TIOU
KATtaAnyouv ota TPOCOspéva OKAQn €ival LKAvoTOINTIKEG wG TPOG TNV ACPAAEld TOUG.
AapBavopévou O um’ oWV OTL OTIC AVWTEPW TIHEG OAEG Ol YWVIEG TPOCTITWONG E€XOUV
ouvtnNPENTIKA AngOsi ioeg pe 0° OTWG Kat ol cuVONKeg MPooBoANG BewpouvTal acPaAEiG.

E€ autwv n TIPN TTOU TTAPAPEVEL OXETIKA PEYAAN €ival auth Twv olatopwy B-B & B-B’ kat povo
yla tn pebodoAoyia TAW n omoia gival n mo cuvtnpnTIKn €K Twv OU0 PEBOdwWY. AsGopEVNG Kal
NG B€ong Twv Olatopwy Ba TMPEMEL KAtd TV AEttoupyia Tou £pyou va 000si kamola iaitepn
HEPIKVA KAl TTApatipnon amo TovV opEd AEITOUPYIAG yld TNV ATMOKPLON TOU GUYKEKPIPEVOU
ONUEIOU TOU €pyou, KABWC TO PALVOHEVO TNG UTEPTNANONG EPTIEPLEXEL aBeBaIOTNTEG AOYw TNG
Wlaitepa olvOETNG PUONG KAl TOAUTIAPAHETPIKOTNTAG TOU.

YO Ta ouykekplpéva Osdopéva Ta amoteAéopata Bewpouvtal IKAVOTOINTIKA Kabwg ol
Bswpnoelg mou €xouv An@Oel €ival mMAVIOTE TMPOG TNV MAEUPA TNG ACPAAElAg Kal os KABe
nepimtwon n BUeAAa mou e€etaletal sival to @aivopevo tng 75€tiag otnv omoia €xouv AoN
mpootebel Kal dsutepoyevhy eMBAPUVTIKA @ailvopeva. Katd CUVETEID Ol aVWTEPW OTABHEG
Bswpouvtal IKavomoINTIKEG Kal Péoa ota mAdiola TN ac@AaAelag aAAd Kdl TNG OLKOVOUIiag Tou
£pyou.

‘Ocov agopd TIG EMITPEMOHUEVEG GUVONKEG yla TNV OlEAcuon TedwV KAl CUYKEKPIPEVA TwWV
GAléwV Tou Bswpouvial eKMAGEUPEVOL KAl KATNPTIOHEVOL XPNOTEG TOU  KAtaguyiou
BwpPOoUVTAl GXETIKA IKAVOTIOINTIKEG YIA TO HEYAAUTEPO HEPOG TWV TUNHATWY TOU TPOCHVEHOU
HWAOU.

JUYKEKPIUEVA Kal e tnv Bewpnon 6Tt wg 10lt/sec/m - dvw emTpemOPEVO Oplo - ol aAlEig
HTTOPOUV va SLEPXOVTAL HE TIPOCOXN oW ATO TOV MPOPUAAKTHPLO TOIXOU TOU £PYOU GE APKETA
TUAPATa Tou £pyou.

ATO TNV €MOKOTNON TWV TPOKUTITOUCWY TIHWY TAPATNPOUVTAl CNHAVTIKEC ATTOKAICELG HETAEU
Twv 000 peBodoAoylwyv Kabwg n mpwtn amodidel oNUAVTIKA HIKPOTEPEG TIMEG KAl EVTOC TWV
EMTPEMOPEVWY Opiwy, evw n Oeltepn mMavw amd autd. Map' ott n pebodoAoyia tou Owen
EKTIPATAl WG KATAAANASTEPN YA TIG CUYKEKPIUEVEG OLATOUEG TTou e€eTdobnkay, Ogv PTopEl va
ayvonBei kat n pebodoAoyia TAW. Kat ot dUo peBodoAoyieg mpoteivovtal amd aflomotoug
Aebveig Oikoug. Ma 1o Adyo autd amo@aocicbnke va uloBetnBouv oL pEcOL Opol TwV
amoteAeOHATwWY TwV OU0 HEBOOWV. ATMO TNV GUYKEKPLUEVN Bewpnon TMPOKUTTEL OTL yid TO
TUAMA TOU HWAOU TIOU EKTEIVETAL OTIC OLATOPEG A-A Ol TIHEG TTOU TIPOKUTITOUV Eival ATOOEKTEG
TANV autoU Tmou avtiotolxel otnv A3-A3, domou evtomiletal pikpry umépBaon. Mapd tauta
EKTIPATAl OTL KAl yld TNV TEPIMTWON auth ol GUVONKEG yia tnv OLEAEUon Twv aAléwy oTnv
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TMEPIMTWON  Katalyidag HE OUYKEKPIPEVA XAPAKTINPIOTIKA €ival  ac@aAig Adyw Twv
ouUVTNPENTIKWY Bewprioewy mou ANYONKav otnv UToAOYLOTIKN avdAuon. Kal pe deSopévo OTL n
duopevéotepn Bewpnon eivat aut) twv 20 €Twv, n omola avtloToxel oe BUEAAA HEYAANG
XPOVIKNG OLAPKELAG HE €viaon Tn MEYLOTN taxutnta twv 9Bf, ektipdrtal 6tL 6To TPAPA auto, n
OléAeuon twv aAléwyv Bewpeital amdAuta acwaAng. MNa evracelg amo 10Bf kat mavw n SiéAsuon
TwV aAléwv Ogv eMTpEMETAl. € KABe TePIMTWON OTNV MEPIMTWON €PPAVIONG €VOG TOGO
akpaiou Katpikou Ogv Ba emrtpénetal n diEAeucn medwyv o€ Kaveéva THAKA TOU HWAOU.

Avtibeta yia to THAPA TNG KATACOKEUNG TTOU AvTIoTOIXEL OTIG Olatopég B-B kat B -B' kat pe tnv
Bswpnon Tou ava@épBbnke Tapamdvw Ol TPOKUTITOUCEG TIHEG OV €ival amMOOEKTEG. ZTnV
TEPITITWON TOU TUAPATOG autou Bewpeital ATt n SIEAEUCN TWV AALEWY EMTPETETAL YId EVTACELG
€wg 8Bf (divetal mpdobeTn avoxn AOYwW TWV CUVINPENTIKWY BEWPNCEWY TWY UTIOAOYICHWY).
Amé 1o Oplo autd Kal mavw Bewpeital emMo@aAng n GlEAEUon TwV AAEwWY Kal Ba TpEMEL va
yivetal povo pe tnv ddela tou Popéa Asttoupyiag kat Hovo e@docov amd tnv mapatipnon tng
amokplong Tou €pyou BewpnBei OTL Ol TEAIKEG TIMEG TwV UTEPTNONCEWY WTOpPEL va yivouv
amodeKTEC.

Ma tg owatopég M-I & A-A e€etdletal n KUPATIKA HETAGOON OTO E0WTEPIKO TNG ALUHEVOAEKAVNG
Kat oxt n umepmndnon Kabwg Osv AdpBAvouv xwpa avOpwioyeveic dpactnplotnteg otnv
UTTAVEUN TAEUPA TNG OTIWG Kat OV UTTAPXEL €EOTAIOHOC 1} OKA®PN TIOU vd XPNGCLUOToIoUY TO
E0WTEPLKO - UTTAVEHO TUAHA TNG. TNV TEPIMTwon autn E€TAleTal n PEYIOTN KUPATIKN EVEPYELA
TTouU pTmopei va OLEABEL Kal va PETadobei 0To e0wTEPIKO TNG AlHevVoAekavng. H peBodoAoyia Kat
N apOUNTIKA TTPOCEYYLON TOU (PALVOHEVOU TIAPOUGLAdETAL OTNY CUVEXELD TOU TEUXOUG.

B) Ymvepog ywAog

Ma tv mepimTwon Tou UTRVEHOU PwAou akoAouBouvtal ol idleg peBodoAoyieg TMPooEyylong
NG umePTAONONG. TNV TEPIMTWON TOU UTTNVEHOU HWAOU SLaOopOoTIOLEITAL N KUPATIKN EVEPYELA
Tou TPOGBAAAEL TO £pyo, cUpPwva pE Ooa avagEpdnkav o€ MPoNnyoUHEVO KePAAAlo, Kat
EMMPOCOeTA dlaopoTtoleital Katd TL Kal n avuywon tg otdadung tng 6aAaccag. To teAsutaio
o@eiAetal oto OTL N BUEAAa oxedlacpou sival PIKPOTEPN OTNV TEPITTWON auth, Omwg Kat ot
padeg tNg BaAdoolag EMPAVELAG TTOU EVEPYOTIOLEITAL AMA TN EHPAVIOEL TOU KALPOU GXeOIACHOU
(BA). H avuypwon t¢ otddung tou Udatog mou AapBAavetal umdyn KAtd Toug UTTOAOYLIGHOUG TNG
umrepmdnong sivat 0,70m yia tov Kaypd pe mepiodo emavagopdg 75 £€tn kat 0,50m yia toug
Kapoug twv 20 kat 10 €Twv avrtiotolxa. ZUP@WVA HE TA AVWTEPW EKTEAEGONKAV Ol
uToAoytopol uepTAGNoNG, Ol OTToioL TTAPATIBEVTAL CUVOTITIKA OTOV EMOHEVO THVAKA:

Cross section armor Wall Method T, (Hlites TS m AH B a b q
elevation | elevation
(years) (m) (sec) () (m) ©) (It/sec/m)
H-H +2,55 +2,10 OWEN 75 1,80 6,40 1:1,5 0,70 45 1.3x10-9 3,82 5,41
H-H +2,55 +2,10 TAW 75 1,80 6,40 1:1,5 0,70 45 - - 51,16
H-H +2,55 +2,10 OWEN 20 1,21 5,28 1:1,5 0,50 45 1.3x10-9 3,82 0,055
H-H +2,55 +2,10 TAW 20 1,21 5,28 1:1,5 0,50 45 - - 6,497
H-H +2,55 +2,10 OWEN 10 1,07 5,02 1:1,5 0,50 45 1.3x10-9 3,82 0,0187
H-H +2,55 +2,10 TAW 10 1,07 5,02 1:1,5 0,50 45 - - 1,077

ITv. 4-6: AToTeAéopata TApox @V vTEPTHSNONC KATACTKEVGV - Ymivepoc MdAog

Ao ta mapamdvw amoteAéopata TPOKUTTEL 0Tl n peBodoAloyia TAW eivat katd moAU mo
ouvtnentkn amd auti tou Owen. Mo avaAutikd ywa tnv e@appoyn twv OU0 pEBOdWV
avagépovral ta ERG:
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> H pebodoroyia Tou OWEN eppavilel (kavomoinTiKA amoTEAECHA VW avTiBeTa autn tng
TAW 6xt. H mpwtn €k twv OU0 amokAivel amd Tov TEPLOPIoHO TNG peBodoAoyiag mou
agopd otnv KAion Tou mpavoug Kabwg mpokeltal yia Oapdppwon 3:2 (oplévua:
KAtakopu@a). Apa avapévovtal auEnpEVEG TIUEG OE OXEON HE TO ATTOTEAECHA. AvtiBeta
OHWC amoKAIVEL Kal amd To BewpnTIKO TAATOG TNG OTEWPNG TNG KATACKEUNG TOU £ival yla
KATAOKEUAOTIKOUG Kal Hovo Aoyoug mpoBAEmetal ico pe £€L (6) UOLIKOUG OYKOAIBoUG
NG Katnyopiag tng OwaBabuiong, avti ywa 3 mou Bewpolvtal oTNV TPOTEIVOUEVN
peBodoloyia. Katd ocuvemela 1o amotéAsopa 1o mbavatepo eivat OtL mpooeyyilel Tig
TPAYHATIKEG UTTEPTINONOELG.

> H pebodoloyia TAW avtibeta ep@avilet moAU uywnAd amoteAéopata, oxeddv Tta&n
pey€boug amd autég tng OWEN. Ta amoteAéopata autd Bswpolvtal moAU uwnAd Kal
HAAAoV amokAivovta amo TG PEAAICTIKA aVAPEVOUEVEG TIHEG.

Bdoet tng OAng avaAuong mou E£ylve TOCO OTNV Tapoucd TaApAypa@o 000 Kal OTIG
TponyoUpeveg Bewpeital ott n pebodoloyia TAW epgavilel daitepa uwnAd amoteAéopara, ta
omola UTEPEKTIPOUV TIG TAPOXEC umepmAOnonG. Ol TPAYHATIKEG TAPOXEC avapévovtal
pEYaAUTePEG amo autég tng peBodoAoyiag tou OWEN aAAd oe Kapia mepinmtwon Kovid otd
amoteAéopata tng TAW. AKOun Kat otnv mepimtwon Tou n KAion tou mpavoug Hmopsl va
odnynoel o€ OUTAACIAOPO TNG UToAoyloBeioag TIPAG, Ol TPOKUTITOUCEG TIMEG YA TOUG
KUHatiopoug e mepiodo emavagopdg 20 kat 10 £tn Tapapévouy eVIOg TwV ATOOEKTWY 0pilwy
yla xpnon tng xepoaiag {wvng amd eKMAIOSUPEVO TIPOCWTIKO KAl CUYKEKPIPEVA aATO TOUG
aAleic. ‘Htol to Kataguylo PTopEl va xpnolgomoleital yla Toug Katpoug tng 10etiag kal g
20¢tiag. Bdosl Twv avepoAoylkwy GeG0UEVWY TTPOKUTTEL OTL N XpNon Tng xepoaiag {wvng Tou
KATA@uyiou EMTPEMETAL YIA £VTACN AVEHOTIVONG £wG Kal T PEYLOTN taxutnta twv 8Bf peydAng
Oldpkelag. H mpoBAemopevn Slapodp@won gival emapkng yla toug BA kaipoug. MNa dAoug toug
UTTGAOLTTOUG KalpoUg Tou TPOoBAAAOUY TO KATAPUYLO KAVEVAG TEPLOPIOHOG Osv TTpoBAETETal.
Ma kaipoug BA pe évtaon avw twv 8Bf n mpooBaon dev Ba emTpEmeTal mANV TNG MEPIMTWONG
TIOU 0 (POPEAG AsLToUpYiag eKTIUA OTL dev Ba umrdpxel MPOBANUA PE TOUG AALE(C.

Ma v mpootacia Twv okagwyv n pebodoloyia tou Owen amodidel TIHEG ATOOEKTEG EVW AUTH
™G TAW Ox1. AkoAouBwvtag tnv idla pebodoAoyia yia tnv eKTiPnon tng amopeiwong amod to
onpeio umepTAONONG HEXPL TIG BECELG eEUTTNPETNONG TWY OKAPWY uTToAoyiletat:

Cross section Wall T Hges TS Tp Sop Rc y Heope X B Cowen Araw F Cffinal - oWeN | Clfinal - TAW

elevation (m)

(years)[ (m) | (sec) | (sec) () (m) | (m) | (m) | () |(t/sec/m)[(it/sec/m)| (xy) |(it/sec/m) | (it/sec/m)

z-Z 2,2 75 1,81| 64 | 6,74| 0,0255 2,55 1,65 0,9 51 0 5,41 51,16 0,162496 | 0,879104 | 8,313301

ITtv. 4-7: AToteAéopata mapoxav Ywepmidnong ya Tr = 75 ém - Tedk

‘OMwg MPOKUTITEL ATO TA AVWTEPW ATOTEAECHATA, AKOUN KAl Ol TTAPOXEG TTOU TIPOKUTITOUV ATio
v peBodoloyia TAW eival evtog twv dAmMOOEKTWY OPIwV KAl KATA OUVETEId KAVEVAG
TIEPLOPLOHOC OV TMPOBAETIETAL YA TNV AGPAAN TTPOCAECN TWV OKAPWY CTOV UTTHVEUO HWAO.
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4.4. Ynoloytouoc Kuuatiknc uetadoonc

Ot uToAoyLoHol TNG KUPATIKAG HETAdOoOoNG agopoUV oTny TMEPLOXN TNG SLATOUNAG TOU TTPOCNVELOU
HWAOU Omou dsv TPOBAETETAL £pyo €EUTINPETNONG OTNV UTAVEUN TAEUPA TOU €pyou Kal Oev
mpoBAEmeTal Kat xepoaia {wvn. H diatopn mou Bswpeital Kpiowun sivat n M-I kabwg n diatopn
Bpioketal EPPocBOev TNG ALUEVOAEKAVNG, HE TIG UTTEPTINONOELG KAl TNV KUUATIKNA EVEPYELA TTOU
HETAQEPOVTAL OTNV UTTAVEHN TAEUPA TNG va emNPeAlouV TIG BE0EIg EUTTNPETNONG TWV CKAPWY.
H Owtopn A-A efetdletal kat autl aAAd Beswpeitat OTL poOvo €va HPIKPO TOCOCTO TNG
HETAOIOOUEVNG KUUATIKAG EVEPYELAG HETAPEPETAL EVTOG TNG AIHEVOAEKAVNG EVW TO TTEPIOCOTEPO
odnyeital eEWTEPIKA TOU UTTAVEHOU HWAOU.

Ma v eKTignon NG KUPATIKAG HETAG00NG OTNV E0WTEPIKA TAEUPA TNG OLATOMNG
xpnotpgotmoleitat n pebodoAoyia mou mpoteiveral amd ta [7] kat [1], n omoia €xel TPOKUWEL ATTO
EPEUVNTIKNA €pyacia tou Eupwmdikou Mpoypdupatog DELOS. H oxéon yia tov UTOAOYIGHO TNG
KUHATIKAG peTadoong mpotddnke amo tov Briganti et al (2004) kat ivat n akdAoubn:

['or narrow structures, B/H; < 10:

G = 04F

—.31
+0.64{7] (1-exp(-0.555))

5 5

Ot ocupBoAlopol Twv TapapéTpwy €ival autoi mou agopoUuv Ta Tponyoupeva Ke@AAala Kat
pebodoAoyieg mou mapouctdcbnkav. O Adyog MAATOUG OTEWNG KAl KUPatog oxedlacpoU sival
oapwe PIKpotepog tou 10.

Amé TNV miAuon Kal yld TOUG TPELG KUPATIOHOUG EAEyXou, OnNAadn Tov 75£Tiag, ToV EIKOCAETIAg
KAl Tov OEKAETIAG, TPOEKUYAY APVNTIKOL CUVTEAEOTEG peTadoong, onAadn <0. Ztnv mepimtwon
auth AapBdvetat o eAdxiotog cuvteAeoTg peTddoong Tou Tpoteivetal amd tn péBodo Tmou
givat icog pe 0,075. To yeyovOoG QUTO OUVETAYETAlL OTL N KATACKEUN ep@avilel moAU
IKaVOTIOINTIKN GUUTIEPLPOPA GTNV TTIPOCTITWON TWY KUHATWY.

Cross section | Method R¢ AH B m T, Haes Ts & C C H'

Briganti (m) (m) (m) (=) | (years) | (m) (sec) (-) () () (m)
r-r DELOS 4,35 0,8 8,3 0,50 75 3,36 10,81 3,8783502 -0,10386249 0,075 0,252
r-r DELOS 4,35 0,6 8,3 0,50 20 3,12 9,36 3,4848936 -0,167876464 0,075 0,234
r-r DELOS 4,35 0,6 8,3 0,50 10 3,04 8,54 3,2211581 -0,197248287 0,075 0,228
A-A DELOS 4,35 0,8 5,5 0,50 75 3,36 10,81 3,8783502 -0,047533829 0,075 0,252
A-A DELOS 4,35 0,6 5,5 0,50 20 3,12 9,36 3,4848936 -0,114837604 0,075 0,234
A-A DELOS 4,35 0,6 5,5 0,50 10 3,04 8,54 3,2211581 -0,146208945 0,075 0,228

ITtv. 4-8: AmoreAéopara xvpotikic petddoone o Mpevolexdvi) Tov €pyov TAPOX WDV VTTEPTIONOTNC KATAOKEVEV

Z0pQWva Pe TNV TPOTELVOPEVN HeBodoAoyia apvnTIKEG TIHEG Oev yivovtal OEKTEG KabBwg otnv
mepimtwon  autl  Bswpeital  EAAXIOTOG  ouvieAeotng petadoong icog pe  0,075. Ot
UTTOAOYIOOEI0EG TIHEC Eival 0a@WC HIKPOTEPES Yyla TNV mepimtwon tng owatopng M-I aAAa
TEAIKA AOYW TWV APVNTIKWY TIHWY TOUG N TEAIKN HETAd00N VEPYELAC ival idla Kat yia Tig uo
TMEPUTTWOELG. ZE KABE MEPIMTWON N MPAYHUATIKA TIUA TOU GUVTEAEOTH KAl KAT E€MEKTACH TOU
HETadIO0EVOU KupaTiopoU Ba eival peyaAutepn yua tnv datopn A-A aAAd Oev pmopei va
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eKTIUNOEl mpaypatikd. Mépav ToUTou OPWE N Avatapaxn TMoU AVAPEVETAL TNV UTIVEUN TAEUpd
TOU TTPOGHVEHOU PwAou Ba sivatl pikpn.

2ta mAaiola Tng mEPAITEPW OLEPEUVNONG TOU BEPATOG TNG HETAGOONG Yia TNV OLAoPAALON TWV
KATAOKEUWY Kal Twv okKa@wv mou eAAdevifovtal oto €pyo efetdobnke Kat OeUtePn
pebodoAoyia, n omoia mapouctdletal oto [1]. Mo avaAuTika TPOKELTAl yia avtioToixn aAAd
amAOUOTEUTIKN peBodoAoYia, n omoia TEPLYPAPETAL ATO TIG AKOAOUBEC OXECELC:

2.00<RfHs; <-1.13 : C=0.80
LI3<R[Hs <1.2 : G =046-03R./H;

1.2<R.[Hs <2.0 G =010

TNV OUYKEKPLUEVN peBodoAoyia Oev AapBavetal umdyn n €mMpPPOon Tou TAATOUG CTEWYNG Kdal
Bswpeital OTL MAVTOTE N OTEWPN OlaHopPWVETAlL amd TPELG (3) PUOLIKOUG OYKOAIBoUG TNng
Katnyopiag. Baosl Twv avwTépw EKTEAEOONKAv O UMOAOYIOWOI KUWATIKAG MeETadoong, Ta
anoTeAEOATA TWV OMoiwv NapoucialovTal GTov Mivaka Nou akoAouBsi:

Cross section Method Rc AH B T, Haes T, Ce H'

Briganti (m) (m) (m) (years) (m) (sec) (-) (m)
r-r DELOS +4,35 0,80 8,30 75 3,36 10,81 0,10 0,336
r-r DELOS +4,35 0,60 8,30 20 3,12 9,36 0,10 0,312
r-r DELOS +4,35 0,60 8,30 10 3,04 8,54 0,10 0,304
A-A DELOS +4,35 0,80 5,50 75 3,36 10,81 0,10 0,336
A-A DELOS +4,35 0,60 5,50 20 3,12 9,36 0,10 0,312
A-A DELOS +4,35 0,60 5,50 10 3,04 8,54 0,10 0,304

ITv. 4-9: AToteAéopara kuUATIKHC HeTAS0om g oTr) AMpevOAek&vr) TOL €YoV TTAPOX DV VTTEPTSNOTNG KATAOKEVGV

And ta amoteAéopara tng teAsutaiag pebodoAoyiag mMPoKUTTEL OTL Ol TTAPOXEG UTTEPTTAONONG
givat peyaAUTepeg amo TIC AVTIOTOIXEG TNG Tponyoupevng pebodoloyiag, aAAd oe Kabe
TEPIMTWON mMapapévouy 101aitepa XapunAEG. Aev pUTmopEl va eKTIUNOEL P TEPLOGOTEPN aKpiBela n
umrepmdNoN otnv dlatopn A-A, aAAd akopn Kat €av givatl eyaAutepn €va PEYAAO TTOGOCTO TNG
mpowBeital eEWTEPIKA TG ALPEVOAEKAVNG OTa BOPELOAVATOAIKA TOU UTAVEHOU HwAou. Bdoel
TwV avwTépw OtV yivetal mepattépw dlepelvnon yia tnv datopn A-A.

Ot tipég mou mpokuTTouv yia tnv Olatoun M-I avagépbnke ndn OTL €ival YEVIKA HIKPEG Kal
TANPWG ATOOEKTEG YId TNV ACPAAELT TWV oKaPwy. EdIKATEpa g 0TI aopd TIg BE0EIG APECWS
VOTIOOUTIKA TNG Olatopng M-I, n €mMppon Twv avwtépw KUMATIKWY HEYEBWY eival gAdxiotn
Kabwg O0gv MpooBAAAouv ameuBeiag ta okagn aAAd TAEUPLIKA Kal Povo ta oUo TpwTd HTTOPEL
va yivouv amodEKTEG TNG AVWTEPW KUPATIKNG avatapaxng. Xe KABe mepimtwon Opwe n pn
TPooBOAN TOUG £iTe MpwpdAia €ite TpUPVaia EAAXICTOTOLEL TIC HETAKIVAOELS TOUG.

H kupatiki avatapaxn mpowbeital avtifeta mpog ta oKA@n mMou TTPUHPVOJETOUV GTOV UTIVEHO
pwAo. MNapd tauta toco n amdotacn HEXPL TIG BECEIC eEUTNPETNONG TWY OKAYWY 60O Kal n
Olapopwon twv Béccwv (Bpiokovtal ev gcoxn) OV avapéveTal va ONUIOUPYNOEL Kavéva
mPOBANUa ota okagn.

Ol PEYIOTEG EMTPEMOPUEVEG TIHEG KUUATIKAG AvVATAPAXNG €VTOG AldevoAekavng divovtal oto
Tivaka mou akoAouBei:
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Ship at berth H; at berth
Marinas 0.15
Fishing boats 0.40
General cargo {<30000dwt) 0.70

Bulk cargo (<30000 dwt) 0.80

Bulk cargo (30 000—100000dwr) 0.80-1.50
Oil tankers (<30000 dwr) 1.00

Qil tankers (30000-150 000 dwt) 1.00-1.70
Passenger ship 0.70

ITtv. 4-10: EmTpemopevec TIHEG XOPAKTNPLOTIKOV KVHOTIOHOV oTi¢ Oéoelg eEummpétnong oxapdv/TAolov

ATIO TIG AVWTEPW TIUEG TTPOKUTITEL:

- Ta okagn mou Bpiokovtal apéowg otny Yeltviaon tng olatopng M-I eival aAleutika
ME TIC umoAoyloBeiosg TIHEG va eival €0Tw Kal Oplakd HIKPOTEPEG amd To
EMTPEMOPEVO OPLO YlA TOV Kalpo Me mepiodo emavagopdg 75 £€tn. Emmpoobeta
OUWG KAl yld Toug AOYOUG TToU avagepbnkav - MAEUPIKN Tpowdnon KUPATog - n
TPAYHATIKA EMPPON ota MPoodedepéva okAgn gival Katd mMoAU pikpdTepn.

Ta okdagn mou TPOCOEVOUV GTOV UTINVEHO HWAO £ival avayuxng. To PEYLIOTO KUpA
Tou peTadideTal oTNV UTAVEUN TAEUPA TNG KATAoKEUNg givat 0,34m yua tov Kaipo
g 75etiag. H amdéotaocn OPwG Twv OKAPWY amd TO ONHEID TNG KUMATIKAG
petadoong eivat 63,0u. mepimou, yeyovog mou onpaivel OTL N TEAIKA EVEPYEL TTOU
fa kKataAnyel ota onpeia mpupvodETnong toug Ba eival Katd moAU pIKpOTEPN.
EmmpooBeta n onpioupyolpevn gcoxn e€ac@aiilel mepalTépw Ta OKAPN KABWG
aQEVOG HEV TA TPOOTATEUEL AWETEPOU OF TOUG TAPEXEL TEPLOCOTEPA Oneia
mpocdeong otnV eykdpola mpowbnon tou KUPatog. Ektipatal ot kavéva mpdBAnua
OtV TPOKEITAL VA AVTIHETWTIOOUV OTnNV TEPIMTWON €EPPAVIONG TOU aKpaiou
(PavopEvou tng 75¢etiac.

TEAOG ONUEWVETAL OTL O KADE MEPITTWON Ol CUYKEKPIPEVEG BECELG avapéveTal va
KaAuTtovtal amd OlEPXOHPEVA TOUPLOTIKA OKApn, OnAadn amd okdagn mou TAEouv
Katd tnv Oeplviy TOUploTIKA TEPIOdO Kal OXL KAtd tnv Xelhepvr, OnAadn tnv
mepiodo mou gpgavidovtat @aivopeva autol Tou PeyEBoUC.

Bdoel Twv avwtépw Bewpeital OTL TA TPOTEIVOHUEVA YEWHETPIKA XAPAKTNPLIOTIKA TwV OlATOHWY
Kat waitepa autda g Oatopng M-I, sivat amoAuta kavomonTtika kat e€aceaAilouv tnv
ac@aln TPOGOEDN TWV OKAPWY KATW atmd TIG MAEOV OUCHEVEIG KALPIKEG CUVONKEG.
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5. MPOZTAZIA MNOAOZ EXQTEPIKON EPIQN MNPOZTAZIAZ

5.1. MgBodoAoyia

Ma tv dwaotacloAdynon TG mpootaciag modog Twv £pywv BwpdaKlong Twv Epywy
e€eTAoONKaV apkeTEG PEOOSOAOYIEG HE TTIO XAPAKTNPIOTIKEG autég twv Markle (1989), tou
Burcharth kat ot 6Uo mpotewvopeveg amod tov Van Der Meer, d’ Angremond kat Gerding 1995,
onwg mapouctalovtat ota [1] kat [2]. Amd tnv avdAucn mou £ylve TapATtnPRONKE onUAavtikn
amokAlon MeTall Twv Ola@opwyv HeBOOwvV ota mpokUmtovia Bdpn. A£dopévng TG
ONHAvTIKOTNTAG TNG KATACKEUNG, AAAd Kal Tou OTL T KUMPATIKA @opTia TG TEPLOXNG eival
Waitepa uwnAd, ta omoia odnynoav Kat otnv otadlakn amodopunon Tou U@PLOTAUEVOU €PYOU
amogaciodnke TEAIKA va xpnotpgomoinfouv ot dUOo O CUVINPNTIKEG HEBOOOAOYIEG, Ol OTOIES
KataAnyouv o€ avtiotowxa peyEdn Aibwv. EK twv 0U0 auth mou mapouctalstal givat autr tou
Burcharth. Mépav twv OUO GUYKEKPIPEVWY HEBOOWY KPITAPLO Yla TNV TEAIKN €MAOYR TwWV
AlBwV Tou TOdA ATTOTEAECE KAl N MPOTEVOHEVN OlaBABuIon amd TNV MOAUCTPWHATIKY OLATOMN
Tou [2], mou mapouctdletal oto ox. 3-5, n omoia mpoteivel dtaBdabuiong oto 1/10 tng KUpLag
oTpwong Bwpdakiong os Babog touAdxiotov 2H.

a) ZUgpwva pe tn peBodoAoyia tou Burcharth (1995a) ot eAdxioteg OlACTACELS TWV
oYKOAIBwV mpootaciag modog tou mpavoug divovtal amd TV Tapakdatw oxéon:

H, 1.6

hy .
ADpso ~ N7% — 0.4 hy/H,

Ny=———=(04
" ADgso < ADy50

+ 1‘(5) NOI5  or

KAl OKApUPNHATIKA:

9.0m
> +18.0 +‘2'o.0

+14.0 e

100t parallellepiped
concrete block \

[}

16.5t parallellepiped
concrete block

50m -
-18.8

12.0m
e [P

7 t parallellepiped
concrete block

N0.1- 1t parallellepiped

")
concrete block

280 A 1-21t

2x. 5-1:Zxapipnuarix amexdvion Siatopric Tov PaciCeton ) pédodog Tov Burcharth

ormou,

hp: To BaBog otnv otéywn tou mMOda, m

Nog: O aplOUOG Twv TAPACUPBEVIWY OYKOAIBwY amd tnv Kupatiky dpdon, TOU yld Tnv
nepimtwon g "un ¢npiag” AapBavetat ion pe 0,50
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5.2. AnoteAéouara

Ou diatopég mou e€TdcONKay PE TNV CUYKEKPLUEVN peBodoAoyia sival ot B-B, éwg kat E-E yia
TOV TIPOooNHVEUO PWAo. Asv e€etdlovtal ol Olatopég A-A Kabwg Bewpeital TOAU Mo EUPEVAG N
TPOCTITWON TWV KUPATWY O AQUTEG, 1I0laitepa yla TNV mepimtwon tou moda AOyw tng HEYAANG
ywviag mpoontwong. MNa Tig mEPUMTWOELS AUTEG TPOBAETETAL EYKIBWTIOHAC TN TPwTEUOUCAS
oTpwong Bwpdkiong €vidg Tou u@lotapevou muBpéva. Avtiotoixa OlaotactoAdynbnkav ot
OlATOHEG TOU UTIAVEUOU HWAOU. ZNHEWVETAL OTL OTNV TPOCOHOIWoN TNG TPOOTAGIAg Tou moda
yivetat Bswpnon avaBabuou mou map’ 0Tl eYKIBWTIOPEVOG €VIOG TNG AUAAKOG BepeAiwong
ATOKAAUTITETAL AOYW UTIOOKA®NG TOU TTUBUEVA EUTIPOCBEY Tou TOdA Tou TTPavoug.

a) Mpoonvepog HwAog
ALOTOPEG Hages T, Mukvotnta m Nog Dnso/Wso Awafabuion | Mpotewvopevn
pagog AlBwv Stapabuion
R (ke)
(m) (sec) (kg/m”) (1/n) () (m/kg) (kg)
B-B, B'-B' 3,10 11,38 2,650 2/1 0,50 0,836/1.546,3 1.159,74- 1.500-3.000
1.932,90
r-r 3,36 11,38 2,650 2/1 0,50 0,87/1.748,2 1.311,1- 1.500-3.000
2.185,2
A-A 3,36 11,38 2,650 2/1 0,50 0,63/675,30 506,5- 1.500-3.000
844,10
E-E 3,63 11,38 2,650 5/2 0,50 0,75/1.127,3 845,5- 1.500-3.000
1.409,2

ITtv. 5-1: Aotedéopata Ymohoyloudv Alxotactordynone Owpdiiong I16da ITpoorivepov poiov

ZUPTTEPACHATIKA:

Amd Ta mapamdvw amoTeAEOpATA TPOKUTTEL OTL amatteital onpavtikn OwaBaduion ya tnv
TpooTacia tou mMOda otd TMEPIOCOTEPA TPAHATA TOU TPOCHVEHOU HwAoU. Ot OUGHEVECTEPES
olatopég eivat ot B-B, B-B' kat n I-I', Adyw tou MHikpotepou BdABoug. H mpotetvopevn
olaBabuion mpokumtel amd tnv dwatoun M-I n omoia mpooappoletat otnv RGN uTdpxouca
OlaBadpion Tng otpwong BwpdAkKionNg TOU UTAVEHOU HwAou. Ma Tig umdAolmeg 0U0 OLATOMEG,
map' ot Ba pmopouos va pelwbel, amoacicdnke va xpnotpomonbei n idla dtaBabpuion ya tnv
amo@uyn TOAAWY OLAPOPETIKWY OTO £PYO.

B) Ymrvepog HwAog
AloTopEG Hges Tp MukvotnTta m Nog Dnso/Wso AwoBabuon | Mpotewopevn
padog AlBwv SlaBaduion
s (kg)
(m) (sec) (kg/m’) 1/n) ) (m/kg) (kg)
0-0 1,81 6,40 2,650 3/2 0,50 0,48/287,10 215,0-358,0 200-400

ITv. 5-2: Aoteréopara Ymoloyloudv Alxstactoddynone Owpducong I1éda Ymijvepov pdAov

ZUPTIEPACHATIKA:
TNV OUYKEKPIUEVN avaAuon Tpoékuywe véa OwaBdabuion ywa tnv mpootacia tou modda Tou
épyou. H OwaBabuion auti mpoBAEMETAL KAl WG OTPWON @IATpoU NG KUplag OTPwong

Bwpdkiong.
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6. AIAZTAAIOAOIMHZH KPHIMIAQMATON

6.1. levikad

O kpnmdoToixol Tou TMPOBAETOVTAL GTO £pY0 Bpiokovtal otnv TEPLOXN TOU UTTAVEHOU HWAOU
KAl CUYKEKPIPEVA OTNV E0WTEPLKN TOU TAEUPA, €(TE OTO TMPWTO AT TNV AKTH TPAPA AT TV
pifa TOoU £pyou OTNV aKTA €iTe OTO VEO TUNHA TNG €mMéKTaong tou. Ou umoAoylopol tng
EUOTABELAC TWV OTNAWY TWV KPNTOWHATWY EKTEAECONKAY ATO TO OTAGLO TNG TTPOHEAETNG TOU
€pyou. XTnVv mapouoca emavekTeAoUvTal Pe XprRon véou Aoylopikou Ttou GEOS.

Ta okdagn oxedlAacpoU yla TOUG TPELG KPNMIOOTOIXOUG €ival oKA®n avayuxng OlAPOPETIKWY
peyebwyv, Ta omoia kabopiotnkav 6To MPONYoUHEVO O0TASLO TNG PEAETNG. TO TPWTO THAHA TwV
KpnmMOwUATwY ekTEiveTal amd v pida Tou UTAVEHOU HwAoU (oTnV KAIVn KaBEAKUONG) HEXPL
19,80m pe HIKPO w@EAP0 BABog kal ouykekplpéva ico pe 1,0m. To kpnmidwpa autd
Kataokeudletal amd xutd emi témou Ualo okupodepa C20/25, kabwg sivat pikpou Baboug
KAl HIKPOU UAKOUG, VW EMTPOCOHETA XPNOIHOTOLEITAl KAl WG KPNTOWHA CUVAPHOYNG HETAEU
Tou BaButepou kpnmdwpatog ota -1,90m Kat tng KAivng KaBEAKUoNG.

To emdpevo TuRpa mpoBAEmeTal pe Badog -1,90 m kat pe prkog 34,70m. Xto Kpnmidwpa autd
g€umnpetouvtal okdgn pAkoug 12 €wg 15m. pnxavokivnta. To teAeutaio kat Babutepo
Kpnmidwpa mpoBAEmeTal pe BAbog -2,60m kat 6a efumnpetei okapn 15 éwg 18u. To TuApaA
auto amoteAsital amo OUo EMPEPOUG, TO TPWTO HE PAKOG 19,85m Kat to dsUtepo pe 29,75m.

Ta BAOn tou 20u Kat 30U THAKATOG AVTIOTOIXOUV 0To w@EAlMo BABog kpnmidag. H mpayuatiki
¢dpaon Twv OTnAwv Toug Bpioketar katd 20ekat. xapnAotepa AOyw TMPOBAEWnNG
TTPOKATACKEUACKEVNG TAAKAG Tipootaciag moddg, yla Tnv mpootacia tng £€dpacng Toug amo
NV 0pdon TwV TTPOTEAWY TwV EEUTTNPETOUPEVWY OKAPWV.

Ou kpnmodotolxol cuviotavrat amd OU0 KAl 3 OelpEG MPOXUTWY TEXVNTWY OYKOAIBwv. Ot
teExvntol OoykOAlBol Eevepilouv mavrtote ota +0,20p. (amd ™ M.Z.0.). H avwdopn toug
Kataokeudletatl amo xutd emi tomou okupodepa C25/30 mAdtoug 1,70m kat mdxoug 0,70m.

Ta okupodépata twv T.0. mpoBAEmovtal C16/20, kabBwg MPOKELTAL Yia oKUpodEpata palag Kat
dev amatteital Wdaitepa uwnAn avroxn, WOlaitepa 6to UTOOAAACGIO THAKA TOU KPNTMOOoTOoIXoU.

H dwatopn tou £€pyou oxedlaletal pe Baon tnv €mMApKela TNG o€ oAloOnon Kal avatpomn, ot
OTATIKN (Katdotaon A£ltoupyiag) aAAd Kal o€ CELCHIKN @opTion. Emmpocbeta eAéyxetal Kat
otnV BepeAiwon TN wg MPog TG TACELG 0pAcEWS KAl TNV EMAPKELA ToU £0d@oug BepeAiwong
NG. MNa v dlactacloAdynon Twv KpnmooToixwy xpnoipgomolidnke 1o AleBvég Aoylopikd GEO
5, Geotechnical Software Suite. H peBodoAoyia mou XpnolPoTolNONKE yid ToV GXEGLACHO TwY
olatopwv eival n «cupBatikn», 6nAadn auti mou Baociletal pe otig Bswproelg tou EN-1992,
XWPIC OUWG EQAPHOYN EMPEPOUC CUVTEAECTWY ACPAAEIAg, ot OPACELS KAl O0Td UAIKA, aAAd
HE XpNon €viaiou cUVOALKOU oToV KABE eMPEPOUG EAEYXO.

Ze OTL Agopd TNV OTATIKA QopTion n HeBodoAoyia UTTOAOYIGHOU TWV EVEPYWY WONCEWY Yalwy
givat autn tou Coulomb, evw oTn CEIOHIKA @OpTion authi Twv Mononobe-Okabe, pe Anyn
TPOCHETWY OUVAHUIKWY UTIEPTIIECEWV.

6.2. Meptypawpn Mpoypduuatroc - MeBodoAoyisc

H umoAoylotikn dtadikacia umootnpidel TIG MAPAKATW KATNYOPIEG WONCEWY YalwV:

- EVEPYEC WONOELG
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- mabnTIkEG wONoELg
- wBnoslg o€ npepia

Katd tov UuToAOYIoHO TwV wONCEWY Yawyv TO TPOYPApUd TApEXel Tnv Ouvatotnta
olagopotmoinong HETA&U TwV EVEPYWY KAl TWV OAIKWY TACEWV, OMWG KAl TNV EKTIUNON TNG
avwoTIKAg dUvaung.

2TO UTIOAOYIOHO TWV WONCEWY yalwy PmopoUuV va cuvekTiunbouv ta akoAouba:

- EMPPON POPTIWYV (KIVNTWV, VEKPWV K.A.T1.)

- EMPPONG TNG TEONG TOU VEPOU

- gmMppon KEKAPEVNG EMPAVELAG E0AQPOUG - ETOTPWOEWY K.A.TI.

- TpBNA peTall tng mMow MAPELAg TOU TOIXOU Kal TNG £0A@IKNG GTAANG

- ouvoxn €0agoug

- EmMpPpPOoN TWV YAWdWY TPICHATWY Avw TS 6TAANG TOU TOIXOU OTIG EMPEPOUG TOU OTPWICELG
- EMPPON CEICHIKAG POPTIONG

6.2.1. 6.2.1 KaBopiouoc mpoonuUou UTTOAOYIOTIKWY YWVIWV
AKOAOUBEL eVOEIKTIKO oXnpa:

>0
(L
p<0
90°/ /<] 0o>10
a<0la>0
7. s /

2x. 6-1: Zxopipnpaticr) amekdvion amopelwong e Tapoxnc vTepTHdNoNC OTOV XWDPO

- H kAion g empdvelag tou €0dgoug B eival BeTikn otav to £€3aog avépxetal Tmow amo
TOV TOiXO.

- N KAion Tou Tiow MEPOUG TNG KATAOKEUNG (Tapelag) a sivat Ostikn, otav o mddag tng
KATAOKEUNG KAIVEL TTPOG TNV TTAEUPA TOU £0APOUG (WS TIPOC TNV KATAKOPUPO)

6.2.2. 6.2.2. Evepyéc QOroeic

O evepyég wONoELG gival ol PIKPOTEPOU PeEYEBOUG wWONOEL TTOU aocKoUuvtdl OTOV TOiXO Kdl
avamtuooovtal Pe TNV Bewpnon AmMEIPOCTAG HETAKIVNONG TOU, £(QOCOV O TOIXOG €XEL TNV
ouvatotnta auth. H petakivnon mou AapuBavetal um’ oyty gival 2mrad i 2mm/m tou UYoug ou
Toixou.

Ot Bewpieg TOU XPNOIPOTIOLOUVTAL YId TOV UTTOAOYIOHO TWV WBACEWY yalwy €ival ol Tapakdatw:

¢ The Mazindrani theory

e The Coulomb theory

« The Muller-Breslau theory
« The Caguot theory

e The Absi theory
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Itnv  e€etaldpevn mePIMTWON TwV KPNMOWHATWY Tou Kataguyiou tng Mapoikiag o
UTTOAOYIOHOG TwV WBNCEWY Yalwy eKTEAEoONKe pe tn Bewpia tou Coulomb, moOU cuvomTIKA
TapouclaleTal KATWTEPW:

0,=0.K;-2cs.K,

where: oz - vertical geostatic stress
cef - effective cohesion of soil
Ka - coefficient of active earth pressure
Kac - coefficient of active earth pressure due to cohesion

The coefficient of active earth pressure Ky is given by:
cos*(o-a)
5
N\ -
sinlg+J ) sinlo- ) :
cos(a + &) cos(a - ;5"]}-'

E =

a

'
) N
cos” a.cosla + 5_H 1+J

0 ouvTteAEOTNG EVEPYNTIKAG WONONG Ky Sivetal amd tnv mapakdatw oxéon:

The coefficient of active earth pressure K. is given by:

for: &< %‘;
= _ Ko
“ " cos(6+a)

Avtiotoxa o cuvteAeoTig Kane OiveTal amd tnv oxéon:

_ cos@.cos B.cos(S — a)(1 + tg(- a ligh)

j
e 1+ sinlg+8-a- )
> T
for: x= /{1
K, =, |‘Ka

where: ¢ - angle of internal friction of soil

] - angle of friction structure - soil

f# - slope inclination

a - back face inclination of the structure

Horizontal and vertical components of the active earth pressure become:
G =0,.cos(a+5)

G = O gsin{a+ )

where: og - active earth pressure
J - angle of friction structure - soil
a - back face inclination of the structure

O UTIOAOYIOHOG TWV WONCEWY O NPEPia Kal Twv madntikwy avtiotoxa dsv mapoucialstat
Kabwg Ogv XpNoIPOTOIOUVTAl OTNYV TTApoucd avdaAuon Twv KPNTMOOTOIXwY TOU GUYKEKPIPEVOU
épyou. Ou wbnoelg npepiag epappdélovial o ToiXoUg AKAUTTOUG Tou Oev €xouv duvatotnta
pETakKivnong.

6.2.3. 6.2.3. Katavoun wOnoswv yalwyv o€ MePIMTwon KEKAILEVNE ETUPAVEIAS

O uToAOYIOHOG TOU OlayPAPHATOC TWY WBNACEWY Yalwy Pe Baon tnv KAion Tou €3Agoug Kat tng
YwVviag £0wTtePIKNG TPIBNG Tapouctdletal ota mapakdtw oxnpara. To mpokumtov dldypappa
TWV WONCcewVY gival amotéAeopa eMAAANAIAC TwWV TPLYWVIKWY KATAVOHWY TOU avamtuooovidl
OTNV KATACKEUN.
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Principle of the earth pressure computation in the case of broken terrain

LTSS LA AL LTS

Principle of the earth pressure computation in the case of broken terrain for B > @

2x. 6-2: Auypduparo QOoemV yia TV TepImTOOT KEKAIPEVGV TPOVEV

2to kpnmidwpa mou e€etdletal Ogv u@ioTATAl N TAPATAVW OlAPOPPWOoN TWV XEPOAiwv
XWPWYV, KABWG ol EMPAVELEG eival MTEDEC.

6.2.4. 6.2.4. @optia eni TN KATACKEUNC
O katwOL poprtioelg emi TnG kKataokeung epappolovral 6To MPOYPAUUAL:

Evepyéc QBnosic MNawyv

- emdaveloko opolopopdo GopTio amelpootol HRKOUG
- OMOLOHOPdO TIEPLOPLOUEVOU TIAGTOUG

- tpanelocldéc poprtio

- Hepovwuévo doptio

- YPOMULKO doptio (yepavoyédupa)

H emppon otig whnoslg yawwv umoloyiletal amd Thv mopakdTw oxéon:

Ao, =pK,
P - vertical uniform loading
Ka - coefficient of active earth pressure

Ta umdéAoima €idn @opticewv Oev mapouciddovrat kabwg Oev xpnolpomoibnkav otnv
mapouca avdaAuon.

6.2.5. 6.2.5. Zeiouiki @dption

H Bewpia mou xpnolyomoleiTal yia ToV UTOAOYIOHO TwV wONCEWY Yalwy KAtd TNV CEICHIKA
poption eival auth twv Mononobe - Okabe, umd tTnv Bewpnon KOKKWOWY £0a®wyv Tiow amo
TOV ToiXx0 Xwpig TNV emppon Tou vepou. H €mMppon TwV KIVNTWV QOoPTiwy OTO CELOUO OtV
AapBavetat um’ Oyv (oTo (0l TO KIvnTé OXL OTIC wbnoelg yawwyv). H duvatdtnta autn
TTAPEXETAL PE TNV ElCAYWYN HEHOVWHEVWY 0pl{OVTIWY popTiwy. XTnv e€etaldpevn avaiuon Ogv
AN@Onkav um’ oYy Kabwg ol Bswpnoelg yia Anyn tou 50% Tou KivntoU optiou eival non
OUVTNPNTIKEG (0 TTPOOYATEG EKOOOEIG AleBVWV Kavoviopwy Ta KIvNTA oTnV GEIOHIKA (pOPTIoN
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Ogv AapBavovtal um’ oyiv - BS 6349-2:2010, Part 2: Code of Practice for the Design of Quay
Walls, Jetties and Dolphins).

0 ouvteAsotig K, AauBavetal mAvtote mPog TNV MAEUPA TOU TOIXOU Kdl €XEL TTAVTIOTE TNV TAOCN
avatpomng tou Ttoixou. AvtiBeta o ouvteAeotng K, mou dpa katakopuga pmopsi va AdBel
OlAWOPETIKA Popd €iTe MPOC TA EMAVW E(TE MPOG TA KATW. ZTNV TPWTN TMEPIMTWON £MNPeAlel
NV €uotadsla tnG OLATOUNG, €VW OTNV OLUTEPN TIG TACELG £0pAcews TNG (au€avovtatl). XTo
ako6Aoubo oxnua mapouctdlovtal Ta MPOCNHA TWY YWVIWY TWV CEICHIKWY CUVTEAECTWY:

+WE,
+TFk,
+a,=+k. g
+a,=+kg

2x. 6-3: TIp6onua T'oovidv Zelopudv ZuvieAeoTodv

H oelopikny adpavelakn ywvia umoloyiletat Bdosl twv ouvieAeotwv K, & K, Bdoel tng
TapaKAtw oxéong:

' L \
. Ky |
W =r1an [
\_1 - k‘v _xl
ky - seismic coefficient of vertical acceleration
kn -  seismic coefficient of horizontal acceleration

To dldypappatwy Tacswyv AOYW TNG OEIOHIKAG pOPTIoNG uTioAoyiletal Ye BAon T akOAoubeg
OXEOEIG:

=S h(l-k
Gﬂé,f ZGO,I(KJ_IQ,I _Kﬂ.f) T '_O.ﬂ':'h:(l "\]

unit weight of soil in the r‘rh layer

Kae, = coefficient of active earth pressure (static and seismic) in the i’h layer
i

Ka,i - magnitude of earth pressure in the i‘h layer due to Coulomb
hi = thickness of the i layer
ky - seismic coefficient of vertical acceleration

O UTIOAOYIOHOG TWV OUVTEAECTWY EVEPYNTIKAG Kal madnTikng wlnong yivetat Bdacel tng
Bswpiag twv Mononobe Okabe. H emppon tou vepou otnv eda@ikn pala dev AauBavetal
umown. H emppon tou vepou yivetat pe tnv ANwn g udpoduvapikig Opdong Tou
TMEPLYPAPETAL OTNV CUVEXELA.

Ot OX£0€1G UTTOAOYIOHOU TWV CGUVTEAECTWY TWV WONCEWY Yalwy Sivovtdl OTNV CUVEXELA:
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cos“(p-w—-a)

Emuppon otiAnc vepou miow amno tov Toixo

K,.= - —
oy v

omou:

y - unit weight of soil

H - height of the structure

¢ - angle of internal friction of soil

4 - angle of friction structure - soil

a - back face inclination of the structure

B - slope inclination

kv - seismic coefficient of vertical acceleration

kn - seismic coefficient of horizontal acceleration

w = seismic inertia angle

H emppon auti agopd tnv TMePIMTWOoN TWV MEPATWY £0APWY Kal PeyAaAng Olamepatdtntag,
k>1x10-1cm/sec. XTI TMEPLTTWOEIG AUTEG TO VEPO Bewpeital OtL sival ave€aptnto amod tnv

Kivnon tng €6a@IKNG 6TAAN. Ol GXECELG UTTOAOYLIOHOU €ival ol KATtwoL:

yd
Vsu
ki
ky
Gs

PS
Pw

- unit weight of dry soil

- unit weight of submerged soil

- seismic coefficient of horizontal acceleration
- seismic coefficient of vertical acceleration

- specific gravity of soil particles

- density of the soil solids

- density of water

+ 3\
he

+ -1
=[an
v 1-k,

S

-t _ Vd 1 _ 5
‘k}re - "I‘h - 'kfr
Y. G. -1

45U 3

G, -
P

EKTOC amd tnv OUVAMIKN THEON N KATAOKEUN UTOKElTal Kat o€ udpodUVAMIKA TiEon Tou
€AeUBEPOU VEPOU TTOU avtioTolxa UTOKeltal oe Suvaplki mieon. H mpaypatikn mapaBoAiKig
HOPYNG Katavoun mpooeyyiletal amd 1o mpoypdppa pe tpameloeldéC Olaypappa, TO OTmoio

avtiotolxa OAOKANPWVETAL avd otddun eAfyxou.
e@appoletal mow amo TNV KATACKEUN Py ATTEXEL Y,,q ATTO TOV TOOA TOU £PYOU.

ywd =0,40 x H

‘Omou : H, to Uyog Tou Toixou amod TNV oTdbun Tng BAAaccag PEXPL ToV MUBPEVA

H oxéon umoAoytopou NG udPOSUVAMIKAG TEGNG OTNV oW MAEUPA TOU TOIXOU Eivat:

H teAiki udpoduvapilkn Tieon Tou
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yw - unit weight of water

kn - seismic coefficient of horizontal acceleration

H - height of the structure

H mapamdvw mieon agopd otnv miow TApPEWd TOU TOiXou. XTNV Tpaypatikétnta pia akoun
udpodUVapLKA THEON AOKEiTal oTov ToiXxo, aAAd ATO TNV EUTPOG TOU TAPELA, UTIO TN HOPYN
umromieong. H dUvapn autn e@appdletal oto (010 onpeio PE TNV TTPONYOUHEVN Kal €XEL TNV Ol
akpBwG TuA. AnAadn n mponyoupevn OUvapn AapBavetal X 2 UTOAOYIOTIKO apXeio Tou
TPOYyPAPHATOC.

6.3. Asdouéva - Epapuoyn otra kpnrmowuatra tov Katapuyiovu tou MUTIKA

6.3.1. 6.3.1. [EWUETPIKA XAPAKTNPIOTIKA AldToUWV

a) XtAAn pe BaBoc £dpaonc: -2,80m

Ta YEWHETPIKA XAPAKTNPIOTIKA TWV TEXVNTWY OYKOAIBWY TOU GUVIGTOUV TN VEQ KATAOKEUN
HETA TNV EKTEAECN TWV UTTOAOYIOHWY Eival Ta KATwOL:

Avwoopn :1,70 x 0,70m (TAdTog x Uyog)
Texvntdg OykoABog (1) 22,50 x1,10m (TAdTog - Babog x Uyog)
Texvntdg OykoABog (2) :3,0x0,95m (TAGTOG X HNKOG X UYOG)

(amotunon - miow: 0,30 x 0,5m)
Texvntdg OykoABog (3) :3,0x0,95m (TAdTOG X HAKOG X UYOG)
(amotunon - epmpog: 0,50 x 0,75m)

H mpoekBoAn tou moddg civat 0,30u. amd tnv eEWTEPIKA MAPEId TOU PETWTIOU TOU Toixou. H
AUon gival KAAooIKN Kal BEATIWVEL onpavtikd Tig Tacelg e0pAoswg TG SLATOMNAG TOU £pyou.

B) YtNAn ys Baboc £6pacnc: -2,10m

Ta YEWHETPIKA XAPAKTNPIOTIKA TWV TEXVNTWY OYKOAIBWY TTOU GUVIGTOUV TN VEA KATAGKEUN
HETA TNV EKTEAECN TWV UTTOAOYIOHWY £ival Ta KATwoL:

Avwoopn : 1,70 x 0,70m (TmAdTog x Uyog)
Texvntdg OykoABog (2) :2,50x1,15m (TAdTog - Babog x Uyog)
Texvntdg OykoABog (2) :2,50x1,15m (TAGTOG X HAKOG X UYOG)

y) XtNAn pe Baboc €dpaonc: -1,0m

Ta YEWHETPIKA XAPAKTNPIOTIKA TWV TEXVNTWY OYKOAIBWY TTOU GUVIGTOUV TN VEQ KATACKEUN
HETA TNV EKTEAECN TWV UTOAOYIOHWY €ival Ta KATwOL:

Avwoopn : 1,70 x 0,70m (TMAdTog X Uyog)
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Texvntdg OykoABog (2) :1,70x 1,15m (TAdTog - Babog x Uyog)

6.3.2. 6.3.2. ®optia - lNapductpot Zxedlacuov
a) Xapaktnpiotika YAikwv Kpnmudwudtwyv

al)  Ztoxeia €K OKUPOOEHATOG

E101k6 BApog okupodEpatog avwOoung :24,0kN/m?
El01k6 Bapog okupodEPatog T.0. :24,0kN/m?
El01k06 Bapog BaAdociou Udatog :10,0550kN/m?

a?2)  ABoppiniéc kat Opavotd YAika

E101k6 Bapog EMoTpwoswy Xepodiwy Xwpwy : :24,0kN/m?

Maxog Ztpwong: 0,20m

- Aev gival Bpauoto UAIKO aAAd emeldn Bpioketal otnv OmMoBev Tou Toixou TAEUPd oTNV oucia
amoTeAEl (poPTiO EMPAPTIONG YA TNV KATACKEUNR.

Opauotd YAKA - EMXWOELC

Etd1ko6 Bapog ev Enpw :20,80kN/m’
Maxog Ztpwong: 0,70m
Fwvia ecwtepIKAG TPIBAG D =35°

ABoppuréc Aatopeiou at. Bapoucg 20 wc 100xyp.

Etd1ko6 Bapog ev Enpw 17,55 kN/m?

Fwvia ecwtepIKAG TPIBAG 1 =38,0°

ABoppuréc Aatopeiou at. Bapoucg 0,5 éwc 100xyp.

Etd1k6 Bapog ev Enpw 18,20 kN/m?

Fwvia ecwteptkng TPIBAG 1 =31,00°

H ywvia tpiBAg 6 petagl Tou UAIKOU TOU avAKOU@IOTIKOU TPICHATOC Kal TNG €K OKUPOGEUATOG
mapeldg tou KiBwrtiou AapBavetat ion pe 20,0°, mMou eival GUVTINENTIKNA KAl HIKPOTEPN TNG
HEYLOTNG TTPOTELVOHEVNG amo EN-1992 (2/3 tou o).

O ouvteAeotng TPIBNG peTall mpiopatog £0paong (Bpauctd UAIKO €EI0WTIKAG OTPWONG) Kat
TEXVNTOU OYKOAiBou Bdong tng otnAng : 0,60 (OCDI “Overseas Coastal Area Development
Institute of Japan: Technical Standards for Port and Harbour Facilities in Japan”, pg. 91 table
16.1).

Ot éAeyxol euoTABelag Twv KPNMOWHATWY EKTEAOUVTAL AVA TPEXOV HETPO Kal OXL avd OTAAN.
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B) Kivhta Qoptia

Ta Kvntd @optia mou XpnolPoToloUvTIal GTOUG UTOAOYLOHOUG Twv wlnoswv AauBdvovtal
akplBwg omMeobev TNG avwdopng Kat oxt €m’ autng. To Kvnto @optio £xet Angbei ico pe 16,67
kN/m?. To @opTio €ival oxeTIKd cuvtnpeNnTIKG aAAd TEAIKWG €l0dyeTal yia AGYoug acgpaleiag
OTOUG UTIOAOYIOHOUG. TOo avtioTolxo @OPTio yld TNV TMEPIMTWON TNG OEICHIKAG POPTIONG
AapBavetat ico pe 8,33kN/m2 (itot to 50% Tou avTioTOIXOU TNG GTATIKAG).

y) Qoprtia Aéotpac

To @opTio NG O£0TPAG YA TA OKAYPN AVAWUXNAG autoU Tou PEYEBOUG eival yevika Hikpo. Map’
OTlL otnv avwoopn Tou Kpnmowpatog Ttomobstouvial OE0TPEG HEYAAUTEPNG EAKTIKNG
(Kavotntag (méavn EKTaktn eEUMNPETNCN PEYAAUTEPWY OKAPWY), TO POPTio TNG 0£0TPAC TTOU
AapBavetal otoug umoAoylopoug eival ico pe 5kN/m. To @optio autd AauBdavetal otoug
OTATIKOUG UTIOAOYIOHOUG TWV KPNTOOTOIXWY, EVW OTOUG AVTIOTOIXOUG KATA TNV OEIOHIKA
@option AapBavetatl ico pe to 50% autou.

d) JEICUIKEC OpAOEIC oXEDIAoLOU

H mepioxny Tng NpéBelag aviiket otnv mpwtn (2") Lwvn celopIKAg EMKIVEUVOTNTAG CUHPWVA HE
TOV OXETIKO xdptn mou Oivetat otov E.A.K., mou mapatifetal akoAoubwg:

4000 N=- P=40°00UN

33°00°N- p=38"00°N

I500N- 360N

1 (0.16)
ZZEO 1l {0.24)
B2 1 (0.36)

00N P=3400N

T T T T
2000 R0E H00E W00E BO0E WO0E

2x. 6-4: X&pmc Zovaov Zeopixric Emxvéuvémrac e EAGSog
Me Bdon tov v AOyw XAaptn n meploxn g XaAKIOIKAg utrayetat otnv 2" {wvn, ywa tnv omoid n
OEIOHLKN EMTAXUVON Tou £0d®OoUC sivat :

A =0,24g

Z0pgpwva pe tov E.A.K. Kat avaloya pe TOV XAPAKTAPA KAl TIG XPAOELG TOU EKACTOTE £PYOU
EMTPETETAL N XPION ATOHEIWTIKOU GUVTEAESTH OTNV GEICHIKN EMTAXUVON oxedlaopou, HE TNV
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BeWpPNON AVEKTWY HETAKIVACEWY OToV Kpnmdotolxo. H AQwn Ttou €v AGyw GOUVTIEAEOTNH
OUVIOTAtal otnv TePIMTWoN ToUu 1N AETOUpylk  OpaotnplotNTa otV  avwdooun Twv
e€etalopevwy €pywv OV ATAITEL TO «ATAPAHOPPWTO» TNG KATACKEUNG. AeGOPEVOU OTL TO
TIPOTEIVOUEVO €pYO OEV AVAKEL OE KATAOKEUEG aAuToU Tou TUToU (ouviBwg Kpnmdwpata ota
omoia g§umnpeteital unxdavnua €mi otabepng TPOXIAG - YEPAVOG T G1ONPOTPOXIWY) UTTOPEL va
e@appooBei cuvteAeoTng amopsiwong €wg 2,0 otnv opllOvTla CEICHIKN €mMTAxuvon, oto 50%
NG MEYLOTNG TIYAG). ZTnV mapouca avaAuon Bswpeital cuvinpntikd cuvieAeotng 1,50 mou
avTIoTOIXEl o€ emTpemopevn petakivnon 200 a ntot 200 x 0,24 = 48xAct. = 4,8¢kart.. ZUPQwWva
HE Ta avwTépw N opllOvTia oEopLKN OpAcn OXeOlAcHoU Ba sival : Ages = 0,16g

AvTioTtolxa n Katakopupn ouvioTwod TG EMTaxuvong oxedlacpou Ba sivat ion pe to 0,30 tng
avtiotoixng optlovtiag. Xtnv s€etaldpevn mepimtwon Oa sival ion pe 0,24 x 0,3 = 0,072g.

6.3.3. 6.3.3. AnoteAéouata diactactoAdynong kpnmidoToixwv

Onwg avagepdnke o oxedlacpog tou £pyou Baoiobnke otnv emdpkela o€ oAicBnon Kat
avatpomn TOoO OTNV @Acn Acltoupyiag 000 Kal o€ OUVAMIKEG (POPTIoELS. O YEWTEXVIKOG
oxeALAOHAC TG £€0pacng Tou oTNPIXONKE 0TO va pelwBoUv Katd To duvatd ol Tacelg €0pacng
oto mpiopa BspeAiwong.

a) Kpnmidwpa: -2,80m

STABILITY CHECKS
INDIVIDUAL
CHECKS OPERATION SEISMIC
s.f. s.f.
SLIDING (vg) 3.40 1.21
OVERTURNING
(Vour) 5.60 2.33
OPERATION SEISMIC
FOUNDATION Omin Omax Omin Omax
PRESSURE 65.85 | 57.73 | 115.92 | 5.58
OPERATION SEISMIC
ALLOWABLE
ECCENTRICITY
(ea”b) b/6 =0.50 b/3 =1.0
ECCENTRICITY(ees) 0.011 0.151
ACTIVE WIDTH
(Bact) 3.00 3.00

b) Kpnmidwya: -1,90m
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c) Kpnmidwpa: -1,00m

TEYXOZX YNMOAOIZMQN
STABILITY CHECKS
INDIVIDUAL CHECKS OPERATION SEISMIC
s.f. s.f.
SLIDING (vg) 3.40 1.19
OVERTURNING (Vo) 5.60 1.95
OPERATION SEISMIC
FOUNDATION Omin Omax Omin Omax
PRESSURE 83.67 | 25.95 | 126.65 -
OPERATION SEISMIC
ALLOWABLE
ECCENTRICITY (ea) b/6=0.417 b/3=0.833
ECCENTRICITY(€/es) 0.088 0.232
ACTIVE WIDTH (B,«) 2.50 2.50
STABILITY CHECKS
INDIVIDUAL CHECKS OPERATION SEISMIC
s.f. s.f.
SLIDING (vg) 2.19 1.62
OVERTURNING (Vey,) 3.08 2.01
OPERATION SEISMIC
FOUNDATION Omin Omax Omin Omax
PRESSURE 7015 | 7.65 | 86.37 -
OPERATION SEISMIC
ALLOWABLE
ECCENTRICITY (€.) b/6 = 0.283 b/3 = 0.566
ECCENTRICITY(€,e5) 0.134 0.226
ACTIVE WIDTH (B,) 1.70 1.70
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‘OAgg ol OlatopEg epgpavifouv mepiooela euotadelag Kat meavwg 6a pmopolos va gival Katd Tt
HIKpOTEPEG, WOlaitepa n mo Babud ek twv Tplwyv. MNapd Talta yla KATACGKEUAGTIKOUG AGYOUG
yla Tnv xpRon Atyotepwy TUTWY amo@acicdnKe n Olatipnon Twy XApakTnPLoTIKWY TOUG OTTwG
gixav TPoBAsbel amd TNV TPOHEALTN TOU €pyou. Ta AVAAUTIKA amoTeAéopata  Twv
umoAoytlopwy Tapatibevral oto Mapdptnua IT Tou mMapdviog TEUXOUG.
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7. FEQTEXNIKH MEAETH - ©EMEAIQZH

7.1. Fevikad

TO YEWTEXVIKO AVTIKEIPEVO aPopd oTov EAEYX0 TNG BEPEAIWONG TWV TTPOBAETTOUEVWY APEVIKWY
EPYWYV, TPOKEIHMEVOU aUTA VA PEPOUV HE ac@dAela ta @optia oxedlacpou oto umédagog. H
EMAPKELA TNG £MAEXOEicag AUONG TEKHNPLWVETAL HECW OLEEAYWYNG AVAAUTIKWY YEWTEXVIKWY
UTTOAOYLOHWY oL oTroiol Katd KUplo Adyo meplAapBavouv:

> €AEYX0Ug EMAPKELAG TOU £0APOUG va TTAPAAABEL HE ACPAAELD TA POPTia 6Xedlacpou yia
KABe Alpeviko €pyo. MepthapBdavovtal €Asyxol @époucag tkavotntag otnv Bdaon twv
KpNMOWUATWY OTNV TEPLOXN TOU UTAVEHOU, 000 Kal €AsyXol OAIKAG €UCTABELAg TwWY
EMXWHATWY TPOCTAGIAG OTNV TEPLOXH EMEKTACNG TOU TTPOCHVEHOU HWAOU.

> eKTIUNON TwV cUVOAIKWY KaBI{NoEwV yla KABe éva £pyo €K Twv U0 aVWTEPW.

7.1.1. Qudda peAétng
Tnv opdda epyaciag yla TNV €KMOVNON TNG YEWTEXVIKNG HEAETNG OTEAEXWOAV Ol KATWOL

YEWTEXVIKOL:
> BepeAng ., M.Sc. MoAtikog Mnxavikog
> Kokopoputng A., Texvikog MewAdyog

7.1.2. Aigbveic kavoviouoi Kal cUCTAOEIC TTOU UI0BETHONKAV OTOUC YEWTEXVIKOUC

umoAoyiopoug
Eupwkwdikeg 7 & 8

Feppavikoi kavoviopoi DIN 4017
Feppavikoi kavoviopoi DIN 4019
Feppavikoi kavoviopoi DIN 4084
0.M.0.E. loUAi0g 2003

YV V V VY VY

7.2. Jtpwuatroypapia vrtoAoytouou - Aitatouéc EAEyxou

Ma toug umoAOYIoHOUG TTOU d@opouv otny BepeAiwon Twv APEVIKWY €pywv, AauBdavovrtal
UTTOWN Ol YEWTEXVIKEG TTAPAUETPOL TWV E0APIKWY CXNUATIOHWY TOU TPOodLlopicTnNKay otnv
‘EkBeon AEloAdynong Mewtexvikng ‘Epsuvag (Maptiog 2018), mou cuvtdxbnke ota mAaiola tng
MeAétng tou €pyou, pE BAON TA OTOIXEIA TNG YEWTEXVIKNG £PEUVAC TOU EKTEAEOONKE. XTO
TApaKAtw XxApa 2-1 mapoucialovtal OAEG Ol OTPWOELG TTOU epgavi{ovtal oTn MEPLOXN HEAETNG
HE TA AVTIOTOIXA (PUCLKOUNXAVIKA TOUG XAPAKTNPIOTIKA:
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2X. 7-1: Eupavi{Oueves OTPWOEIS LIE TA PUOIKOUNXAVIKA TOUG XAPAKTPIOTIKG




H otpwpatoypagia oxedlacpol OmMwe MPOEKUWE BACEL TWV UNTPWWY TWV YEWTPNOEWY
(BA. 'EkBeon AEloAdynong Mewtexvikng ‘Epeuvag) Kat evOWel NG €V YEVEL OpOlOHOPYiag
TwV €0APIKWY OTPWOEWY Kal OTIG OUO TEPLOXEG EAEYXOU, TPOCAPHOLETAl HOVOV OTO
ekdotote - Bdoetl opilovtioypagiag - Babog tou @uolkou mubuéva dlatnpwvtag otabepd
TA XAPAKTNPLOTIKA TWV ATTAVIWHEVWY OTPWOEWY, BEWPWVTAG OTL Ta Opld TWV CTPWCEWY
Bpiokovtal o€ mapdAAnAn He TOV QUGLKO TTUBpEva Oldtagn.

Ma tnv OLEVEPYELD TWV OXETIKWY EAEYXWY EMAEYoOvVTAl Ol aKOAOUBEG KpiolUeG OLaTOUEG
oxe0lAoPoU Yl TO GUVOAO TwV €EETAlOPEVWY EPYWV HE YyvwHOvd, Tn OUGCHEVECTEPN
oTpwyatoypagia umoAoylopoU, TG EMBAAAOUEVES POPTIOELG KAl TN OLAPOPETIKN oTAdUN
BepeNiwONG TWVY TTPOTEIVOUEVWY EPYWV:

a) Nepiloxn Mpoonvepou
> Aatopn A-A: Tewtpnon FTMY-1

B) Neploxn YmAveUou
>  Awatopn ©-0: Mewtpnon F'MY-2

7.3. ZuvOnkec & Mapdustpotl Ixeotaouol tTn¢ Osusdiwonc

7.3.1. [evikéc Mapatnpnosic

H emdpkela tng BgpeAiwong Tng EMEKTACNG TOU TIPOCHVEHOU HWAOU TEKUNPLWONKE PHEOW
YEWTEXVIKWV EAEYXWV TIOU TTpaypatomolidnkayv o€ Tumikn diatopn (A-A) Tou Koppou Tou.
Ol €éAgyxol Tou Tpaypatomobnkav ota mAdicla ™G mapoucong ylda ToV TPOCHVEHO
nmepAapBavouy:

> YmoAoylopoUg yla TV €KTiPnon Tou peyéboug Twy Kabl{noswy.

> AVAAUGEIG YEVIKNG EUOTABDELAG TOU £€PYOU UTIO OTATIKN KAl CEICHIKN QOPTIOoN.

H emdpkela tng OepeAiwong TNG AVAKATACKEUNG TOU UTAVEHOU HWAOU TEKUNPLWONKE
HEOW YEWTEXVIKWY EAEYXWV TOU Tpaypatomoldnkav o tumkn Olatopn (©-0) tou
KpNmdoToixou mou TePIAAUBAVEL Kal TIG OMGOOEY auToU EMXWOELC.

Ot éAeyxol Tou mpaypatomolibnkav ota mAaicla TG Tapoucng yld TOV UTAVEHO
nmepAapBavouy:

> YmoAoylopoUg pEpoucdag LKavotntag.

> YMOAOYIOHOUG Yla TNV EKTIUNGN Tou PeYEBOUC Twv Kabil{noewyv

H pebodoAoyia mou UloBeTABNKE yla TOUC WG Avw €AEYXOUG KAl Ol avAAUTIKOI
umoAoylopol, mapouctalovtal ota Mapaptipata "O" kat “I" mou cuvodslouv TO TAPOV
TEUXOC.
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7.3.2. Aigpevvnon anaitnonc BeAtiwonc tou £0d@ouc

JUP@WVA HE TIG OLATOMEG AIPEVIKOU OXeOlAopoU, n BepeAiwon TwV AIHEVIKWY £pywy
TPOBAETETAL VA TTPAYHUATOTOINOEL ETM TWV EMPAVEIAKWY APYIAKWY Wnpdtwy (Ztpwon | -
BA. kat 2x.7-1) Tou BaAdooclou TUBUEVA, PETA TNV EMPAVELAK e€Euyiavon maxoug mepi ta
1,50y. otov mpoonveUo PwAo Kal mePi To 1,04, OTOV UTAVEHD, WOTE va agaipebouyv ot
EMPAVEIAKEG XAAAPEG aATOBECEI. ZNMEWWVETAL OTL TA AVWTIEPW dAPOopoUv OTIC
OUCHEVECTEPEG TEPITTWOELG TWV ATTAVTIWHEVWY OLATOHWY KAl OXNUATIOHWY. ZUHQWVA HE
TO TEUXOG YEWTEXVIKNG afloAdynong n mapapévouca otpwon | umd tn BepeAiwon
TaPoUcLAlel KaAd YEWTEXVIKA XAPAKTNPLOTIKA, KABwG amoteAsl €0a@IKO GXNUATIOHO TTOU
OLaBETEL YEVIKA XAPNALR CUUTILECTOTNTA Kal UYNAR OLATUNTIKN avtoxn.

Ol yewTtexvikoi €Aeyxol Kabilnoswv mou mpaypatomolibnkav oto Mapdptnua © 1ng
mapouocag Katédel€av v avantuén avektwy kadilnoswv otov Mpoonvepo Kat YMAveEUo
HWAO avTioTOLXA, €VW Ol €AEYXOl OAIKNG €UCTABELAG TOU Tpaypatomoldnkav He To
nmpoypappa Larix 5s (n pebodoAoyia kat ot mapadoxEG Tou omoiou Kabwg €miong Kat ot
€AAXI0TOl BACEL KAVOVIOUWY AMAITOUPEVOL OUVTEAEOTEG ac@alsiag mapouctaloviat
avaAutika oto Mapdptnua | tng mapoucdacg), Kateédel§av emMApKEld Tou £0AQOUG
Bspediwong va mapaAdBel Ta @OPTIA TOU £pyoU  OTNV TEPLOXN EMEKTAONG TOU
Mpoorivepou. Bdoel Twv mapamavw, n otpwon | xapaktnpiletal wg eMAPKAG va
TapaAdBel Pe ACEQAAEId TA QOPTIA TWV TPOBAETOPEVWY AHEVIKWY £PYWV XWPIG TNV
TPOBAsWn ANWNG MPOGOETWY PETPWY Yia TNV BeAtiwon tng, mépav tng MPOBAETOPEVNG
e€uyiavong.

Avagépetal emiong otl Oev €xel AngOei umown ouvineNntikKa n BeATiwon Tou E£Xel
UTTOOTEL TO (PUOIKO £6a@OG ATO TO UPLOTAWEVO TIpiopa AiBwv - AlBoppLITwyY TO OToio €XEL

amotebel yla HeyAAo XpOVIKO OldoTnpa o€ TUAPA TNG MEAAOVIIKNG EMEKTAONG TOU
MPOCHVEHOU Kal KUPIwG OTO PEYAAUTEPO TUAKA TOU YTAVEHOU.

7.4. Juvown anoteEAECUATWV

a) Ot éAeyxol Kabilnoswv Katédel§av ouvVOAKEG Kabllnoelg tng taéng twv 10eKk. yua tov
UTTAVEHO KPNTOOTOLXO Kat 38 €K. yld TOV TPOCHVEHO HwAO. Ao TIG KaBI{ACEIG AUTEG TIEPITIOU
ol HIo€g Bewpeital otL amoteAolv Apeceg KabIZNoelg, ol omoieg Ba avamtuxbouv otadlakd
Katd tnv OldpKEId KATAOKEUNG TOU €PYou, £V Ol UTOASLTTOpEVEG Ba amoteAéoouv
HAKPOXPOVIeG KaBINoELG ol omoieg Ba ekOnAwOoUV Katd tn pdacn Asitoupyiag tou £pyou.
Mapd ta avwtépw Ba mpEmel va emonpavOolyv ta E€AC:
> ol avwtépw Kabilnoslg Bewpolvtal onPAviikéG yla to HéEyeBog Tou €pyou,
KUPIWG Yld TNV TIEPLOXN TOU TTPOCHVEHOU HWAOU.
>  TA AVWTEPW ATOTEAECHATA £XOUV TIPOKUWEL ATMO OUVINPENTIKEG €V YEVEL
Bewpnoelc Kal Wlaitepa ya to €pyo BaputnTAG TOU UTIVEHOU HWAOU, KaBwg
0ev ANONnKe ouvinpentikad umdyn OTL TO £PY0 EXEl KATACKEUAOTEL ammo
€IKOOAETIAC OTNV OUYKEKPLUEVN B€on, €0tw Kal umd Tn Hop@n ABOppLTTNG
KATAOKEUNG
> yld TOV TPOONHVEHO HWAO avtiotolxa AOyw EAAEWYNG oTolxeiwv ota Babutepa
OTPWHATA EKTIUNONKE OTL Ol UTOKE(JeVOL oxnuatiopoi Osv  gpgavidouv
BeATIWHEVA XAPAKTNPLIOTIKA WG Oa avapévovtav Pe To BABOg KAl CUYKEKPLPEVA
HEXpL TOo BdBog emppong Tou Bdpoug tnNg Kataokeung. H Bewpnon eival
Wdlaitepa cuvTnNENTIKA Kat Xl An@Bei mpog TNV MAEUPA TNG ACGPAAELAG YA TOUG
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€AEYXOUG YEVIKNG €UOTABEIAG TTOU €KTEAEGONKaAv, TOU Bewpouvtal ot MAEov
KPIoIOL yla TNV ac@AAEld TNG KATACKEUNG.

Me Bdon ta avwtépw Kat yua Ti¢ Kabl{AoELG KAl HOVO TwV £PYWV EKTIHOUVTAL TEAIKA TA £EAG:

al. Ot kaBlNoELg OTOV UTTNVEHO HWAO avapévovtal (0 e TO 60% TwV ApXIKA EKTIPNBEVTWY,
ATol TG Taéng twv 6 ekat. E€ autwyv ol dpeoeg mou Ba ekONAwBoUV KAtd tnv OLdpKELd TNG
KATAOKEUNG PTOPOUV va avaAng@bouv pe HIKpR mpooauénon tou Uyoug tng avwdopng. Ot
umréAotmeg Ba ekdnAwboUv o€ BABog xpdvou Kat OV avAPEVETAL VA EMNPEACOUV AEITOUPYIKA
T0 £pyo KaBwg N emAgyeioa otddbun otéwng eMApKel yla pIKpR PETABOANG AUTAC TNG TAENG
pey£boucg.

InUElWVETAl OTL Baoel tou oxedlacpou TG OLATOUNG TOU KPNTOOTOIXOU Ol AVATITUGCOHEVEG
TAoElg €0pAoewg €ival OHOIOUOPYESG OTNV OTATIKN KATACTAON - AEITOUPYIAG YEYOVOG TTOU
utoOnAwvel 0Tt ol Kablnoelg Ba cival opoldpopPeG Kal Ogv avapévetal OlAagoPETIKOTNTA
OTNV EUMPOC KAl Tow TAPELd TNG SLATOHUNG (NTOL OTPOWPN TNG OLATOMNG).

a2. O kaBlnoelg otov MPOCHVERD HwAo dsv avapévovtal ot 6a umepBouv ta 20ekat. oto
oUvoAo Toug. EE€ autwyv ot apeceg mou Ba ekONAwBoUV Katd tnv OLdpKELd TNG KATACKEUNG OEV
Ba eival peyaAutepeg amo to 30% tou péylotou UWoug Toug. Ot KaBl{NOEIG AUTEG APEVOG HEV
Ogv Ba eival ouclaoTIKA EVTOTIOIPEG AOYw TOU TUTIOU TNG KATACGKEUNG TOou £pyou, onAadn tng
EUKAUTITNG HOP@NG TOU Kal A@ETEPOU BpioKovial €VTOC TWV OPIWV TWV KATACKEUAOTIKWY
avoXwV Yld TIG oUVONKEG uEPTNONONG TNG KATACKEUNG.

Mépav Toutou £@Ooov ekONAwBOUV oto PEAAOV To £pyo avapévetal va Kabildavel katd 10 £wg
15ekat. yeyovog mou dsv aAAddel ouclaoTikda ta emimeda ac@aAsiag tng AHEVOAEKAVNG TOU.
Emonpaivetat 6t n ducpevéotepn Olatopn mou e€eTdoOnke Bpioketal €KTOG TNG TPOBOANG
NG ALPEVOAEKAVNG TOU KATAQUYIOU KAl KATA CUVETELA N OTIOld EMPPON EVEXEL TEPAITEPW
anmwAeleg eveépyelag Adyw TpdcBeTng mepiBAaong otny €icodo Kat dlaitepa oTnNV KEPAAR Tou
EMEKTAONG TOU UTAVEHOU PwAou. Ot omoieg mpooBeTeg avatapaxeg onploupynbolv Ba sival
NG TAENC Alywv KATOOTWY ToU Ogv Ba £XOUV OUGLACTIKNA EMPPON oTd TPocOedEPEVA oKAPN.

B) O éAeyxol @époucag KAvotnTag yld To KPNMOwHA TOU UTAVEHOU HWAOU KATEQELEaV
IKavOTIOINTIKO GUVTEAEOTH acaAsiag TO00 UTO OTATIKEG 00O KAl UTIO GEIOPIKEG OUVONRKEG
@oprtiong (Fs = 4,50 kat 1,06 avtiotowxa).

y) Ot avaAUcelg OAIKNG €UOTABELAG, UTIO OTATIKEG GUVONKEG, KATEOEIEAV EMAPKN AGYAAEL
Evavtl aotoxiag Kabwg o KPIoIHOG CUVTEAESTAG ac@alsiag mpoékuye icog pe SF=1,92 mou
givat BAcel TwV (OXUOVTIWY KAVOVIOUWY HEYAAUTEPOG TOU €AAXIOTOU EMITPEMOHEVOU
SFmin=1,40. YO O€lOUIKEG CUVONKEG avtiotolxa, ol avaAuoelg euoctddelag katedel€av Kpiolpo
ouvteAeotn aoc@aleiag ico pe SF = 1,02 mou eivat BACEL TwWV (OXUOVTIWY KAVOVICHWY
HEYAAUTEPOG TOU EAAXIOTOU EMTPEMOPEVOU SF iy = 1,00.

Bdoel Twv avwtépw Ta TPOTEVOPEVA HETpA BepeAiwong Bewpolvtal emapkn Kabwg o€
emimedo ao@aleiag emruyxdvovtal ot amd Ttoug Aiebveic Kavoviopoug Kal ZUuoTdoelg
ATAITOUPEVOL CUVTEAEOTEG AGPAAEIAG, VW amo TNV amoyn twv Kabilnoswyv apevog pev 0ev
eMNPealouv  OUCLACTIKA TN A£ITOUPYid TWV KATACKEUWY A@ETEPOU  UTOpPOUV  vd
AVTIPETWMIO00UV oTa KpnmMOWHATA £EUTNPETNONG TWV OKAPWY Xwpi¢ Wolaitepa pétpa. H
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AQYN TTPOCHETWY PETPWY KPIVETAL TEXVIKOOIKOVOUIKA w¢ N opOn yia to pEye0og aAAd Katl ta
osdopéva Tou e€eTalopevou £pyou.

MpéBela, 25-2-2021

2YNTAXOHKE KAI EAEMXOHKE OEQPHOHKE
O MNMPOIZTAMENOZ T.Z.E. H AIEYOYNTPIA A.T.E.
FEQPrioz AOrOOETHZ ®IAIA PENA

MNOAITIKOZ MHXANIKOZ MNOAITIKOZ MHXANIKOZ
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MAPAPTHMA A: ANEMOAOTIKA ZTOIXEIA M.Z. NPEBEZAZ - ZTATIZTIKH ENEZEPTAZIA




MAPAPTHMA Al: ANEMOAOTIKA ZTOIXEIA M.Z. NMPEBEZAZ




HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNNNNNNNNNNNNNN:
TDATCLIMTI
BNNNNNNNNNNNNNNND

CLIMATOLOGICAL DATA BASE

STATION NPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46" E ALTITUDE OF BAROMETER

PERIOD 1971-2001

4.0 METERS

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE

FROM OBSERVATIONS 06H,12H,18H GMT

MONTH = 1 YEAR =Yy
I I I I I I I I I I I I
I BEAUFI N I NE I E I SE I 5 I SW I W I Nw I CALM I SuUMTI
I I I I I I I I I I I I
I 0 I I I I I I I I I 25.219 1 25.219 I
I I I I I I I I I I I I
I 1 I .226 I L2801 333 1 L3981 18 1 032 1 .108 1 .032 1 I 1.527 I
I I I I I I I I I I I I
I 2 I 3.484 1 11.894 1 3.194 1 2.151 I 731 1 1.075 I 1.2691 .936 1 I 24.734 I
I I I I I I I I I I I I
I 3 I 3.366 T 14.012 1 2.635 I 1.4201I L.914 T 1.161 I 1.247 I .516 I I 25.271 I
I I I I I I I I I I I I
I 4 I 1.409 I 6.162 I 2.398 I .882 1 L5051 L850 1 677 I L5911 I 13.474 I
I I I I I I I I I I I I
I 5 I .452 T 1.699 1 1.054 I 312 1 .559 1 L3981 .505 I L258 I I 5.237 I
I I I I I I I I I I I I
I 6 I 344 1 914 1 677 I 161 1 161 1 258 I 204 1 194 1 I 2.913 I
I I I I I I I I I I I I
I 7 I .032 1 L258 I 172 1 .065 I .065 I 172 1 L2471 .086 I I 1.097 I
I I I I I I I I I I I I
I & I 022 1 118 1 086 I 022 1 022 1 .108 1 .032 1 .086 I I .496 I
I I I I I I I I I I I I
I 9 I .000 1 .000 1 000 I .000 1 .000 1 .000 1 .000 1 .000 1 I L.000 I
I I I I I I I I I I I I
I 10 1 .000 1 .000 1 000 I .000 1 .000 1 .000 1 .032 1 .000 1 I .032 1
I I I I I I I I I I I I
I=11 I .000 1 .000 1 000 I .000 1 .000 1 .000 1 .000 1 .000 1 I L.000 I
I= I I I I I I I I I I I
I I I I I I I I I I I I
IsuM I 9.335 71 35.337 I 10.549 1 5.411 1 3.075 I 4.054 I 4.3211 .699 T 25.219 T 100.000 I
I I I I I I I I I I I I
HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
TINNNNNNNNNNNNNNN::
CLIMATOLOGICAL DATA BASE TDATCLIMT
BNNNNNNNNNNNNNNND
STATION NMPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46" E ALTITUDE OF BAROMETER 4.0 METERS
PERIOD 1971-2001
MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE
FROM OBSERVATIONS 06H,12H,18H GMT
MONTH = 2 YEAR =yy
I I I I I I I I I I I I
I BEAUFI N I NE I E I SE I 5 I SW I W I Nw I CALM I S5UMTI
I I I I I I I I I I I I
I 0 I I I I I I I I I23.213 1 23.213 1
I I I I I I I I I I I I
I 1 I .059 I 366 I 189 1 224 1 L0351 035 1 177 1 .024 I I 1.109 1
I I I I I I I I I I I I
I 2 I 2.512 I 9.470 I 3.255 I 1.828 I 1.356 I 1.734 1 3.173 I 1.368 I I 24.696 I
I I I I I I I I I I I I
I 3 I 3.102111.015 1 2.512 T 1.580 I 1.427 T 2.831 I 3.137 I 1.144 1 I 26.748 I
I I I I I I I I I I I I
I 4 I 1.639 1 5.272 1 2.146 1 1.486 I L9088 T 1.120 1 1.486 1 L8681 1 I 14.918 1
I I I I I I I I I I I I
I 5 I 472 T 1.851 I 1.050 I 495 1 413 I 401 I .566 I L307 I I 5.355 I
I I I I I I I I I I I I
I 6 I 177 I 73 I .436 I 271 I .224 T 271 I 318 I 177 I I 2.747 I
I I I I I I I I I I I I
I 7 I .024 I .224 1 130 1 224 I 18 T .024 I .094 1 0351 I LB73 I
I I I I I I I I I I I I
I 8 I L000 I L0351 L0351 118 1 035 I L0000 I L0391 024 I I 306 I
I I I I I I I I I I I I
I 9 I .000 I L0001 .000 I .035 1 000 I .000 I L0001 .000 I I .035 I
I I I I I I I I I I I I
I 10 I .000 I L0001 .000 I .000 1 000 I .000 I L0001 .000 I I L.000 I
I I I I I I I I I I I I
I=11 I .000 I L0001 .000 I .000 1 000 I .000 I L0001 .000 I I L.000 I
I-= I I I I I I I I I I I
I I I I I I I I I I I I
IsUM I 7.985 I 28.906 I 9.7533 I 6.261 I 4.516 I 6.416 I 9.010 I 2.940 I 23.213 T 100.000 I
I I I I I I I I I I I I




HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
TINNNNNNNNNNNNNNN::
TDATCLIMT
BNNNNNNNNNNNNNNND

CLIMATOLOGICAL DATA BASE

STATION MPEBEZA 643
LATITUDE 380 58 N LONGITUDE 200 46" E ALTITUDE OF BAROMETER

PERIOD 1971-2001

4.0 METERS

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE

FROM OBSERVATIONS 06H,12H,18H GMT

MONTH = 3 YEAR =yy
I-————— I-————— I I I I--—- 1 - 1 1 I N
I BEAUFI N I NE I E I SE I S I sW I W I NW I CAM I SUMI
—————— § R R, S I-—- 1 I- 1 1 T I
I 0 I I I I I I I I I 20.061 I 20.061 I
I-———— T T T I I-—- I i- I I T -
I 1 1 .0221I .140I .140I .108 I .065I .022 I .022 I .054 I I 73 01
I-————- T-———————— T T-——————— I I--—- I i- I I T -
I 2 I 2.5372 I 8,124 1 2.638 I 1.862 I 1.58B2 I 2.329 I 3.5401I 1.194 1 I 24,061 I
I-————- T-——————— T-——————— T-——————— I I-—- I i- I I I -
I 3 I 2.572 I 7.597 I 1.7001 1.367 I 1.66B I 5.585 I 7.554 I 1.453 I I 29.496 I
S I-———————— I-——————— T-——————— I f— I i- I I I -
I 4 I 1.098 I 3.680 I 1.862 I 1.334 T 1.442 I 2.658 I 4.304 I 1.302 I I 17.680 I
I-———— T-——————— T-—————— T-——————— I I-—- I i- I I I -1
I 5 I L2911 1.270 1 958 1 .560 I L334 1 L4841 1.044 T 420 1 I 5.361 1
I-———— I-——————— - T-——————— I I--—- I i- I I I -1
I 6 I .194 I 5177 1 .194 1 .172 1 .108 T .16l I .334 I .140 I I 1.820 I
I-————— - - T-——————— I I--—- I i- I I I -1
I 7 I 054 I .172 I 161 1 .086 I .022 I .0651I .118 1 .022 I T 700 I
I-————- I-——————- I-——————— I-——————— I I--—- I I- I I I -——-I
I & I .000I 032 1 08 I .086 I .000 I .000 I .000 I .00O I I 204 I
I-————- I-——————- I-——————— I---————— I I--—- 1 I- 1 1 I -——-1
I 9 I .000I .000I 00O I .022I .022I .000I .000I .00O I I 044 I
I-———— I-———————— I-—————— I-——————— I I--—- 1 - 1 1 I -1
I 10 I .000 I .000 I 00O I .000I .000I .000I .000I .000 I I 000 I
—————— I-——————-T-mmo———T-—————-I I--—- 1 - 1 1 I -1
I>11 I .000I .000 I 00O I .000I .000I .000I .000I .000 I I 000 I
1= I I I I I I I I I T I
I-———— T-——————— T T-——————— I I--—- I i- I I I -
IsSM I 6.803I21.532 I 7.759 I 5.597 I 5.243 I 11.504 I 16.916 I 4.585 I 20.061 I 100.000 I
I-————— I-——————— I———— T-——————— I I-—- I i- I I I R
HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNNNNNNNNNNNNNN:
CLIMATOLOGICAL DATA BASE IDATCLIMT

©NNNNNNNNNNNNNNND
STATION MPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46' E  ALTITUDE OF BAROMETER 4.0 METERS

PERIOD 1971-2001

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE
FROM OBSERVATIONS O6H,12H,18H GMT
MONTH = 4 YEAR =yy

I- I- --I 1 -—I-—- 1 I-- -1 I- B B I
I BEAUFI N I NE I E I SsE I s I sw I W I Nw I CALM I SUMI
i- I- -1 I R — I I-- -1 I- R S —— R I
I 0 1 I I I I I I I I 20.898 1 20.898 I
i- I- -1 I I — I I-- -1 I- R - T-———————- I
I 1 I 089 I 167 I 0Ba 1 .033 1 .022 I 067 I .144 T 111 1 I 722 I
i- I- -1 I ———I-—- I I-- -1 I- S —— T - I
I 2 I 1.878 1 5.910 I 2.422 T 1.455 1 1.055 I 2.611 I 3.122 I 1.178 I I 19.631 I
1- I- -1 I ———I-—- I I-- -1 I- B S —— T-———————- I
I 3 I 1.489 1 5.822 I 1.789 I 1.344 I 2.111 I 7.166 I 9.388 I 1.600 I I 30.709 I
I- I- -1 1 -—I--- 1 I-- -1 I- B I e I
I 4 I .B11 I 2.100 I 569 T 1.255 T 1.311 I 6.455 I 8.399 I 1.278 I I 22.198 I
i- I- -1 I ——I-—- I I-- -1 I- N —— T-— - I
I 5 I .211 1 .444 I 211 T .256 I .322 I 1.078 I 1.467 I 444 1 I 4.433 1
i- I- -1 I ——I-—- I I-- -1 I- B —— T - I
I 6 I L.089 I .089 1 000 I L067 I 167 I 178 T .344 1 144 1 I 078 I
i- I- -1 I ——I-—- I I-- -1 I- B S —— T I
I 7 1 .0331 .0331I 0221 .089 I .033I .033 I .0221I 022 1 I 287 I
1- I- -1 I ——I-—- I I-- -1 I- B S — T I
I 8§ I .000I .000I 000 I .022 I .022I .000I .00O I 000 I I .044 I
I- I- -1 1 ——I-—- 1 I-- -1 I- B, S —— T-—o———- I
I 9 I .000I .000I 000 I .000 I .000I .000 I .00O I 000 I I .000 I
I- I- -1 1 ——-I-—- 1 I-- -1 I- ——I-——————- R I
I 10 I .000 I .000 I 000 I .000 I .000I .000 I .00O I 000 I I .000 I
i- I- -1 I ———I-—- I I-- -1 I- R S —— T I
I =11 I L0000 1 L0000 1 000 1 L000 1 L0000 I L0000 T L0000 T 000 1 I L0000 I
1= I I I I I I I I I I I
I- I- - 1 ——-I-—- 1 I-- -1 I- B I-————————- I
I suM I 4.600 I 14.565 I 5.122 I 4.521 I 5.043 I 17.588 I 22.886 I 4.777 I 20.898 I 100.000 I
i- I- -1 I —I-—- I - -1 I- S - T-— - I




HELLENIC MATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNNNNNNNNNMMNNNN
ITDATCLIMTI
BNNNNNNNNNNNMNNND

CLIMATOLOGICAL DATA BASE

STATION MPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46' E ALTITUDE OF BAROMETER

PERIOD 1971-2001

4.0 METERS

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE

FROM OBSERVATIONS 06H,12H,18H GMT

MONTH = 5 YEAR =yy
I-——— I-—————— I-——————- I-- I- I -1 RO, - I-- I- I -1
I BEAUFI N I NE I E I SE I S I SW I W I N I CAM I SUMI
—————— I-—————-I-————————I-- I- 1 -1 RO, S I- 1 -1
I 0 1 1 I 1 1 1 1 I I20.223 1 20.223 I
I-———— I-——————- I-——————- I-- I- 1 -1 T I-- I- 1 I
I 1 I .1401 256 T .107 I .021 I 021 1 086 I .172 I .107 I 1 912 1
I-———— I-——————- I-——————- I-- I- 1 -1 O — I-- I- 1 -1
I 2 I 1.731 1 7.105I 2,128 I .559 I 1.139 I 3.021 I 3.956 I 1.129 I I 20.768 I
I-———— I-——————- I-——————- I-- I- 1 -1 O — I-- I- 1 -1
I 3 I 1.720 1 5.353 T 1.247 T .677 I 1.301 I 6.847 I 10.416 I 1.666 I I 29.227 1
I-——--- I-——m———- I-—---——- I-- I- 1 --1 e I-- I- 1 -1
I 4 1 559 T 1.279 T .451 T .451 I 1.301 I 7.858 I 10.771 I 1.096 I I 23.766 I
I------ I-——-—-—- I-----——- I-- I- 1 --1 B e I-- I- 1 -—-1
I 5 1 086 I 256 T .193 1 .140 I 226 T 1.408 T 1.892 I  .247 I I 4.450 I
I------ I--—---—- I-----——- I-- I- 1 --1 B I-- I- 1 -—-1
I 6 I 032 1 054 I .021 I .0321I 032 1 032 1 312 T .064 I 1 579 I
I------ I-——-—-—- I-----——- I-- I- I --1 B I-- I- I -—-1
I 7 1 000 I 000 I .000 I .000 I 000 I 000 I 021 I .054 I 1 75 1
I-————- I-——————- I-——————- I-- - I -1 D I-- - I ——I
I 8 1 000 I 000 I .000 I .000 I 000 I 000 I 000 I .000 I 1 000 I
I-——— I-——————- I-——————- I-- I- I -1 DR I-- I- I -
I 9 1 000 I 000 I .000 I .000 I 000 I 000 I 000 I .000 I 1 000 I
I-————- I-——————- I-——————- I-- I- 1 -1 DR I-- I- 1 -1
I 10 1 000 I 000 I .000 I .000 I 000 I 000 I 000 I .000 I 1 000 I
I-————- I-——————- I-——————- I-- I- 1 -1 DR I-- I- 1 -1
I:11 I 000 I 000 I .000 I .000 I 000 I 000 I 000 I .000 I 1 000 I
I-= I 1 I 1 1 I 1 I 1 1 1
I-——--- I-——---—- I-----——- I-- I- I --1 e I-- I- I -—-1
IsuM I 4.268 I 14.307 I 4.147 I 1.880 I 4.020 I 19.252 I 27.540 I 4.363 I 20.223 I 100.000 I
I-————- I-——————- I-——————- I-- - I -1 B S I-- Ii- I -1
HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNNNNNNNNNNNNNN:
CLIMATOLOGICAL DATA BASE IDATCLIMT
SNNNNNNNNNNNNNNNG
STATION NMPEBEZA 643
LATITUDE 380 58" N  LONGITUDE 200 46' E  ALTITUDE OF BAROMETER 4.0 METERS

L

PERICD 1971-2001

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE

FROM OBSERVATIONS 06H,12H,1BH GMT

MONTH = 6 YEAR =yy

I “I-——mm——— I-——————— I-——————— I-—-———- I- I I 1

BEAUFI N I NE I E I sSE I S I sWw I W I MW I CAM I
I I S, T —— I-——————— I-———————— I-——————- I- I I

0 I I 1 I I I 1 I I 16.162 T

I I B R — I-——————— I-———————— I i- I I I

1 I .0891I 178 I 056 I 000 I 03I .05 I .111 I 056 I I

I I “I--———--—— I-——————— I-—————— I-—--———- I- I I 1

2 I 2.011 1 6.666 1 1.367 I .267 I .578 I 2.344 I 3.600 I 1.455 T 1

I I B R —— I-——————— I-——————— I-———————- i- I I 1

3 I 1.344 1 4.422 1 755 1 233 1 767 I 7.832 1 12.310 T 1.789 I I

I I B - I-——————— I-———————— I—— - i- I I I

4 I 489 T 1.055 I 111 1 122 1 .500 T 9.621 I 14.943 I 1.367 I 1

I I I I-mmm———— I-—mm———— I-mmmmmm- I- I I 1

5 1 089 I 111 1 033 1 000 I 122 T 2.133 1 3.033 1 467 T 1

I I B R —— I-——————— I———————— IT——————- I- I I 1

6 I 022 1 000 I 000 I 000 I 000 T .289 1 .622 1 .256 I I

I I B I-——————— I-———————— I—— - i- I I I

71 000 I 000 I 000 I 000 I 000 I .000 I .067 I 067 I 1

I I I I-mmm———— I-—mm———— B I- I I 1

8 1 000 I 000 I 000 I 000 I 000 I .000 I .000 I .000 I 1

I I B I———————— I———————— IT—— - I- I I 1

9 1 000 I 000 I 000 I 000 I 000 I .000 I .000 I .000 I I

I I “I-———-——— I-——————— I-—————— I-—-————- I- I I I

10 1 000 I 000 I 000 I 000 I 000 I  .000 I .000 I .000 I 1

I I B R —— I-——————— I-——————— I-——————- I- I I 1

11 1 000 I 000 I 000 I 000 I 000 I .000 I .000 I .000 I 1

= I I I I I I I I I I
I I B R — I-——————— I-———————— S — i- I I

SUM I 4.044 I 12.432 I 2.322 I 622 I 2.000 I 22.275 I 34.686 I 5.457 I 16.162 I
I I “I-——————— I-——————— I-—————— I-——-———- - I I

—————————— I
SUMI
16.162 I




SECTION OF STATISTICAL CLIMATOLOGY
INNMNMNNNNNNNNNN
CLIMATOLOGICAL DATA BASE TDATCLIMT
BNNNNMNNNNNNNNNNG

STATION NMPEBEZA 643
LATITUDE 38Bo 58" N LONGITUDE 200 46' E ALTITUDE OF BAROMETER 4.0 METERS
PERIOD 1971-2001

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE
FROM OBSERVATIONS 06H,12H,18H GMT

MONTH = 7 YEAR =yy
1 1 --I-- 1 I----———- I-——————- I-------- 1 1 --1- 1 -1
I BEAUFI N I NE I E I SE I 5 I sw I W I NW I CALM I SUMI
I 1 --I-- 1 I-—————— I-——————— I-——————- 1 1 --I- 1 -1
I 0 1 1 1 1 I I 1 1 I17.651 I 17.651 I
I 1 --I-- 1 i i i 1 1 --1- 1 -1
I 11 118 T 366 T .000 I 000 I 000 I .054 I .204 1 .118 1 1 .860 I
I 1 --I-- 1 I----———- I-——————- I-------- 1 1 --I- 1 -1
I 2 I 1.580 1 6.741 I 1.161 I .247 I .376 I 3.258 T 2.742 I 1.021 I I 18.126 I
I 1 ——I-- 1 I-——————— I-——————— I-——————— 1 1 --I- 1 -1
I 3 I 1.043 1 4.817 I .699 I 161 I 516 T 8.859 I 10.784 I 1.043 I I 27.922 1
I 1 --I-- 1 I----———- R I-------- 1 1 --1- 1 -1
I 4 I 344 1 L7853 I L0865 I 054 1 .366 I 10.687 I 15.020 1 2.032 1 I 29.353 1
I 1 —-I-- 1 I-—————— I-——————— I-——————- 1 1 --I- 1 -1
I 5 I .108I .065I .0221 000 I 065 I 1.699 I 2.849 I  .430 I I 5.238 I
I 1 --I-- 1 I---m———- I-——————— I-—mmmm- 1 1 --1- 1 -1
I 6 I .000I .000I .000TI 000 I 000 I 161 I 419 1 .194 1 1 774 I
I 1 --I-- 1 I----———- I-——————- I-------- I 1 --I- 1 -1
I 7 I .000I .000I .000TI 000 I 000 I 022 1 032 1 022 1 1 076 I
I 1 —-I-- 1 I-—————— I-——————— I-——————— 1 1 --1- 1 -1
I 8 I .000I .000I .000TI 000 I 000 I 000 I 000 I 000 T 1 000 I
I 1 --I-- 1 I-----——- I-——-———- I-------- 1 1 --I- 1 -1
I 9 I L0001 L0001 000 I L0000 I L000 I 000 I L0001 000 1 I 000 I
I 1 —-I-- 1 I-——————— I-——————— I-——————— 1 1 --I- 1 -1
I 10 I .000I .000 I .000 I 000 I 000 I 000 I 000 I 000 T 1 .000 I
I 1 --I-- 1 I---m———- I-——————— I-—mmmm- 1 1 --1- 1 -1
I>11 I .000I .000I .000TI 000 I 000 I 000 I 000 I 000 T 1 .000 I
I-= 1 1 1 I I I I 1 1 1 1
I 1 ——I-- 1 I-——————— I-——————— I-——————- 1 1 --I- 1 -1
IsuM I 3.193 I 12.774 I 1.947 I  .462 I 1.323 I 24.740 I 32.050 I 4.860 I 17.651 I 100.000 I
I 1 --I-- 1 I---m———- I-—————— I-—mmmm- 1 1 --1- 1 -1
HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
TNNNNNNNNNNNNNNNG
CLIMATOLOGICAL DATA BASE ITDATCLIMT
ESNNNNMNNNNNNNNNND
STATION MPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46° E  ALTITUDE OF BAROMETER 4.0 METERS
PERIOD 1971-2001
MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE
FROM OBSERVATIONS 06H,12H,18H GMT
MONTH = 8 YEAR =yy
I---——- I-——————- I-—-———-- R I---————- I-——————- 1
I BEAUFI N I NE I E I SE I 5 1
I-————- I-——————- I-—————- I-——————- I-—————— I-—————— 1
I 0 I I I I I I
I-————- I I-——————- I-——————- I-—————— I-—————— I
I 1 1 1 258 1 258 1 065 I 022 T
I--———- 1 § I-——————- I-—————— I-——————- 1
I 2 I I 7.110 T 1.613 I 108 I 516 T
I-————- I I-——————- I-——————- I-—————— I-—————— I
I 3 I I 5.948 1 .968 I 204 1 538 I
I-————- 1 I-——————- I-——————- I-—————— I-——————- 1
I 4 I I 1.140 1 .247 I 108 I .376 I
I-————- I I-——————- I-——————- I-—————— I-—————— I
I 5 I I 032 1 054 I 000 I 054 I
I---—- 1 I-—————- I-—mm———- I---————- I--————- 1
I 6 I I .000I .000TI 000 I 000 I
I-————- I-——————- I-——————- I-——————- I-—————— I-—————— I
I 7 I 000 I  .000 I .000 I 000 I 000 I
I---——- I--—————- I-—-———-- I---————- I----—-—- I--—————- 1
I 8 I 000 I .000 I .000 I 000 I 000 I
I--————- I-—————— I-——————- I-——————- I--—————— I-—————— I
I 9 1 000 I .000 I .000 I 000 I 000 I
I----—- I--—-———- I-—--——-- I---————- I----—-—- I--—————- 1
I 10 I 000 I .000 I .000 I 000 I 000 I
I-————- I-—————— I-——————- I-——————- I--—————— I-—————— I
Is11 I 000 I .000 I .000 I 000 I 000 I
I-= 1 1 1 1 1 1
I-————- I-——————- I-——————- I-——————- I-—————— I-——————- 1
I SUM I 4.345 I 14.488 I 3.140 I 485 T 1.506 I
I-————- I-——————- I-—————- I-——————- I-—————— I-—————— I




HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNNNNNNNNNNNNNNG:
TDATCLIMT
BNNNNNNNNNNNNNNND

CLIMATOLOGICAL DATA BASE

STATION MPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46" E ALTITUDE OF BAROMETER

PERIOD 1971-2001

4.0 METERS

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE

FROM OBSERVATIONS 06H,12H,18H GMT

MONTH = 9 YEAR =yy
I I I I I I I I I I I I
I BEAUFI N I NE I E I SE I 5 I SW I W I N I CAM I S5UMI
I I I I I I I I I I I I
I 0 I I I I I I I I I17.057 I 7.057 I
I I I I I I I I I I I I
I 1 I 111 1 322 1 122 1 .000 1 000 1 067 I L067 I L0561 I 745 I
I I I I I I I I I I I I
I 2 I 2.667F I B.978 I 2.0361I 789 I 7001 2.989 I 4.011 1 767 I I 22.957 I
I I I I I I I I I I I I
I 3 I 1.867 I 6.644 I 1.433 I L8111 1.144 I 7.900 I 12.944 T 1.811 1 I 34.554 I
I I I I I I I I I I I I
I 4 I 556 I 1.400 I .489 1 .433 1 611 I 5.678 I 9.911 1 1.644 I I 20.722 I
I I I I I I I I I I I I
I 5 I 144 1 L3891 144 1 .056 1 144 1 .611 1 1.133 I L5331 I 3.154 I
I I I I I I I I I I I I
I 6 I 022 1 067 I 111 1 022 1 .033 1 .033 1 167 I L2001 I 655 I
I I I I I I I I I I I I
I 7 I .000 1 .000 1 L0001 .000 1 .000 1 .000 1 .056 I L0561 I 112 1
I I I I I I I I I I I I
I & I .000 1 .000 1 L0001 .000 1 022 1 022 1 .000 I L0001 I .044 I
I I I I I I I I I I I I
I 9 I .000 1 .000 1 L0001 .000 1 .000 1 .000 1 .000 I L0001 I L.000 I
I I I I I I I I I I I I
I 10 I .000 1 .000 1 L0001 .000 1 .000 1 .000 1 .000 I L0001 I L.000 I
I I I I I I I I I I I I
I=11 I .000 1 .000 1 L0001 .000 1 .000 1 .000 1 .000 I L0001 I L.000 I
I= I I I I I I I I I I I
I I I I I I I I I I I I
I suM I 5.367 I 17.800 I 4.355 I 2.111 1 2.654 I 17.300 I 28.289 I 5.067 I 17.057 I 100.000 I
I I I I I I I I I I I I
HELLENIC NATIONAL METEOROGICAL SERVICE

DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNNNNNNNNNNNNNNG:
CLIMATOLOGICAL DATA BASE IDATCLIMT

BSNNNNNNNNNNNNNNND
STATION MPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46" E ALTITUDE OF BAROMETER 4.0 METERS

PERIOD 1971-2001

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE

FROM OBSERVATIONS 06H,12H,18H GMT

MONTH =10 YEAR =Yy
I I I I I I I I I I I
I BEAUFI N I NE I E I SE I 5 I SW I W I N I CALM I 5UM
I I I I I I I I I I I
I 0 I I I I I I I I T 20.182 1 20.182
I I I I I I I I I I I
I 1 I 086 1 258 1 161 1 022 1 .054 1 022 1 .065 1 140 1 I . BO8
I I I I I I I I I I I
I 2 I 2.7101T B8.688T1 2.688 I 1.677 I 1.473 1T 3.333 I 6.000I 774 1 I 28.343
I I I I I I I I I I I
I 3 T 3.204 T 10.075 T 2.602 T L9031 1.817 1 4.462 T 6.731 1 .634 T I 31.428
I I I I I I I I I I I
I 4 I 914 T 3.903 1 1.548 1 1.108 1 914 T 2.269 1 2.570 I 957 1 I 14.183
I I I I I I I I I I I
I 5 I 3121 989 1 .558 1 L3761 247 1 376 I A72 1 .226 1 I 3.257
I I I I I I I I I I I
I 6 I 032 1 376 1 L3331 140 1 065 1 108 1 065 1 118 1 I 1.237
I I I I I I I I I I I
I 7 I 000 I 118 1 .08 I .032 1 065 1 .065 I 054 1 022 1 I .442
I I I I I I I I I I I
I 8 I 000 I .054 1 022 1 .000 1 000 1 000 I 000 1 000 1 I .076
I I I I I I I I I I I
I 9 I 000 I 022 1 022 1 .000 1 000 1 000 I 000 1 000 1 I . 044
I I I I I I I I I I I
I 10 1 L0000 I L0001 L0001 L0001 L0001 L0001 000 1 000 1 I . 000
I I I I I I I I I I I
I=11 1 L0000 I L0001 L0001 L0001 L0001 L0001 000 1 000 1 I . 000
I= I I I I I I I I I I
I I I I I I I I I I I
I sUM I 7.258 T 24,483 1 E£.021 1 4.258 1 4.635 I 10.635 I 15.657 I LB71 1 20.182 1 100.000
I I I I I I I I I I I

O H




HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNMNNNNNNNNNNNNG:
TDATCLIMT
BNNMNNNNNNNNNNNND

CLIMATOLOGICAL DATA BASE

STATION NMPEBEZA 643
LATITUDE 380 58" N LONGITUDE 200 46" E ALTITUDE OF BAROMETER

PERIOD 1971-2001

4.0 METERS

MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE

FROM OBSERVATIONS 06H,12H,18BH GMT

MONTH =11 YEAR =yy
1 1 1 1 1 1 1 1 I-——————-I-m——m - 1
I BEAUFI N I NE I E I sE I s I sw I W I NW I CALM I
I I I I I I I I I I--——--—- I
I 0 I I I I I I I I I 24.366 I
I I I I I I I I -1 I-mmmm e I
I 1 I .144 1 2331 .2001 .200 I 0221 .0221 .022I .0331I I
I I I I I I I I I I I
I 2 I 3.1651I11.273 I 4.032 I 2.188 I 1.433 I 1.544 I 2.488 I 1.833 I I
I I I I I I I I I I-—————— I
I 3 I 3.865111.928 I 2.166 I 1.866 I 1.788 I 1.899 I 2.221 I 1.455 I I
I I I I I I I I I I-—————— I
I 4 I .966 I 5.164 I 1.488 I .944 I 1.233 1 .988 I 1.144 I .533 I I
I I I I I I I I I I-—————— I
I 5 1 .2331 1.311 1 .666 I .2331I S89 I  .466 I 489 T  .211 T I
I 1 1 1 1 1 1 1 1 I-—————— 1
I 6 I .08 I .433 1 .122 I .2551 178 1 .289 I 267 I .122 I I
I 1 1 1 1 1 1 1 1 I-—————— 1
I 7 1 .0221 .122 1 .1111 089 I 167 I 167 I .178 I  .089 I 1
I I I I I I I I I I-—————— I
I 8 I .000I .033I .000TI 000 I 000 I .056 I 067 I .056 I 1
I I I I I I I I I I-—————— S I
I 9 I .000I .000I .000I 000 I 000 I .000 I 0221 .0221 1 044 T
I I I I I I I I I I-—————— S I
I 10 I .000 I .000 I .000 I 000 I 000 I .000 I 000 I .000 I 1 .000 T
I I I I I I I I I I-—————— S I
I>11 I .000I .000I .000 I .000 I 000 I .000 I 000 I .000 I 1 .000 T
I = I I I I I I I I I I I
I 1 1 1 1 1 1 1 PR R —— R —— 1
I sUM I 8.484 I 30.497 I 8.785 I 5.775 I 5.410 I 5.431 I 6.898 I 4.354 I 24.366 I 100.000 I
I I I I I I I I I I--——--—- I - I
HELLENIC NATIONAL METEOROGICAL SERVICE
DIRECTION OF CLIMATOLOGY
SECTION OF STATISTICAL CLIMATOLOGY
INNNNNNNNNNNNNNNG
CLIMATOLOGICAL DATA BASE ITDATCLIMTI
ENNNNNNNNNNNNNNND
STATION MPEBEZA 643
LATITUDE 380 58" N  LONGITUDE 200 46' E  ALTITUDE OF BAROMETER 4.0 METERS
PERIOD 1971-2001
MONTHLY FREQUENCY(PER CENT) OF WIND DIRECTION AND FORCES IN BEAUFORT SCALE
FROM OBSERVATIONS 06H,12H,18H GMT
MONTH =12 YEAR =yy
1 1 1 1 1 1 1 1 1 1 1 1
I BEAUFI N I N I E I sE I s I sw I W I NW I CAWM I SUMI
I I I I I I I 1 I I I I
I 0 I I I I I I 1 I I 22.658 I 22.658 I
I I I I I I I 1 I I I I
I 1 I .1941 .48 I .280I .140I .054 I .022 I .032 I .022I I 1.228 I
I I I I I I I 1 I I I I
I 2 I 3.206I13.427 I 3.593 1 2.152 I .882 I .958 1 .936 I .871 I I 26.025 I
I I I I I I I I I I I I
I 3 I 3.830I14.470I 2.259 I 1.054 I 1.076 I .914 I .914 I .592 I I 25.109 I
I I I I I I I 1 I I I I
I 4 I 1.506 I 6.487 I 2.119 I 1.248 I 1.474 I 1.216 I .656 I  .452 I I 15.158 I
I I I I I I I 1 I I I I
I 5 I .506I 2.1301 .81 I .280 I .366I .699 I .516I .312 I I 5.627 I
I I I I I I I 1 I I I I
I 6 I .3981I 1.097 I .516 I .194 I 172 T  .312 1 .344 I .118 I I 3151 I
I I I I I I I 1 I I I I
I 7 I .0541I .290I .1611I .0321I 065 T .108 I .118 T .032 I I .860 I
I I I I I I I 1 I I I I
I 8 I .000I .022I .022I .000I .022I .0321I .032I .02271I I 152 I
I I I I I I I 1 I I I I
I 9 I .000I .032I .000I .000I .000I .000I .000I .000TCI I 032 I
I I I I I I I 1 I I I I
I 10 I .000I .000I .000I .000I .000I .000I .000I .000CI I .000 I
I I I I I I I 1 I I I I
I>11 I .000I .000I .000I .000I .000I .000I .000I .000TC I .000 I
I= I I I I I I 1 I I I I
I I I I I I I 1 I I I I
IsuM I 9.694 I 38.439 I 9.768 I 5.100 I 4.111 I 4.261 I 3.548 I 2.421 I 22.658 I 100.000 I
I I I I I I I I I I I I




ETHZIA ANEMOAOTIKA ITOIXEIA M.L. NPEBEZAL, NMEPICAOX METPHEEQN 1971-2001

AlEUBUvVOT) AVEOU N NE E SE S SW W NW CLM suUMm
Beaufort 0
Beaufort 1 1,396 3,310 1,935 1.211 0.446 0,550 1,178 0,775 25,22 36,02
Beaufort 2 29,420 105,386 30,167 15,263 11,821 28,935 | 39,397 14,150 23,1 297,77
Beaufort 3 29,209 102,103 20,765 11,620 15,067 G4 459 88,510 16,177 20,06 367,97
Beaufort 4 10,775 38,427 13,513 9,425 10,941 58,521 84,294 13,866 20,90 260,66
Beaufort 5 2,936 10,349 5,762 2,708 3441 10,893 16,011 4,285 20,22 76,61
Beaufort 6 1,399 4,420 2,310 1.314 1,140 2178 3,740 1,845 16,16 3451
Beaufort 7 0,219 1,217 0,843 0,617 0,535 0,678 1,029 0,507 17,65 23,30
Beaufort 8 0,022 0,294 0,251 0.248 0,123 0.218 0,190 0,188 17,04 1857
Beaufort 9 0,000 0,252 0,022 0,057 0,022 0,000 0,022 0,022 17,06 17,45
Beaufort 10 0,000 0,000 0,000 0.000 0,000 0,000 0,032 0,000 20,18 20,21
Beaufort 11 0,000 0,000 0,000 0.000 0,000 0,000 0,000 0,000 24 37 2437
22,658
SuUM 6,28 22,15 6,30 3,54 3,63 13,87 19,53 4,32 20,39 100,01




MAPAPTHMA A2: ZTATIZTIKH EMETEPIrAZIA ANEMOAOTIKQN ZTOIXEION




Mapaperpol 8,047 B= 1,878
2,000 k= 15,000
TUOXETION R’= 0,9942 0,9951 R’= 0,989 R’= 0,9792

APPLICABLE

APPLICABLE

APPLICABLE

Statistical Analysis of Wind Data for the NW direction
Met. Station: PREVEZA
Total number of records: 33945
. Equival. .
wrascle | weanknors | MRS | Feeny o | mberor | TS| | | B | @

OBf 0,5 0,3 2,5493 865 0,3712 0,3712 0,6557 1,9380 3,9306
1Bf 2 1,0 0,0650 22 0,0095 0,3806 0,0669 0,0567 0,0583
2Bf 5 2,6 1,1790 400 0,1717 0,5523 3,0327 1,2937 0,1514
3Bf 8,5 4,4 1,3480 458 0,1963 0,7486 5,8945 1,8325 0,1456
4Bf 13,5 6,9 1,1560 392 0,1683 0,9169 8,0284 2,0044 1,9843
5Bf 19 9,8 0,3570 121 0,0520 0,9688 3,4895 0,7661 2,0389
6Bf 24,5 12,6 0,1540 52 0,0224 0,9913 1,9410 0,3939 1,8537
7Bf 30,5 15,7 0,0420 14 0,0061 0,9974 0,6590 0,1263 0,9071
8Bf 37 19,0 0,0160 5 0,0023 0,9997 0,3046 0,0559 0,5613
9Bf 44 22,6 0,0020 1 0,0003 1,0000 0,0453 0,0080 0,1065
10Bf 51,5 26,5 0,0000 0 0,0000 1,0000 0,0000 0,0000 0,0000
11Bf 59,5 30,6 0,0000 0 0,0000 1,0000 0,0000 0,0000 0,0000
Total 6,868 2331 1,0000 3,51 8,48 11,74
Best Fit o, = 3,4260
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Calculated Probability Distribution

FT-1 (Gumbel Distribution) Weibull Exponential FT-11
Wind Velocity (m/s) CDF PDF CDF PDF CDF PDF CDF
0,26 0,00301 0,01487 0,34362 0,10585 -0,09898 0,45300 6,8664E-02
1,03 0,04915 0,12582 0,42573 0,10630 0,20044 0,32958 1,8973E-01
2,57 0,44403 0,30630 0,58402 0,09683 0,57677 0,17445 0,51256
4,37 0,83877 0,12530 0,73979 0,07504 0,79851 0,08305 0,78152
6,95 0,98043 0,01646 0,88811 0,04116 0,93021 0,02877 0,93619
9,77 0,99822 0,00151 0,96508 0,01590 0,97826 0,00896 0,98268
12,60 0,99984 0,00014 0,99149 0,00462 0,99323 0,00279 0,99486
15,69 0,99999 0,00001 0,99862 0,00088 0,99810 0,00078 0,99849
19,03 1,00000 0,00000 0,99986 0,00010 0,99952 0,00020 0,99956
22,64 1,00000 0,00000 0,99999 0,00001 0,99989 0,00004 0,99987
26,49 1,00000 0,00000 1,00000 0,00000 0,99998 0,00001 0,99996
30,61 1,00000 0,00000 1,00000 0,00000 1,00000 0,00000 0,99999
Location parameter A -4,964
Scale Factor B 8,0470
Shape Factor C 2,000
Years of recordings 31
Total number of records. 2331
Probability of occurrence of an X return-period
event through Y years
Best Fit: Weibull
Return Period P( X<x) Wind Velocity |Design Wind Velocity| Return Period Duration Probability
(Years) (m/sec) (m/sec) (Years) (Years) (20)
1 0,986703 11,76 13,41 2 1 50,0
5 0,997341 14,63 16,68 5 5 67,2
10 0,998670 15,74 17,95 10 10 65,1
20 0,999335 16,80 19,15 25 25 64,0
50 0,999734 18,12 20,66 50 50 63,6
75 0,999823 18,69 21,30 75 50 48,9
100 0,999867 19,08 21,74 500 50 9,5
200 0,999934 19,99 22,79 1000 50 4,9
500 0,999973 21,15 24,11
1000 0,999987 22,00 25,08
Design Wind Velocity
Height of observ.: 4 (m)
Required height of wind 10 (m)
For 75 years return period: 18,69 (m/s)
Design Wind Velocity (m/sec): | 21,30 m/sec = 41,40 Knots
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Wind Velocity (m/s)
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MapdaueTpol B= 2,129 B= 2,937

C= 1,000 k= 15,000

TUOXETION R’= 0,9833 R’= 0,9915 R’= 0,985 R’= 0,9631
APPLICABLE NOT APPLICABLE (2) APPLICABLE

Statistical Analysis of Wind Data for the W direction
Met. Station: PREVEZA
Total number of records: 33945
. Equival. -
wrassale | veanioors | WeSesed | memensiol | numberor | TSl | OE L | e | @
OBf 0,5 0,3 2,5493 865 0,1154 0,1154 0,6557 -0,1276 2,5262
1Bf 2 1,0 0,0980 33 0,0044 0,1199 0,1008 -0,0015 0,0677
2Bf 5 2,6 3,2830 1114 0,1487 0,2685 8,4446 0,1798 0,8302
3Bf 8,5 4,4 7,3760 2504 0,3340 0,6025 32,2536 1,0053 0,1057
4Bf 13,5 6,9 7,0250 2385 0,3181 0,9206 48,7886 1,7757 1,2847
5Bf 19 9,8 1,3340 453 0,0604 0,9810 13,0391 0,5081 1,4145
6Bf 24,5 12,6 0,3120 106 0,0141 0,9952 3,9324 0,1588 0,8308
7Bf 30,5 15,7 0,0860 29 0,0039 0,9990 1,3494 0,0558 0,4505
8Bf 37 19,0 0,0160 5 0,0007 0,9998 0,3046 0,0128 0,1440
9Bf 44 22,6 0,0020 1 0,0001 0,9999 0,0453 0,0019 0,0284
10Bf 51,5 26,5 0,0030 1 0,0001 1,0000 0,0795 0,0034 0,0631
11Bf 59,5 30,6 0,0000 0 0,0000 1,0000 0,0000 0,0000 0,0000
Total 22,084 7496 1,0000 4,94 3,57 7,75
Best Fit o, = 2,7831
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Calculated Probability Distribution

FT-1 (Gumbel Distribution) Weibull Exponential FT-11
Wind Velocity (m/s) CDF PDF CDF PDF CDF PDF CDF
0,26 0,09294 0,10089 -0,68086 0,78947 -0,84827 0,92488 9,1703E-05
1,03 0,18827 0,14365 -0,16984 0,54945 -0,25622 0,62862 8,8716E-03
2,57 0,43825 0,16519 0,43335 0,26615 0,41968 0,29039 0,26474
4,37 0,69603 0,11524 0,75676 0,11425 0,76430 0,11795 0,70997
6,95 0,89415 0,04571 0,92733 0,03413 0,93493 0,03256 0,94200
9,77 0,96976 0,01361 0,98076 0,00904 0,98421 0,00790 0,98927
12,60 0,99161 0,00382 0,99491 0,00239 0,99617 0,00192 0,99768
15,69 0,99794 0,00094 0,99880 0,00056 0,99918 0,00041 0,99949
19,03 0,99955 0,00020 0,99975 0,00012 0,99985 0,00008 0,99988
22,64 0,99991 0,00004 0,99995 0,00002 0,99997 0,00001 0,99997
26,49 0,99999 0,00001 0,99999 0,00000 1,00000 0,00000 0,99999
30,61 1,00000 0,00000 1,00000 0,00000 1,00000 0,00000 1,00000
Location parameter A 1,363
Scale Factor B 2,1291
Shape Factor C 1,000
Years of recordings 31
Total number of records. 7496
Probability of occurrence of an X return-period
event through Y years
Best Fit: Weibull
Return Period P( X<x) Wind Velocity |Design Wind Velocity| Return Period Duration Probability
(Years) (m/sec) (m/sec) (Years) (Years) (20)
1 0,995865 13,05 14,87 2 1 50,0
5 0,999173 16,47 18,78 5 5 67,2
10 0,999586 17,95 20,46 10 10 65,1
20 0,999793 19,43 22,14 25 25 64,0
50 0,999917 21,38 24,37 50 50 63,6
75 0,999945 22,24 25,35 75 50 48,9
100 0,999959 22,85 26,05 500 50 9,5
200 0,999979 24,33 27,73 1000 50 4,9
500 0,999992 26,28 29,95
1000 0,999996 27,76 31,64
Design Wind Velocity
Height of observ.: 4 (m)
Required height of wind 10 (m)
For 75 years return period: 22,24 (m/s)
Design Wind Velocity (m/sec): 25,35 m/sec = 49,28 Knots
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MAPAPTHMA B: YINOAOTIZMOI KYMATIKOY KAIMATOZ




MAPAPTHMA B1: KYMATIZMOI ME NEPIOAO EMANA®OPAZ, Tr = 75¢€tn




MAPAPTHMA B1.1.: KYMATIZMOZ AYTIKHZ AIEYOYNZHZ NMPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: W, Tr = 75 years

Wind G T Wave Analysis - Treqular Wave Transh =

? Factua™ 310 km AZIMUTH: 275

Climate Conditions - Spectrum Parameters
Wind Parameters:

Bf - * Beaufort Scale
Up= 26,75 misec * Wind Velocity at 10m ? U= 52 knots
Cp= 0,0020 m/sec
U« = 1,2072 m/sec
Duration limited Fetch Growth Equation
? t (hrs) = 12 hours Ift>t,, Fetch Limted DURATION LIMITED
tu= 15,78 hours Ift <ty Duration Limited
Feq= 161,60 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
Fully
H¢ = 6,40 m Hmo= 6,40 Hsmax= 31,42 sec developed
wave
T, = 9,50 sec To= 9,50 Tomax= 29,51 sec conditions
T = 9,03 0.95Tp
T, aosorTHsy00s® 10,81  sec | 11,38[=Tp | ) 0,035046013
Selection of wave period of the energy spectrum | 2,00 [ 8,5
Lo = 182,58 m
C,= 20,22 misec
Cypo = 10,11 m/sec
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Wave Generation Propagation Analysis
Direction of wave propagation: W, Tr = 75 years

Deepwater Wave Characteristics:

Hg = 6,40 m * Hmo = Hyj3 at deep waters (CEM 2006)

Ts = 10,81 sec * Ty =0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)
Lo = 182,58 m

tu= 12,00 hrs * Full Spectrum Development Time

Co= 16,88 m/sec * Wave celerity

Copo = 8,44 m/sec * Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 35 © * Mean Seabed Slope tan@ = 0,0001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,8 m
Wave Shoaling and Refraction
Depth Increased T d/L L Cg Ks 0 K, H,' H, Hnax
Depth
(m) (m) (sec) (m) (m/sec) (°) (m) (m)
40 40,8 10,81 0,2446 166,80 9,89 0,9240 31,60 0,9807 6,28 5,80 10,44
35 35,8 10,81 0,2218 161,41 10,03 0,9172 30,47 0,9749 6,24 5,72 10,29
30 30,8 10,81 0,1983 155,32 10,12 0,9133 29,20 0,9687 6,20 5,66 10,19
25 25,8 10,81 0,1758 146,76 10,10 0,9144 27,45 0,9608 6,15 5,62 10,12
20 20,8 10,81 0,1522 136,66 9,89 0,9239 25,42 0,9524 6,09 5,61 10,06
10 10,8 10,81 0,1033 104,55 8,51 0,9958 19,17 0,9313 5,96 5,48 7,94
7,5 8,3 10,81 0,0888 93,44 7,78 1,0417 17,07 0,9257 5,92 4,93 6,36
7 7,8 10,81 0,0855 91,20 7,59 1,0548 16,65 0,9247 5,92 4,67 6,05
6 6,8 10,81 0,0798 85,17 7,24 1,0800 15,52 0,9220 5,90 4,15 5,42
5 5,8 10,81 0,0726 79,89 6,75 1,1181 14,53 0,9199 5,89 3,63 4,78
4,5 5,3 10,81 0,0701 75,64 6,57 1,1332 13,75 0,9183 5,88 3,36 4.47
4 4,8 10,81 0,0661 72,58 6,28 1,1590 13,18 0,9172 5,87 3,10 4,15
3,75 4,55 10,81 0,0634 71,77 6,08 1,1787 13,03 0,9170 5,87 2,97 3,99
3 3,8 10,81 0,0576 65,94 5,62 1,2258 11,95 0,9150 5,86 2,58 3,52
2,75 3,55 10,81 0,0561 63,27 5,49 1,2396 11,46 0,9142 5,85 2,45 3,36
2 2,8 10,81 0,0496 56,41 4,94 1,3068 10,21 0,9123 5,84 2,06 2,89
1,5 2,3 10,81 0,0443 51,97 4,46 1,3752 9,40 0,9112 5,83 1,80 2,57

2 from 2



MAPAPTHMA B1.2.: KYMATIZMOZ AYTIKHZ - BOPEIOAYTIKHZ

AIEYOYNZHZ NMPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: WNW, Tr=75years

Win

?

nerated Wave Analysis - Iregular Wave Transformation

Factua|= 370 km AZIMUTH: 287,5 °

Climate Conditions - Spectrum Parameters
Wind Parameters:

Bf - * Beaufort Scale
U= 25,72 misec *Wind Velocity at 10m ? Uy = 50 knots
Cp= 0,0020 m/sec
U= 1,1504 m/sec
Duration limited Fetch Growth Equation
t (hrs) = 12 hours Ift>t,, Fetch Limted DURATION LIMITED
tu= 18,01 hours Ift<ty, Duration Limited
Feq= 157,76 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
H, = 6,03 m Hino= 6,03 Hsmax= 28,53 sec Fully
developed
wave
T, = 9,28 sec Tp= 9,28 Tomax= 28,12 sec conditions
T, = 8,81 0.95Tp
Ts (assarTHsy0.95= 10,49  sec | 11 ,05|=TP |
Selection of wave period of the energy spectrum | 2,00 | 8,5
Lo = 171,92 m
C.= 19,50 m/sec
Cepo= 9,75 m/sec
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Wave Generation Propagation Analysis

Direction of wave propagation: WNW, Tr=75years

Deepwater Wave Characteristics:

S

- I
1]

s
o=

‘2 o
I

X,U

c

o=
Cpo=

6,03
10,49
171,92
12,00
16,38
8,19

m

sec

m

hrs
m/sec
m/sec

* Hmo = Hyj3 at deep waters (CEM 2006)
*Ts=0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)

* Full Spectrum Development Time

* Wave celerity

* Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 22 © * Mean Seabed Slope tan@ = 0,0001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,8 m
Wave Shoaling and Refraction
Depth Increased T d/L L Cg Ks 0 K, H,' H, H nax
Depth
(m) (m) (sec) (m) (m/sec) (°) (m) (m)
40 40,8 10,49 0,2566 159,00 9,51 0,9282 20,27 0,9942 5,99 5,56 10,01
35 35,8 10,49 0,2319 154,38 9,68 0,9200 19,66 0,9922 5,98 5,50 9,90
30 30,8 10,49 0,2075 148,43 9,80 0,9143 18,87 0,9899 5,96 5,45 9,82
25 25,8 10,49 0,1833 140,75 9,82 0,9133 17,86 0,9870 5,95 5,43 9,78
20 20,8 10,49 0,1581 131,56 9,67 0,9205 16,66 0,9838 5,93 5,45 9,78
10 10,8 10,49 0,1063 101,60 8,39 0,9882 12,79 0,9751 5,87 5,40 7,91
7,5 8,3 10,49 0,0921 90,17 7,72 1,0300 11,33 0,9724 5,86 4,91 6,33
7 7,8 10,49 0,0888 87,81 7,55 1,0417 11,03 0,9719 5,86 4,65 6,02
6 6,8 10,49 0,0822 82,78 7,16 1,0693 10,39 0,9709 5,85 4,13 5,38
5 5,8 10,49 0,0751 77,26 6,72 1,1042 9,69 0,9698 5,84 3,61 4,75
4,5 5,3 10,49 0,0714 74,28 6,47 1,1254 9,31 0,9693 5,84 3,35 4,44
4 4.8 10,49 0,0675 71,14 6,20 1,1499 8,92 0,9688 5,84 3,09 4,12
3,75 4,55 10,49 0,0661 68,80 6,10 1,1590 8,62 0,9684 5,83 2,96 3,96
3,5 4.3 10,49 0,0648 66,38 6,00 1,1685 8,32 0,9680 5,83 2,83 3,81
3 3,8 10,49 0,0606 62,74 5,68 1,2008 7,86 0,9675 5,83 2,57 3,49
2 2,8 10,49 0,0513 54,56 4,94 1,2879 6,83 0,9663 5,82 2,05 2,86
1,50 2,3 10,49 0,0461 49,87 4,49 1,3500 6,24 0,9658 5,82 1,79 2,55
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MAPAPTHMA B1.3.: KYMATIZMOZ BOPEIOAYTIKHZ AIEYOYNZHZ MPOQOHZHZ




Wave Generation Propagation Analysis

Direction of wave propagation: NW, Tr=75yrs

Wind G  Wave Analysis - Treqular Wave Transt =

?

I:actuaI: 65 km
Climate Conditions - Spectrum Parameters
Wind Parameters:
Bf - * Beaufort Scale
Up= 2418 misec * Wind Velocity at 10m ? Uso 47 knots
Cp= 0,0019 m/sec
U« = 1,0667 m/sec
Duration limited Fetch Growth Equation
t (hrs) = 6 hours Ift>t,, Fetch Limted FETCH LIMITED
teu= 5,73 hours Ift <ty Duration Limited
Feq=Factual= 65,00 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
Fully
Hg = 359 m Himo= 3,59 Hsmax= 24,53 sec developed
wave
T = 6,73 sec p— 6,73 Tomax= 26,07 sec conditions
T, = 6,40 0.95Tp
Ts (a5sarT(Hs)0.05 8,10 sec | 8,52|=Tp |
Selection of wave period of the energy spectrum | 1,00 |
Lo = 63,87 m
C,= 9,99 m/sec
Cypo = 4,99 m/sec
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Wave Generation Propagation Analysis
Direction of wave propagation: NW, Tr=75yrs

Deepwater Wave Characteristics:

H, =

l:x,u =
C.=
Cepo=

2,15
6,40
63,87
6,00
9,99
4,99

m
sec

m

hrs
m/sec
m/sec

* Hpno = Hyj3 at deep waters (CEM 2006)
* Ty =0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)

* Full Spectrum Development Time
* Wave celerity
* Wave Group Celerity

Wave Transformation

Wave Propagation Angle
a= 40 ° * Mean Seabed Slope tan@ = 0,001 * Angle of Wave Approach

Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,8 m

Wave Shoaling and Refraction

Increased
Depth Depth T d/L L Cg Ks 0 Kr Ho' H, Hnax

(m) (m) (sec) (m) (m/sec) ) (m) (m)
40,0 40,8 6,40 0,6305 64,71 5,02 0,9975 40,64 1,0047 2,16 2,16 3,88
35,0 35,8 6,40 0,5610 63,81 5,05 0,9948 39,96 0,9997 2,15 2,14 3,85
30,0 30,8 6,40 0,4842 63,61 511 0,9887 39,81 0,9986 2,15 2,12 3,82
25,0 25,8 6,40 0,4078 63,27 5,23 0,9766 39,55 0,9967 2,14 2,09 3,77
20,0 20,8 6,40 0,3349 62,11 5,45 0,9569 38,69 0,9906 2,13 2,04 3,67
15,0 15,8 6,40 0,2653 59,56 5,76 0,9314 36,82 0,9783 2,10 1,96 3,53
10,0 10,8 6,40 0,1992 54,22 5,99 0,9133 33,07 0,9561 2,06 1,88 3,38
9,0 9,8 6,40 0,1858 52,74 5,99 0,9131 32,06 0,9507 2,05 1,87 3,36
7,0 7,8 6,40 0,1598 48,81 5,90 0,9197 29,42 0,9378 2,02 1,86 3,33
5,0 5,8 6,40 0,1322 43,87 5,62 0,9422 26,20 0,9240 1,99 1,83 3,28
4,5 5,3 6,40 0,1251 42,37 5,51 0,9518 25,24 0,9203 1,98 1,82 3,27
4,0 4,8 6,40 0,1186 40,47 5,39 0,9624 24,04 0,9158 1,97 1,81 3,25
3,5 4,3 6,40 0,1111 38,70 5,23 0,9772 22,92 0,9120 1,96 1,81 3,10
3,0 3,8 6,40 0,1033 36,79 5,04 0,9958 21,73 0,9081 1,95 1,80 2,79
2,5 3,3 6,40 0,0952 34,66 4,80 1,0194 20,42 0,9041 1,95 1,79 2,47
2,0 2,8 6,40 0,0866 32,32 4,53 1,0503 18,98 0,9001 1,94 1,67 2,15
1,5 2,3 6,40 0,0787 29,24 4,24 1,0857 17,11 0,8953 1,93 1,41 1,83
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MAPAPTHMA B2: KYMATIZMOI ME NEPIOAO EMANA®OPAZ, Tr = 20€tn




MAPAPTHMA B2.1.: KYMATIZMOZ AYTIKHZ AIEYOYNZHZ NMPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: W, Tr=20yrs

Wind Generated Wave Analysis - Iregular Wave Transformation

? Factua™= 310 km
Climate Conditions - Spectrum Parameters
Wind Parameters:
Bf - * Beaufort Scale

Uy = 2214 m/sec * Wind Velocity at 10m ? Up= 43,042 knots
Cp= 0,0019 m/sec
Us= 0,9588 m/sec

Duration limited Fetch Growth Equation

? t (hrs) = 12 hours Ift>t,, Fetch Limted DURATION LIMITED

tu= 16,83 hours Ift<ty, Duration Limited
Feq= 144,02 km Equivalent Fetch

Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)

Fully
H, = 480 m Hio= 4,80 Hsmax= 19,82 sec developed
wave

T,= 8,47 sec b= 8,47 Tomax= 23,44 sec conditions
T, = 8,05 0.95Tp

Ts (a5sarT(Hs) 095 9,36 sec | 9,86|=Tp |

Selection of wave period of the energy spectrum | 2,00 |
Lo = 136,91 m
C,= 17,01 m/sec
Cypo = 8,51 mlsec
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Wave Generation Propagation Analysis

Direction of wave propagation: W, Tr=20yrs

Deepwater Wave Characteristics:

S

- I
1]

s
o=

‘2

X,U

C

o=
Copo =

4,80
9,36
136,91
12,00
14,62
7,31

m
sec

m

hrs
m/sec
m/sec

* Hmo = Hyj3 at deep waters (CEM 2006)

* Ty =0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)

* Full Spectrum Development Time

* Wave celerity

* Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 35 © * Mean Seabed Slope tand = 0,001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,6 m
Wave Shoaling and Refraction
Depth Increased T d/L L Cg Ks 0 K, H,' H, Hnax
Depth
(m) (m) (sec) (m) (m/sec) (°) (m) (m)
40 40,6 9,36 0,3085 131,60 8,14 0,9476 33,46 0,9909 4,75 4,51 8,11
35 35,6 9,36 0,2766 128,71 8,35 0,9356 32,63 0,9862 4,73 4,43 7,97
30 30,6 9,36 0,2446 125,10 8,56 0,9240 31,61 0,9807 4,71 4,35 7,83
25 25,6 9,36 0,2134 119,96 8,72 0,9154 30,17 0,9734 4,67 4,28 7,70
20 20,6 9,36 0,1833 112,38 8,76 0,9133 28,09 0,9636 4,62 4,22 7,60
10 10,6 9,36 0,1205 87,97 7,95 0,9592 21,63 0,9387 4,50 4,14 7,43
7,5 8,1 9,36 0,1033 78,41 7,37 0,9958 19,18 0,9313 4,47 4,11 5,98
7 7,6 9,36 0,0993 76,54 7,21 1,0069 18,70 0,9300 4,46 4,10 5,66
6 6,6 9,36 0,0921 71,70 6,89 1,0300 17,48 0,9267 4,45 3,90 5,02
5 5,6 9,36 0,0833 67,23 6,45 1,0643 16,36 0,9240 4,43 3,38 4,39
4,5 51 9,36 0,0798 63,88 6,27 1,0800 15,52 0,9220 4,42 3,12 4,07
4 4,6 9,36 0,0751 61,28 6,00 1,1042 14,88 0,9206 4,42 2,86 3,76
3,5 4.1 9,36 0,0701 58,51 5,69 1,1332 14,19 0,9192 4,41 2,60 3,44
3 3,6 9,36 0,0661 54,44 5,44 1,1590 13,18 0,9172 4,40 2,34 3,12
2,75 3,35 9,36 0,0634 52,84 5,26 1,1787 12,79 0,9165 4,40 2,20 2,96
2 2,6 9,36 0,0546 47,66 4,64 1,2545 11,52 0,9143 4,39 1,81 2,49
1,50 2,1 9,36 0,0496 42,30 4,28 1,3068 10,21 0,9123 4,38 1,55 2,17
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MAPAPTHMA B2.2.: KYMATIZMOZ AYTIKHZ - BOPEIOAYTIKHZ

AIEYOYNZHZ NMPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: WNW, Tr=20years
Wind G ted W Analysis - I ar W. T 7 7
? Factual™ 370 km AZIMUTH: 2875 ©

Climate Conditions - Spectrum Parameters
Wind Parameters:

Bf - * Beaufort Scale
Uy = 21,09 m/sec * Wind Velocity at 10m ? U= 41 knots
Cp= 0,0018 m/sec
Us= 0,9043 m/sec
Duration limited Fetch Growth Equation
? t (hrs) = 12 hours Ift>t,, Fetch Limted DURATION LIMITED
tu= 19,26 hours Ift <t Duration Limited
Feq= 139,87 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
Fully
Hg = 446 m Hmo= 4,46 Hemax= 17,63 sec developed
wave
T, = 8,23 sec T,= 8,23 Tomax= 22,11 sec conditions
Ts = 7,82 0.95Tp
Ts (assarTHsy0.95° 9,03 sec | 9,50|=Tp |
Selection of wave period of the energy spectrum | 2,00 |
Lo= 127,25 m
C.,= 16,28 m/sec
Cepo= 8,14 misec
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Wave Generation Propagation Analysis
Direction of wave propagation: WNW, Tr=20years

Deepwater Wave Characteristics:

Hg = 4,46 m * Hmo = Hyj3 at deep waters (CEM 2006)

Ts = 9,03 sec *Ts=0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)
Lo = 127,25 m

tu= 12,00 hrs * Full Spectrum Development Time

C.= 14,10 m/sec * Wave celerity

Cpo= 7,05 m/sec * Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 22 © * Mean Seabed Slope tan@ = 0,0001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,6 m
Wave Shoaling and Refraction

Depth Increased T d/L L Cg Ks 0 K, H,' H, H nax
Depth
(m) (m) (sec) (m) (m/sec) (°) (m) (m)
40 40,6 9,03 0,3294 123,25 7,73 0,9550 21,27 0,9975 4,45 4,25 7,65
35 35,6 9,03 0,2933 121,38 7,94 0,9420 20,94 0,9964 4,44 4,19 7,53
30 30,6 9,03 0,2592 118,06 8,16 0,9291 20,34 0,9944 4,43 4,12 7,42
25 25,6 9,03 0,2260 113,27 8,36 0,9183 19,48 0,9917 4,42 4,06 7,31
20 20,6 9,03 0,1925 107,01 8,45 0,9130 18,36 0,9884 4,41 4,02 7,24
10 10,6 9,03 0,1259 84,19 7,80 0,9507 14,35 0,9783 4,36 4,01 7,20
7,5 8,1 9,03 0,1073 75,49 7,25 0,9858 12,84 0,9752 4,35 4,00 5,92
7 7,6 9,03 0,1033 73,57 7,11 0,9958 12,51 0,9745 4,35 4,00 5,61
6 6,6 9,03 0,0952 69,33 6,78 1,0194 11,78 0,9732 4,34 3,87 4,97
5 5,6 9,03 0,0877 63,82 6,44 1,0459 10,83 0,9716 4,33 3,35 4,34
4,5 5,1 9,03 0,0833 61,23 6,22 1,0643 10,38 0,9709 4,33 3,09 4,03
4 4,6 9,03 0,0787 58,47 5,98 1,0857 9,91 0,9702 4,33 2,83 3,71
3,75 4,35 9,03 0,0763 57,01 5,85 1,0977 9,66 0,9698 4,32 2,70 3,55
3,5 4,1 9,03 0,0739 55,52 5,71 1,1110 9,41 0,9694 4,32 2,57 3,40
3 3,6 9,03 0,0688 52,34 5,41 1,1413 8,86 0,9687 4,32 2,31 3,08
2 2,6 9,03 0,0576 45,12 4,69 1,2258 7,63 0,9672 4,31 1,79 2,45
1,50 2,1 9,03 0,0513 40,92 4,25 1,2879 6,92 0,9664 4,31 1,53 2,13
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MAPAPTHMA B2.3.: KYMATIZMOZ BOPEIOAYTIKHZ AIEYOYNZHZ MPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: NW, Tr=20yrs

Wind G  Wave Analysis - Treqular Wave Transt =

?

I:actuaI: 65 km

Climate Conditions - Spectrum Parameters
Wind Parameters:

Bf - * Beaufort Scale
Up= 19,55 misec * Wind Velocity at 10m ? U= 38 knots
Cp= 0,0018 m/sec
U« = 0,8257 m/sec
Duration limited Fetch Growth Equation
t (hrs) = 6,2 hours Ift>t,, Fetch Limted FETCH LIMITED
tu= 6,16 hours Ift <t Duration Limited
Feq=Factual= 65,00 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
Full
Hg = 278 m Himo= 2,78 Hsmax= 14,70 sec develosr/)ed
wave
T = 6,18 sec p— 6,18 Tomax= 20,18 sec conditions
T = 5,87 0.95Tp
Ts (4.55QRT(Hs)*0.95= 7,12 sec | 7,50|=Tp |
Selection of wave period of the energy spectrum | 1,00 |
Lo = 53,85 m
C,= 9,177 m/sec
Cypo = 4,58 m/sec
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Wave Generation Propagation Analysis

Direction of wave propagation: NW, Tr=20yrs

Deepwater Wave Characteristics:

H, =
Ts =
Lo =

X,u
C.=
Cepo=

~—

1,67
5,87

53,85

6,20
9,17
4,58

m
sec

m

hrs
m/sec
m/sec

* Hyo = Hyj3 at deep waters (CEM 2006)

*Ts=0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)

* Full Spectrum Development Time

* Wave celerity
* Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 40 ° * Mean Seabed Slope tan® = 0,001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,6 m
Wave Shoaling and Refraction
Depth Increased Depth T d/L L Cg Ks (] Kr Ho' Hg ke
(m) (m) (sec) (m) (m/sec) ) (m) (m)
40 40,6 5,87 0,7501 54,13 4,59 0,9993 40,25 1,0018 1,67 1,67 3,00
35 35,6 5,87 0,6603 53,91 4,60 0,9982 40,06 1,0004 1,67 1,66 2,99
30 30,6 5,87 0,5689 53,79 4,63 0,9952 39,95 0,9996 1,66 1,66 2,98
25 25,6 5,87 0,4774 53,62 4,70 0,9879 39,80 0,9985 1,66 1,64 2,96
20 20,6 5,87 0,3879 53,11 4,85 0,9721 39,34 0,9952 1,66 1,61 2,90
15 15,6 5,87 0,3022 51,62 5,13 0,9453 38,04 0,9862 1,64 1,55 2,80
10 10,6 5,87 0,2218 47,79 5,45 0,9172 34,78 0,9658 1,61 1,48 2,65
9 9,6 5,87 0,2066 46,47 5,49 0,9142 33,69 0,9595 1,60 1,46 2,63
7 7,6 5,87 0,1758 43,23 5,48 0,9144 31,07 0,9457 1,58 1,44 2,59
5 5,6 5,87 0,1436 39,00 5,30 0,9304 27,74 0,9303 1,55 1,43 2,56
4,5 5,1 5,87 0,1357 37,58 5,21 0,9381 26,66 0,9258 1,54 1,42 2,54
4 4,6 5,87 0,1277 36,02 5,10 0,9481 25,47 0,9211 1,53 1,41 2,53
3,5 4.1 5,87 0,1195 34,31 4,97 0,9609 24,18 0,9164 1,53 1,40 2,52
3 3,6 5,87 0,1101 32,70 4,78 0,9794 22,97 0,9122 1,52 1,40 2,51
2,5 3,1 5,87 0,1013 30,60 4,57 1,0012 21,43 0,9071 1,51 1,39 2,27
2 2,6 5,87 0,0921 28,25 4,32 1,0300 19,70 0,9020 1,50 1,38 1,95
1,5 21 5,87 0,0810 25,93 3,97 1,0746 18,03 0,8975 1,49 1,26 1,63
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MAPAPTHMA B3: KYMATIZMOI ME MNEPIOAO EMANA®OPAZ, Tr = 10€tn




MAPAPTHMA B3.1.: KYMATIZMOZ AYTIKHZ AIEYOYNZHZ NMPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: W, Tr=10yrs

Wind Generated Wave Analysis - Ireqular Wave Transformation

? Factual= 310 km

Climate Conditions - Spectrum Parameters
Wind Parameters:

Bf - * Beaufort Scale
Uy = 20,46 m/sec * Wind Velocity at 10m ? Up= 39,77 knots
Cp= 0,0018 m/sec
Us= 0,8719 m/sec
Duration limited Fetch Growth Equation
? t (hrs) = 11 hours Ift>t,, Fetch Limted DURATION LIMITED
= 17,29 hours Ift<ty, Duration Limited
Feq= 120,53 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
Fully
H, = 399 m Himo= 3,99 Hemax= 16,39 sec developed
wave
T, = 7,73  sec Tp= 7,73 Tomax= 21,31 sec conditions
Ts = 7,35 0.95Tp
Ts (assarTHsy095® 8,54  sec | 8,99|=Tp |
Selection of wave period of the energy spectrum | 2,00 |
Lo = 113,89 m
C.,= 15,50 mi/sec
Cepo= 7,75 misec
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Wave Generation Propagation Analysis

Direction of wave propagation: W, Tr=10yrs

Deepwater Wave Characteristics:

H, =

Cepo=

3,99
8,54
113,89
11,00
13,33
6,67

m
sec

m

hrs
m/sec
m/sec

* Hmo = Hyj3 at deep waters (CEM 2006)
*Ts=0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)

* Full Spectrum Development Time
* Wave celerity
* Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 35 ° * Mean Seabed Slope tan® = 0,001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,6 m
Wave Shoaling and Refraction
Depth Increased T d/L L Cg Ks (] K, Ho' Hg P
Depth
(m) (m) (sec) (m) (m/sec) ©) (m) (m)
40 40,6 8,54 0,3635 111,69 7,15 0,9657 34,23 0,9954 3,97 3,84 6,91
35 35,6 8,54 0,3230 110,22 7,34 0,9528 33,72 0,9924 3,96 3,77 6,79
30 30,6 8,54 0,2836 107,90 7,57 0,9383 32,91 0,9878 3,94 3,70 6,66
25 25,6 8,54 0,2455 104,28 7,80 0,9243 31,68 0,9811 3,92 3,62 6,52
20 20,6 8,54 0,2083 98,90 7,97 0,9145 29,87 0,9719 3,88 3,55 6,39
10 10,6 8,54 0,1349 78,58 7,56 0,9390 23,31 0,9444 3,77 3,47 6,22
7,5 8,1 8,54 0,1149 70,50 7,10 0,9694 20,80 0,9361 3,74 3,44 5,83
7 7,6 8,54 0,1101 69,03 6,95 0,9794 20,34 0,9347 3,73 3,43 5,52
6 6,6 8,54 0,1013 65,15 6,65 1,0012 19,15 0,9312 3,72 3,42 4,88
5 5,6 8,54 0,0931 60,14 6,33 1,0264 17,63 0,9271 3,70 3,31 4,25
4,5 5,1 8,54 0,0877 58,13 6,09 1,0459 17,02 0,9256 3,69 3,04 3,93
4 4,6 8,54 0,0833 55,23 5,89 1,0643 16,15 0,9235 3,69 2,78 3,62
3,5 4,1 8,54 0,0775 52,92 5,60 1,0916 15,46 0,9219 3,68 2,52 3,30
3 3,6 8,54 0,0726 49,59 5,33 1,1181 14,46 0,9198 3,67 2,26 2,98
2,75 3,35 8,54 0,0701 47,81 5,19 1,1332 13,93 0,9187 3,67 2,13 2,82
2 2,6 8,54 0,0606 42,93 4,62 1,2008 12,48 0,9160 3,66 1,74 2,35
1,50 2,1 8,54 0,0546 38,50 4,24 1,2545 11,18 0,9138 3,65 1,47 2,03
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MAPAPTHMA B3.2.: KYMATIZMOZ AYTIKHZ - BOPEIOAYTIKHZ

AIEYOYNZHZ NMPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: WNW, Tr=10yrs

nerated Wave Analysis - Iregular Wave Transformation

Factua|= 370 km AZIMUTH: 287,5 °

Climate Conditions - Spectrum Parameters
Wind Parameters:

Bf - * Beaufort Scale
Ugpo = 19,55 misec * Wind Velocity at 10m ? Up= 38 knots
Cp= 0,0018 m/sec
Us= 0,8257 m/sec
Duration limited Fetch Growth Equation
t (hrs) = 11 hours Ift>t,, Fetch Limted DURATION LIMITED
tu= 19,77 hours Ift<ty, Duration Limited
Feq= 117,30 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
Fully
Hs = 3,73 m Hmo= 3,73 Hsmax= 14,70 sec deve|oped
wave
T, = 7,53 sec Tp= 7,53 Tomax= 20,18 sec conditions
Ts = 7,15 0.95Tp
Ts (a5sarTHsy095= 8,26 sec | 8,69|=Tp |
Selection of wave period of the energy spectrum | 2,00 |
Lo= 106,41 m
C.= 14,88 misec
Cepo= 7,44 m/sec
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Wave Generation Propagation Analysis
Direction of wave propagation: WNW, Tr=10yrs

Deepwater Wave Characteristics:

~

|—
o a1 E
Wononon

o
o
||

3,73
8,26
106,41
11,00
12,89
6,44

m
sec

m

hrs
m/sec
m/sec

* Hmo = Hyj3 at deep waters (CEM 2006)
*Ts=0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)

* Full Spectrum Development Time

* Wave celerity

* Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 22 © * Mean Seabed Slope tan@ = 0,0001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,6 m
Wave Shoaling and Refraction
Depth Increased T d/L L Cg Ks 0 K, H,' H, Hnax
Depth
(m) (m) (sec) (m) (m/sec) (°) (m) (m)
40 40,6 8,26 0,3869 104,94 6,82 0,9719 21,68 0,9989 3,72 3,62 6,52
35 35,6 8,26 0,3431 103,76 7,00 0,9595 21,43 0,9980 3,72 3,57 6,43
30 30,6 8,26 0,3005 101,83 7,22 0,9447 21,01 0,9966 3,72 3,51 6,32
25 25,6 8,26 0,2592 98,77 7,47 0,9291 20,35 0,9944 3,71 3,45 6,20
20 20,6 8,26 0,2192 93,98 7,67 0,9166 19,32 0,9912 3,70 3,39 6,10
10 10,6 8,26 0,1401 75,66 7,39 0,9336 15,45 0,9808 3,66 3,36 6,03
7,5 8,1 8,26 0,1195 67,78 6,98 0,9609 13,81 0,9771 3,64 3,35 5,79
7 7,6 8,26 0,1149 66,14 6,86 0,9694 13,47 0,9764 3,64 3,35 5,47
6 6,6 8,26 0,1063 62,09 6,60 0,9882 12,63 0,9748 3,64 3,34 4,84
5 5,6 8,26 0,0962 58,19 6,24 1,0162 11,82 0,9733 3,63 3,28 4,21
4,5 5,1 8,26 0,0910 56,06 6,03 1,0338 11,38 0,9725 3,63 3,02 3,90
4 4.6 8,26 0,0866 53,09 5,84 1,0503 10,77 0,9715 3,62 2,76 3,58
3,75 4,35 8,26 0,0833 52,23 5,69 1,0643 10,59 0,9712 3,62 2,63 3,42
3,5 4.1 8,26 0,0810 50,62 5,58 1,0746 10,26 0,9707 3,62 2,50 3,26
3 3,6 8,26 0,0751 47,96 5,29 1,1042 9,72 0,9699 3,62 2,24 2,95
2 2,6 8,26 0,0634 41,01 4,64 1,1787 8,30 0,9680 3,61 1,72 2,32
1,50 21 8,26 0,0561 37,43 4,19 1,2396 7,57 0,9671 3,61 1,46 2,00
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MAPAPTHMA B3.3.: KYMATIZMOZ BOPEIOAYTIKHZ AIEYOYNZHZ NMPOQOHZHZ




Wave Generation Propagation Analysis
Direction of wave propagation: NW, Tr=10yrs

Wind G  Wave Analysis - Treqular Wave Transt =

?

I:actuaI: 65 km

Climate Conditions - Spectrum Parameters
Wind Parameters:

Bf - * Beaufort Scale
Up= 17,95 misec * Wind Velocity at 10m ? U= 34,89 knots
Cp= 0,0017 m/sec
U« = 0,7462 m/sec
Duration limited Fetch Growth Equation
t (hrs) = 6 hours Ift>t,, Fetch Limted DURATION LIMITED
tu= 6,35 hours Ift <t Duration Limited
Feq= 44,92 km Equivalent Fetch
Deepwater Wave Charcteristics (Demirbilek, Bratos and Thompson 1993, CEM 2003)
Full
Hs = 209 m Hmo= 2,09 Hsmax= 12,00 sec develosr/)ed
wave
T,= 5,28 sec p= 5,28 Tomax= 18,24 sec conditions
T, = 5,02 0.95Tp
Ts (4.55QRT(Hs)*0.95= 6,17 sec | 6,50|=Tp |
Selection of wave period of the energy spectrum | 1,00 |
Lo = 39,34 m
C,= 7,84 misec
Cypo = 3,92 m/sec
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Wave Generation Propagation Analysis

Direction of wave propagation: NW, Tr=10yrs

Deepwater Wave Characteristics:

H, =
Ts =
Lo =

~—

X,u
C.=
Cepo=

1,25
5,02

39,34

6,00
7,84
3,92

m
sec

m

hrs
m/sec
m/sec

* Hyo = Hyj3 at deep waters (CEM 2006)

*Ts=0.93 T, (CEM 2006, BS 6349:1 - 2000, Goda 1985)

* Full Spectrum Development Time

* Wave celerity
* Wave Group Celerity

Wave Transformation

Wave Propagation Angle

a= 40 ° * Mean Seabed Slope tan® = 0,001 * Angle of Wave Approach
Water depth additional parameters: wind set-up, tide (mean and allowance), barometric pressures - storm surges 0,6 m
Wave Shoaling and Refraction
Depth Increased Depth T d/L L Cg Ks (] Kr Ho' Hg ke
(m) (m) (sec) (m) (m/sec) ) (m) (m)
40 40,6 5,02 1,0000 40,60 3,92 1,0000 41,56 1,0118 1,27 1,27 2,28
35 35,6 5,02 0,9000 39,56 3,92 0,9999 40,26 1,0019 1,25 1,25 2,26
30 30,6 5,02 0,7701 39,74 3,92 0,9995 40,48 1,0036 1,26 1,25 2,26
25 25,6 5,02 0,6504 39,36 3,93 0,9980 40,02 1,0002 1,25 1,25 2,25
20 20,6 5,02 0,5244 39,28 3,98 0,9924 39,93 0,9995 1,25 1,24 2,23
15 15,6 5,02 0,4012 38,88 4,12 0,9752 39,44 0,9960 1,25 1,22 2,19
10 10,6 5,02 0,2845 37,26 4,45 0,9386 37,50 0,9826 1,23 1,15 2,08
9 9,6 5,02 0,2627 36,54 4,53 0,9304 36,66 0,9772 1,22 1,14 2,05
7 7,6 5,02 0,2192 34,67 4,66 0,9166 34,51 0,9642 1,21 1,11 1,99
5 5,6 5,02 0,1766 31,71 4,69 0,9142 31,21 0,9464 1,18 1,08 1,95
4,5 5,1 5,02 0,1657 30,78 4,66 0,9172 30,19 0,9414 1,18 1,08 1,94
4 4,6 5,02 0,1547 29,73 4,61 0,9224 29,07 0,9362 1,17 1,08 1,93
3,5 4.1 5,02 0,1445 28,37 4,53 0,9296 27,62 0,9298 1,16 1,07 1,92
3 3,6 5,02 0,1331 27,05 4,42 0,9411 26,23 0,9241 1,16 1,06 1,91
2,5 3,1 5,02 0,1214 25,54 4,27 0,9576 24,66 0,9181 1,15 1,06 1,90
2 2,6 5,02 0,1101 23,61 4,09 0,9794 22,70 0,9112 1,14 1,05 1,87
1,5 21 5,02 0,0973 21,59 3,82 1,0130 20,66 0,9048 1,13 1,04 1,55
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ETOIXEIA HOPOFTAGMHEHE (Maioc 2002)
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MiEMD): eupioxeral oo Nomodumke Tpnua Tou npooToTEuTIKoU TOIXoUu ToOU
kuparolpalom.

Wi (EMI: evpioksTal oto Nomodumkd Tuqpo Tou npooTOTEUTIKOU TOIYOU ToOU
kuparolpalom.

W2 (EMM: evpioweral oThv Baor Tng yepu ponAaoTyyac.

E7p (r¥): eupiokeral ornv  Avarokikr; ywwvia Tng ancbneng nhnoiov Tou
Mpevapysiouv.

Eap of ¥1: EuploxeTol arnv AvaTolkn yovia Tou ETipiow Tou ApevikoU Tapeou,

R75 (v.¥1: EUpITKETOl OTOV NPOCSTAOTEUTIED ToiXe Tou xupaTobpodom, nAnoiov Tou
kTipiou Tou MOK,

A0MN: Hhog oro Sanefo Tow skiokou Tou ZTaBpnypagou.
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MAIN MOLE ARMOR PROTECTION

CROSS SECTION: A1-A1, A2-A2 A3-A3, ARMOR SLOPE: 2,0H:1V

ARMOR STONE CALCULATIONS - Van der Meer method (1988(b) & Van Gent (2004) Shallow Waters

Hy = 2,58
T, = 10,81
Tp = 11,38
= 3,8
ps = 2,65
Pw = 1,025
= 2
P = 0,4
N, = 4556
tana= 0,500
Sm = 0,0184
Lom = 140,39
Im = 9,48
ty= 43200
A= 1,585
R, = 2,40
&n = 3,688
&mc = 3,768

Kupata

m
sec

sec

Van der Meer, 1988 (deep waters)

Van der Meer, 1988b Van Gent 2004

(shallow waters)

Design wave height (local)
Wave period

Peac spectral wave period
Water depth at the toe of the structure

mass density of quarry stones

Sea water specific

Damage level parameter (see table betow)

notational permeability of the structure (see tablg_below)

number of incident waves

slope angle

wave steepness factor 0.

deepwater wavelength corresponding to the mean spectral period

mean spectral wave period

storm duration

apparent specific gravity of armor stones

crest height
surf similarity parameter

Shallow waters

intermediate
type KAion initial damage damage failure
arm. stone 1:15 2 3upto5 8
arm. stone 1:2.0 2 4up to 6 8
arm. stone 1:3.0 2 6upto9 12
arm.stone | 1:4-1:6 3 8 up to 12 17
Table a. Damage level (Van der Meer)
notional

relation of armor layers armor layer description

permeability

Two armor layers, 0,5 Dn50A and
impermeable core (fine sand or

Dnsoa/Dnsor>=4.5 o . P=0,1
nSOAT NS0 clay or other artificial composite
material)
Dnsoa/Dnsor=2,0, Two armor layers, 1,5 Dn50A and =04
Dy50a/Dnsor=4 core from crushed stone material T
Two armor layers, and core
Dnsoa/Dnsoc=3,2 material (filter layer does not P=0,5
used)
Itpwon One stone graduation is used for P06
Bwpdakiong the cross section o

Table b. Notional permeability
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MAIN MOLE ARMOR PROTECTION

CROSS SECTION: A1-A1, A2-A2 A3-A3, ARMOR SLOPE: 2,0H:1V

Van der Meer, 1988

Dnso= - Equivalent cube length to that of the stone diameter

Wso = - ton

Stone gradation :
Whin = - ton.
Winax= - ton.
Armor layer thickness (CEM, 2006) :
r=nxKaX (Wgo/Wg)™?

where

n is the layer number = 2

K, 0 layer coefficient then:
~ 1

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

(Wso/10+Ws/15)/2 =Wgor =

Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W, ;50 = Wgradr = - £wg

Secondary filter layer
Used if main armor gradation is large, if Wn50 >= 8.0ton
According to C.E.R.C., 1984 stone weight will be :

Wi50/200 =Wsopr = - Kg Dnso2¢=

the layer consists of at least two stones, n =2,0

ton
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION: A1-A1, A2-A2 A3-A3, ARMOR SLOPE: 2,0H:1V

Modified formulas by Van der Meer (1988b) and Van Gent (2004) (to account shallow waters effect)

Tm-1.0= 10,34|sec mean spectral period (s)

T/ Tp= 0,83|- between 0.79 + 0.87 for Jonswap spectrum
To/Tm-1,0= 1,1]- for spectrums with one peak (y=3.3)

&10= 4,024]- surf similarity parameter for Ty, 1 g ang Hs=H1/2
erit = 3,945

Hoy= 2,42|m wave height exceeded by 2% at the structure toe
H,y/Hs= 1,200|m

Dyso= 1,092|equivalent cube length to stone diameter

W50 = 3,45 ton

0.2
s —0.13[ Sq H
=c, P —=
AD,50 VN Hyo,

}/cota (*?s—l.t] )P

Stone gradation of main armor :

Whin = 2,59 ton.
Winax= 4,32 ton.

Armor thickness (CEM, 2006) :
r=nx KA X (WSO/W5t)(l/3)

where
n layer number

K, layer coefficient

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :
0,29
Dsor=
te =

W50/10'15 :W50|: =
Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W50 =

Stone gradation (0,70-1,30) X Wpso = Wgradr =

then :

Apa:

up to

r=

B=
ton.
0,48 m
0,96 m

0,38 ton

surging conditions

plunging conditions

Whin = 2,60 ton.
Whax= 4,35 ton.
Wsp = 3,475 ton
2,20 m
3,30 m Kat for n=4 | B= 4,40 m
WgradF = 0,20 é(x)g 0,50 ton
Wsor = 0,35 ton
Dsor= 0,51 m
te = 1,02 m
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Secondary Filter Layer

CROSS SECTION: A1-A1, A2-A2 A3-A3, ARMOR SLOPE: 2,0H:1V

MAIN MOLE ARMOR PROTECTION

W50/200 =W = Kg Dnso2F= - m
Consists of two two stones, n =2,0 tr = - m
Calculation of H2% (Battjes and Groenendijk 2000):
h 3,8|m Table y
tana= 0,01f- H1/10/Hrms Hao/Hrms
Hi= 1,55|m C_CU 0,05 1,466 1,548
Hyms= 1,50|m S 0,50 1,467 1,549
Top = 11,38 g 5 1,00 1,518 1,603
Hmo= 1,93|m T E 1,20 1,573 1,662
H/Humo= 1,335|- f:; 1,35 1,626 1,717
Hee/ Hems= 1,035|- R 1,50 1,638 1,778
Hae/ Hime= 1,613 32 § 1,75 1,759 1,884
Hi/10/Hims= 1,527 2 2,00 1,786 1,985
2 2,50 1,799 1,978
2 3,00 1,8 1,978
Validity range of Van der Meer's formulas for shallow waters
MNapapetpog Symbol values range check
Armor slope tana 0,50 1:4-1:2 'ok' 'ok'
Wave number N, 4555,78 <3000 ‘error' -
Meazn wave steepness based on T, Som 0,02 0.01-0.06 'ok’ 'ok’
Surf similarity parameter based on T, Em 3,69 1-5 'ok' 'ok’
Surf similarity parameter based on T,1 o &10 4,02 1.3-6.5 'ok’ 'ok’
H.y/H 1,20 1.2-1.4 ‘error’ 'ok'
SDteriEt\l/Jvraetetr(‘) ZvaveWave height/ water depth at the H/h 0.68 0.95.1.5 ok ok
Stone gradation ranges D;s5/Dnis 1.4-2.0 - ‘'ok’
Ratio of core material to main armor Dso-core/ Dnso 0-0.3 - ‘'ok'
Stability number Hs/ (AD50) 1,49 0.5-4.5 'ok’ 'ok’
Damage level Sy 2 <30 'ok’ -
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION: A1-A1, A2-A2 A3-A3, ARMOR SLOPE: 2,0H:1V

Weight reduction for relatively low crested structures (no underwater)

T, = 11,38 sec —) Sop = 0,012762225 (Lop = 202,159 m)

fi= 0,954 0<R/Hs (Sop/(2xT))*°>0,052 = 0,0419
The reduction may be applied

Dnso= 1,04]Median nominal diameter (m)
Wso = 2,993]ton

The stone gradation will be:
Winin = 2,2 ton.
Winax= 3,7 ton.
Layer Thickness :
r=nxKXx (W50/W5t)(1/3)
where,
n layer number =
Ka layer coefficient ~ 1

then r= 2,08 m
Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :
B= 3,12 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION B-B, ARMOR SLOPE: 2H:1V

ARMOR STONE CALCULATIONS - Van der Meer method (1988(b) & Van Gent (2004) Shallow Waters

Hy = 3,10
T, = 10,81
Tp = 11,38
= 4.8
P, = 2,65
Pw = 1,025
= 2
P = 0,4
N, = 4556
tana= 0,500
Sm = 0,0221
Lom = 140,39
Im = 9,48
ty= 43200
A= 1,585
R, = 3,10
&n = 3,365
&mc = 3,768

m
sec
sec

t/m
t/m?

KUpata

m
sec

sec

Van der Meer, 1988 (deep waters)

Van der Meer, 1988b Van Gent 2004

(shallow waters)

Design wave height (local)

Wave period
Peac spectral wave period intermediate
Water depth at the toe of the structure type KAion initial damage damage failure
mass density of quarry stones arm. stone 1:1.5 2 3upto5 8

Sea water specific arm. stone 1:2.0 2 4uptob 8
Damage level parameter (see table betoW) arm. stone 1:3.0 2 6upto9 12
notational permeability of the structure (see tablg below) arm.stone [1:4-1:6 3 8 up to 12 17
number of incident waves Table a. Damage level (Van der Meer)
slope angle
wave steepness factor 0.

notional

deepwater wavelength corresponding to the mean spectral period

relation of armor layers armor layer description

permeability

mean spectral wave period

storm duration

Two armor layers, 0,5 Dn50A and
impermeable core (fine sand or

Dnsoa/Dnsor>=4.5 o . P=0,1
NBOAT S0 clay or other artificial composite 0
apparent specific gravity of armor stones material)
crest height
surf similarity parameter Dnsoa/Dnsor=2,0, Two armor layers, 1,5 Dn50A and P=04
Dy50a/Dnsor=4 core from crushed stone material ’
1 Two armor layers, and core
Shallow waters Dnsoa/Dnsoc=3,2 material (filter layer does not P=0,5
used
2 )
Itpwon One stone graduation is used for P-06
Owpdkiong the cross section o

Table b. Notional permeability
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MAIN MOLE ARMOR PROTECTION

CROSS SECTION B-B, ARMOR SLOPE: 2H:1V

Van der Meer, 1988

Dnso= - Equivalent cube length to that of the stone diameter

Wso = - ton

Stone gradation :
Win = - ton.
Winax= - ton.
Armor layer thickness (CEM, 2006) :
r=nxKsX (Wso/Ws)™?

where

n is the layer number = 2

K, 0 layer coefficient then:
~ 1

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

(Wso/10+Ws0/15)/2 =Wegr =

Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W,;50 = Wyragr = - £wg

Secondary filter layer
Used if main armor gradation is large, if Wn50 >= 8.0ton
According to C.E.R.C., 1984 stone weight will be :

W50/200 =Wsopr = - Kg DnsozF=

the layer consists of at least two stones, n =2,0

ton
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION B-B, ARMOR SLOPE: 2H:1V

Modified formulas by Van der Meer (1988b) and Van Gent (2004) (to account shallow waters effect)

Tm1,0= 10,34|sec mean spectral period (s) 0.3
Hy 0.18( Sa H 0.5 . .
Tl Tp= 0,83|- between 0.79 + 0.87 for Jonswap spectrum = - (ﬁs—l.o) plunging conditions
AD, s JN Hy,

To/Tmo1,0= 1,1]- for spectrums with one peak (y=3.3)

&.1.0™ 3,671|- surf similarity parameter for Ty, 4 g ana Hs=H1/3

Eerit = 3,945 Hg ous( Sa VP H, —— P surging conditions

crit AD, = =c, P ﬁ oy, cotar (‘gs—l,[l) ging

Hoy= 3,41Im wave height exceeded by 2% at the structure toe

Hoy/Hy= 1,200{m

Dpso= 1,276|equivalent cube length to stone diameter

W50 = 5,50]ton

Stone gradation of main armor :

Whin = 4,13 ton. then : Whin = 4,15 ton.
Winax= 6,88 ton. Winax= 6,90 ton.

Armor thickness (CEM, 2006) : Wi = 5,53 ton

r=nx KA X (W50/W5t)(1/3)

where

n layer number = 2

K, layer coefficient ~ 1 Apa: r= 2,60m

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 : B= 3,90 m kat for n=4 | B= 5,20 m

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

W50/10'15 :W50|: = 0,46 ton.

Filter stone thickness : Dsogr= 0,56 m

Filter layer stone gradation (0,70-1,30) X W59 = t.= 1,12 m
Stone gradation (0,70-1,30) X Wps50 = Wgradr = 0,32 up to 0,60 ton Woradr = 0,20 £wGg 0,50 ton

Wior = 0,35 ton
Dsoe= 0,51 m
te = 1,02 m
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CROSS SECTION B-B, ARMOR SLOPE: 2H:1V

MAIN MOLE ARMOR PROTECTION

Secondary Filter Layer

W50/200 =Wspor = Kg Dnsozr= - m
Consists of two two stones, n =2,0 U = - m
Calculation of H2% (Battjes and Groenendijk 2000):
h 4,8/m Table y
tana= 0,05]- H1/10/Hrms Hau/Hrms
He= 3,07(m C_CG 0,05 1,466 1,548
Hyms= 1,85|m S 0,50 1,467 1,549
Top = 11,38 g - 1,00 1,518 1,603
Hmo= 2,39[m T E 1,20 1,573 1,662
H/Hong= 1,298|- § 1,35 1,626 1,717
Her/ Hims= 1,664|- El 1,50 1,638 1,778
Haoe/ Homme= 1,848 2 § 1,75 1,759 1,884
Hi/10/Hims= 1,733 °E’ 2,00 1,786 1,985
2 2,50 1,799 1,978
2 3,00 1,8 1,978
Validity range of Van der Meer's formulas for shallow waters
MNapapetpog Symbol values range check
Armor slope tana 0,50 1:4-1:2 'ok' ‘error’
Wave number N, 4555,78 <3000 ‘error’' -
Meazn wave steepness based on T, Som 0,02 0.01-0.06 'ok' ‘ok'
Surf similarity parameter based on T, Em 3,36 1-5 'ok’ 'ok’
Surf similarity parameter based on Ty,1 ¢ & 10 3,67 1.3-6.5 'ok’ 'ok’
Hay/H 1,20 1.2-1.4 ‘error’' 'ok’
sDterizt\l/Jv?eti; ZvaveWave height/ water depth at the H./h 0.65 0.95.1.5 ok ok
Stone gradation ranges Dy s5/Dpis 1.4-2.0 - ‘'ok’
Ratio of core material to main armor Dso-core/ Dnso 0-0.3 - ‘'ok'
Stability number Hs/ (ADps0) 1,53 0.5-4.5 'ok’ 'ok’
Damage level Sq 2 <30 'ok’ -
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION B-B, ARMOR SLOPE: 2H:1V

Weight reduction for relatively low crested structures (no underwater)

T, = 11,38 sec — Sop = 0,015334456

fi= 0,987

0<R./H; (Sop/(2xT))*°>0,052

(Lop = 202,159 m)

0,0494

The reduction may be applied

Dnso= 1,26]Median nominal diameter (m)

Wsg = 5,296]ton

The stone gradation will be:
Winin = 4,0 ton.
Winax= 6,6 ton.

Layer Thickness :

r=nxKyx (W50/Wst)(l’ 3

where,

n layer number

Ka layer coefficient

then r= 2,52 m
Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

B=

3,78 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION I, ARMOR SLOPE: 2H: 1V

ARMOR STONE CALCULATIONS - Van der Meer method (1988(b) & Van Gent (2004) Shallow Waters

Hy = 3,36
T, = 10,81
Tp = 11,38
= 5,3
P, = 2,65
Pw = 1,025
= 2
P = 0,4
N, = 4556
tana= 0,500
Sm = 0,0239
Lom = 140,39
Im = 9,48
ty= 43200
A= 1,585
R, = 3,55
&n = 3,232
&mc = 3,768

m
sec
sec

t/m
t/m?

KUpata

m
sec

sec

Van der Meer, 1988 (deep waters)

Van der Meer, 1988b Van Gent 2004

(shallow waters)

Design wave height (local)

Wave period
Peac spectral wave period intermediate
Water depth at the toe of the structure type KAion initial damage damage failure
mass density of quarry stones arm. stone 1:1.5 2 3upto5 8

Sea water specific arm. stone 1:2.0 2 4uptob 8
Damage level parameter (see table betoW) arm. stone 1:3.0 2 6upto9 12
notational permeability of the structure (see tablg below) arm.stone [1:4-1:6 3 8 up to 12 17
number of incident waves Table a. Damage level (Van der Meer)
slope angle
wave steepness factor 0.

notional

deepwater wavelength corresponding to the mean spectral period

relation of armor layers armor layer description

permeability

mean spectral wave period

storm duration

Two armor layers, 0,5 Dn50A and
impermeable core (fine sand or

Dnsoa/Dnsor>=4.5 o . P=0,1
NBOAT S0 clay or other artificial composite 0
apparent specific gravity of armor stones material)
crest height
surf similarity parameter Dnsoa/Dnsor=2,0, Two armor layers, 1,5 Dn50A and P=04
Dy50a/Dnsor=4 core from crushed stone material ’
1 Two armor layers, and core
Shallow waters Dnsoa/Dnsoc=3,2 material (filter layer does not P=0,5
used
2 )
Itpwon One stone graduation is used for P-06
Owpdkiong the cross section o

Table b. Notional permeability
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MAIN MOLE ARMOR PROTECTION

CROSS SECTION I, ARMOR SLOPE: 2H: 1V

Van der Meer, 1988

Dnso= - Equivalent cube length to that of the stone diameter

Wso = - ton

Stone gradation :
Win = - ton.
Winax= - ton.
Armor layer thickness (CEM, 2006) :
r=nxKsX (Wso/Ws)™?

where

n is the layer number = 2

K, 0 layer coefficient then:
~ 1

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

(Wso/10+Ws0/15)/2 =Wegr =

Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W,;50 = Wyragr = - £wg

Secondary filter layer
Used if main armor gradation is large, if Wn50 >= 8.0ton
According to C.E.R.C., 1984 stone weight will be :

W50/200 =Wsopr = - Kg DnsozF=

the layer consists of at least two stones, n =2,0

ton
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION I, ARMOR SLOPE: 2H: 1V

Modified formulas by Van der Meer (1988b) and Van Gent (2004) (to account shallow waters effect)

plunging conditions

JVCOW! (’Es—l.o)P

surging conditions

Tm-1.0= 10,34 mean spectral period (s)

Tl Tp= 0,83]- between 0.79 + 0.87 for Jonswap spectrum
To/Tmo1,0= 1,1 for spectrums with one peak (y=3.3)

&.1.0™ 3,526/- surf similarity parameter for Ty, 4 g ana Hs=H1/3
Eerit = 3,945

Hoy= 3,75 wave height exceeded by 2% at the structure toe
Hay/Hs= 1,200

Dpso= 1,355|equivalent cube length to stone diameter

W50 = 6,60 ton

Stone gradation of main armor :

Whin = 4,95 ton.
Winax= 8,25 ton.

Armor thickness (CEM, 2006) :
r=nx KA X (W50/W5t)(1/3)

where
n layer number

Ka layer coefficient

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

W50/10'15 :W50|: =
Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W59 =

Stone gradation (0,70-1,30) X Wpso = Wgradr =

4,95 ton.
8,25 ton.
6,60 ton

4,20 m Kat

for n=4 |

0,20
0,35 ton
0,51 m
1,02 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION I, ARMOR SLOPE: 2H: 1V

Secondary Filter Layer

W50/200 =Wspor = Kg Dnsozr= - m
Consists of two two stones, n =2,0 U = - m
Calculation of H2% (Battjes and Groenendijk 2000):
h 5,3[m Table y
tana= 0,05]- H1/10/Hrms Hau/Hrms
He= 3,39(m C_CG 0,05 1,466 1,548
Hyms= 2,02|m S 0,50 1,467 1,549
Top = 11,38 g - 1,00 1,518 1,603
Hmo= 2,62[m T E 1,20 1,573 1,662
Ho/H 0= 1,284]- % 1,35 1,626 1,717
Her/ Hims= 1,678|- El 1,50 1,638 1,778
Haoe/ Homme= 1,853 38 1,75 1,759 1,884
Hi1/10/Hims= 1,737 2 2,00 1,786 1,985
2 2,50 1,799 1,978
2 3,00 1,8 1,978
Validity range of Van der Meer's formulas for shallow waters
MNapapetpog Symbol values range check
Armor slope tana 0,50 1:4-1:2 'ok' ‘error’
Wave number N, 4555,78 <3000 ‘error’' -
Meazn wave steepness based on T, Som 0,02 0.01-0.06 'ok' ‘ok'
Surf similarity parameter based on T, Em 3,23 1-5 'ok’ 'ok’
Surf similarity parameter based on Ty,1 ¢ & 10 3,53 1.3-6.5 'ok’ 'ok’
Hay/H 1,20 1.2-1.4 ‘error’' 'ok’
sDterizt\l/Jv?eti; ZvaveWave height/ water depth at the H./h 0.63 0.95.1.5 ok ok
Stone gradation ranges Dy s5/Dpis 1.4-2.0 - ‘'ok’
Ratio of core material to main armor Dso-core/ Dnso 0-0.3 - ‘'ok'
Stability number Hs/ (ADps0) 1,56 0.5-4.5 'ok’ 'ok’
Damage level Sq 2 <30 'ok’ -
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION I, ARMOR SLOPE: 2H: 1V

Weight reduction for relatively low crested structures (no underwater)

Tp= 11,38 sec I:>

fi= 1,011

Sop = 0,016620572

0<R./H; (Sop/(2xT))*°>0,052

(Lop = 202,159 m)

0,0543

Reduction can not be applied

Dnso= - Median nominal diameter (m)

Wi = - ton

The stone gradation will be:

Win = - ton.
Winax= - ton.

Layer Thickness :
r=nxKux (W50/Wst)(l’ 3
where,

n layer number

Ka layer coefficient

then r= - m
Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

m
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MAIN MOLE ARMOR PROTECTION
CROECTION A-A, ARMOR SLOPE: 2H: 1V

ARMOR STONE CALCULATIONS - Van der Meer method (1988(b) & Van Gent (2004) Shallow Waters

Hy = 3,36
T, = 10,81
Tp = 11,38
= 5,3
P, = 2,65
Pw = 1,025
= 2
P = 0,4
N, = 4556
tana= 0,500
Sm = 0,0239
Lom = 140,39
Im = 9,48
ty= 43200
A= 1,585
R, = 3,55
&n = 3,232
&mc = 3,768

m
sec
sec

t/m
t/m?

KUpata

m
sec

sec

Van der Meer, 1988 (deep waters)

Van der Meer, 1988b Van Gent 2004

(shallow waters)

Design wave height (local)
Wave period

Peac spectral wave period
Water depth at the toe of the structure

mass density of quarry stones

Sea water specific

Damage level parameter (see table betow)

notational permeability of the structure (see tablg_below)

number of incident waves

slope angle

wave steepness factor 0.

deepwater wavelength corresponding to the mean spectral period
mean spectral wave period

storm duration

apparent specific gravity of armor stones

crest height

surf similarity parameter

Shallow waters

intermediate
type KAion initial damage damage failure
arm. stone 1:1.5 2 3uptos 8
arm. stone 1:2.0 2 4upto6 8
arm. stone 1:3.0 2 6upto9 12
arm.stone | 1:4-1:6 3 8 up to 12 17
Table a. Damage level (Van der Meer)
notional

relation of armor layers armor layer description

permeability

Two armor layers, 0,5 Dn50A and
impermeable core (fine sand or

Dnsoa/Dnsor>=4.5 o . P=0,1
NBOATZnS0F clay or other artificial composite
material)
Dnsoa’Dnsor=2,0, Two armor layers, 1,5 Dn50A and P04
Dy50a/Dnsor=4 core from crushed stone material T
Two armor layers, and core
Dnsoa/Dnsoc=3,2 material (filter layer does not P=0,5
used)
Itpwon One stone graduation is used for P-06
Owpdkiong the cross section o

Table b. Notional permeability
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MAIN MOLE ARMOR PROTECTION

CROECTION A-A, ARMOR SLOPE: 2H: 1V

Van der Meer, 1988

Dnso= - Equivalent cube length to that of the stone diameter

Wso = - ton

Stone gradation :
Win = - ton.
Winax= - ton.
Armor layer thickness (CEM, 2006) :
r=nxKsX (Wso/Ws)™?

where

n is the layer number = 2

K, 0 layer coefficient then:
~ 1

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

(Wso/10+Ws0/15)/2 =Wegr =

Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W, ;50 = Wyragr = - £wg

Secondary filter layer
Used if main armor gradation is large, if Wn50 >= 8.0ton
According to C.E.R.C., 1984 stone weight will be :

W50/200 =Wsopr = - Kg DnsozF=

the layer consists of at least two stones, n =2,0

ton
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MAIN MOLE ARMOR PROTECTION
CROECTION A-A, ARMOR SLOPE: 2H: 1V

Modified formulas by Van der Meer (1988b) and Van Gent (2004) (to account shallow waters effect)

Tm1,0= 10,34(sec mean spectral period (s) 3
Hy _ . pois| Sa H 0.5 _ .
T/ Tp= 0,83|- between 0.79 + 0.87 for Jonswap spectrum AD. Cpl ﬁ I (ﬁs—l.o) plunging conditions
. 50 ! 2%
To/Tmo1,0= 1,1]- for spectrums with one peak (y=3.3) 3
&s1,0= 3,526- surf similarity parameter for Tp,.1 o ang Hs=H1/3
Eerit = 3,945 Hy o3 Sa " u P surging conditions
e = |Jeotar (2,
. ADHSG “ ﬁ H.!“.f., o (bs I.O)
Hoy= 3,75|m wave height exceeded by 2% at the structure toe
Hay/Hs= 1,200|m
Dpso= 1,355|equivalent cube length to stone diameter
W50 = 6,60 ton
Stone gradation of main armor :
Whin = 4,95 ton. then : Whin = 4,50 ton.
Winax= 8,25 ton. Winax= 5,75 ton.
Armor thickness (CEM, 2006) : Wi = 7,00 ton
r=nx KA X (W50/W5t)(1/3)
where
n layer number = 2
K, layer coefficient ~ 1 Apa: r= 2,80m
Crest Width
Crest is formed by at least three stones (C.E.R.C., 1984), n=3 : B= 4,20 m kat for n=4 | B= 5,60 m
Main filter layer
According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :
W50/10'15 :W50|: = 0,58 ton.
Filter stone thickness : Dsogr= 0,60 m
Filter layer stone gradation (0,70-1,30) X W59 = t.= 1,21 m
Stone gradation (0,70-1,30) X Wps50 = Wgradr = 0,41 up to 0,76 ton Woradr = 0,20 £wGg 0,50 ton
Wior = 0,35 ton
Dsoe= 0,51 m
te = 1,02 m
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MAIN MOLE ARMOR PROTECTION
CROECTION A-A, ARMOR SLOPE: 2H: 1V

Secondary Filter Layer

W50/200 =Wspor = Kg Dnsozr= - m
Consists of two two stones, n =2,0 U = - m
Calculation of H2% (Battjes and Groenendijk 2000):
h 5,3[m Table y
tana= 0,05]- H1/10/Hrms Hau/Hrms
He= 3,39(m C_CG 0,05 1,466 1,548
Hyms= 2,02|m S 0,50 1,467 1,549
Top = 11,38 g - 1,00 1,518 1,603
Hmo= 2,62[m T E 1,20 1,573 1,662
Ho/H 0= 1,284]- % 1,35 1,626 1,717
Her/ Hims= 1,678|- El 1,50 1,638 1,778
Haoe/ Homme= 1,853 38 1,75 1,759 1,884
Hi1/10/Hims= 1,737 2 2,00 1,786 1,985
2 2,50 1,799 1,978
2 3,00 1,8 1,978
Validity range of Van der Meer's formulas for shallow waters
MNapapetpog Symbol values range check
Armor slope tana 0,50 1:4-1:2 'ok' ‘error’
Wave number N, 4555,78 <3000 ‘error’' -
Meazn wave steepness based on T, Som 0,02 0.01-0.06 'ok' ‘ok'
Surf similarity parameter based on T, Em 3,23 1-5 'ok’ 'ok’
Surf similarity parameter based on Ty,1 ¢ & 10 3,53 1.3-6.5 'ok’ 'ok’
Hay/H 1,20 1.2-1.4 ‘error’' 'ok’
sDteri[;t\l/Jv:leti; ZvaveWave height/ water depth at the H./h 0.63 0.95.1.5 ok ok
Stone gradation ranges Dy s5/Dpis 1.4-2.0 - ‘'ok’
Ratio of core material to main armor Dso-core/ Dnso 0-0.3 - ‘'ok'
Stability number Hs/ (ADps0) 1,56 0.5-4.5 'ok’ 'ok’
Damage level Sq 2 <30 'ok’ -
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MAIN MOLE ARMOR PROTECTION
CROECTION A-A, ARMOR SLOPE: 2H: 1V

Weight reduction for relatively low crested structures (no underwater)

Tp= 11,38 sec I:>

fi= 1,011

Sop = 0,016620572

0<R./H; (Sop/(2xT))*°>0,052

(Lop = 202,159 m)

0,0543

Reduction can not be applied

Dnso= - Median nominal diameter (m)

Wi = - ton

The stone gradation will be:

Win = - ton.
Winax= - ton.

Layer Thickness :
r=nxKux (W50/Wst)(l’ 3
where,

n layer number

Ka layer coefficient

then r= - m
Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

ARMOR STONE CALCULATIONS - Van der Meer method (1988(b) & Van Gent (2004) Shallow Waters

Hy = 3,61
Ts = 10,49
Tp = 11,04
= 5,8
ps = 2,65
Pw = 1,025
= 2
P = 0,4
N, = 4695
tana= 0,400
Sm = 0,0273
Lom = 132,20
Im= 9,20
ty= 43200
A= 1,585
R, = 2,95
&n = 2,421
&mc = 3,329

m
sec
sec

t/m
t/m?

KUpata

m
sec

sec

Van der Meer, 1988 (deep waters)

Van der Meer, 1988b Van Gent 2004

(shallow waters)

Design wave height (local)
Wave period

Peac spectral wave period
Water depth at the toe of the structure

mass density of quarry stones

Sea water specific

Damage level parameter (see table betow)

notational permeability of the structure (see tablg_below)

number of incident waves

slope angle

wave steepness factor 0.

deepwater wavelength corresponding to the mean spectral period
mean spectral wave period

storm duration

apparent specific gravity of armor stones

crest height

surf similarity parameter

Shallow waters

intermediate
type KAion initial damage damage failure
arm. stone 1:1.5 2 3uptosS 8
arm. stone 1:2.0 2 4upto6 8
arm. stone 1:3.0 2 6upto9 12
arm.stone | 1:4-1:6 3 8 up to 12 17
Table a. Damage level (Van der Meer)
notional

relation of armor layers armor layer description

permeability

Two armor layers, 0,5 Dn50A and
impermeable core (fine sand or

Dnsoa/Dnsor>=4.5 o . P=0,1
NBOATZnS0F clay or other artificial composite
material)
Dnsoa’Dnsor=2,0, Two armor layers, 1,5 Dn50A and P04
Dy50a/Dnsor=4 core from crushed stone material o
Two armor layers, and core
Dnsoa/Dnsoc=3,2 material (filter layer does not P=0,5
used)
Itpwon One stone graduation is used for P-06
Owpdakiong the cross section o

Table b. Notional permeability
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MAIN MOLE ARMOR PROTECTION

CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Van der Meer, 1988

Dnso= - Equivalent cube length to that of the stone diameter

Wso = - ton

Stone gradation :
Win = - ton.
Winax= - ton.
Armor layer thickness (CEM, 2006) :
r=nxKsX (Wso/Ws)™?

where

n is the layer number = 2

K, 0 layer coefficient then:
~ 1

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

(Wso/10+Ws0/15)/2 =Wegr =

Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W,;50 = Wyragr = - £wg

Secondary filter layer
Used if main armor gradation is large, if Wn50 >= 8.0ton
According to C.E.R.C., 1984 stone weight will be :

W50/200 =Wsopr = - Kg DnsozF=

the layer consists of at least two stones, n =2,0

ton

2 from 5



MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Modified formulas by Van der Meer (1988b) and Van Gent (2004) (to account shallow waters effect)

Tm1,0= 10,04(sec mean spectral period (s) 2
Hy _ . pois| Sa H 0.5 _ .
T/ Tp= 0,83|- between 0.79 + 0.87 for Jonswap spectrum AD. Cpl T I (ﬁs—l.o) plunging conditions
. 50 1 2%

To/Tmo1,0= 1,1]- for spectrums with one peak (y=3.3) 3

&1.0™ 2,641|- surf similarity parameter for Ty, 4 g ana Hs=H1/3

Eerit = 3,485 Hy s Sa V?( H, [y P surging conditions

— ADHSO - d ﬁ H cote ('J;S—l.o) o

Hoy= 4,09Im wave height exceeded by 2% at the structure toe

Hoy/Hs= 1,200|m

Dpso= 1,343|equivalent cube length to stone diameter

W50 = 6,42]ton

Stone gradation of main armor :

Whin = 4,82 ton. then : Whin = 4,50 ton.
Winax= 8,03 ton. Winax= 5,75 ton.

Armor thickness (CEM, 2006) : Wi = 7,00 ton

r=nx KA X (W50/W5t)(l/3)

where

n layer number = 2

K, layer coefficient ~ 1 Apa: r= 2,80m

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 : B= 4,20 m Kkat for n=4 | B= 5,60 m

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

W50/10'15 :W50|: = 0,58 ton.

Filter stone thickness : Dsogr= 0,60 m

Filter layer stone gradation (0,70-1,30) X W59 = t.= 1,21 m
Stone gradation (0,70-1,30) X Wp50 = Wgradr = 0,41 up to 0,76 ton Woradr = 0,20 £0G 0,50 ton

Wior = 0,35 ton
Dsoe= 0,51 m
te = 1,02 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Secondary Filter Layer

W50/200 =Wspor = Kg Dnsozr= -
Consists of two two stones, n =2,0 Tr = -
Calculation of H2% (Battjes and Groenendijk 2000):
h 5,8[m Table y
tana= 0,05]- H1/10/Hrms Hau/Hrms
He= 3,71|m C_CG 0,05 1,466 1,548
Hyms= 2,21|m S 0,50 1,467 1,549
Top = 11,04 g - 1,00 1,518 1,603
Hmo= 2,86[m T E 1,20 1,573 1,662
Ho/H 0= 1,264]- % 1,35 1,626 1,717
Her/ Hims= 1,683|- El 1,50 1,638 1,778
Haoe/ Homme= 1,856 2 § 1,75 1,759 1,884
Hi/10/Hims= 1,739 °E’ 2,00 1,786 1,985
2 2,50 1,799 1,978
2 3,00 1,8 1,978
Validity range of Van der Meer's formulas for shallow waters
MNapapetpog Symbol values range check
Armor slope tana 0,40 1:4-1:2 'ok' 'ok'
Wave number N, 4694,76 <3000 ‘error' -
Meazn wave steepness based on T, Som 0,03 0.01-0.06 'ok' ‘ok'
Surf similarity parameter based on T, &m 2,42 1-5 'ok’ 'ok’
Surf similarity parameter based on Ty,1 ¢ & 10 2,64 1.3-6.5 'ok’ 'ok’
Hay/H 1,20 1.2-1.4 ‘error’' 'ok’
sDterizt\l/Jv?eti; ZvaveWave height/ water depth at the H./h 0.62 0.95.1.5 ok ok
Stone gradation ranges Dy s5/Dpis 1.4-2.0 - ‘'ok’
Ratio of core material to main armor Dso-core/ Dnso 0-0.3 - ‘'ok'
Stability number Hs/ (ADps0) 1,70 0.5-4.5 'ok’ 'ok’
Damage level Sq 2 <30 'ok’ -
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Weight reduction for relatively low crested structures (no underwater)

T, = 11,04 sec — Sop = 0,018963317

fi= 0,967

0<R./H; (Sop/(2xT))*°>0,052

(Lop = 190,368 m)

0,0449

The reduction may be applied

Dnso= 1,30]Median nominal diameter (m)

Wi = 7,249]ton

The stone gradation will be:
Winin = 5,4 ton.
Winax= 9,1 ton.

Layer Thickness :

r=nxKyx (W50/Wst)(l’ 3

where,

n layer number

Ka layer coefficient

then r= 2,80 m
Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

B=

4,20 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

ARMOR STONE CALCULATIONS - Van der Meer method (1988(b) & Van Gent (2004) Shallow Waters

Hy = 3,38
Ts = 10,49
Tp = 11,04
= 5,8
ps = 2,65
Pw = 1,025
= 2
P = 0,4
N, = 4695
tana= 0,400
Sm = 0,0256
Lom = 132,20
Im= 9,20
ty= 43200
A= 1,585
R. = 2,95
&n = 2,502
&mc = 3,329

m
sec
sec

t/m
t/m?

KUpata

m
sec

sec

Van der Meer, 1988 (deep waters)

Van der Meer, 1988b Van Gent 2004

(shallow waters)

Design wave height (local)
Wave period

Peac spectral wave period
Water depth at the toe of the structure

mass density of quarry stones

Sea water specific

Damage level parameter (see table betow)

notational permeability of the structure (see tablg_below)

number of incident waves

slope angle

wave steepness factor 0.

deepwater wavelength corresponding to the mean spectral period
mean spectral wave period

storm duration

apparent specific gravity of armor stones

crest height

surf similarity parameter

Shallow waters

intermediate
type KAion initial damage damage failure
arm. stone 1:1.5 2 3uptos 8
arm. stone 1:2.0 2 4upto6 8
arm. stone 1:3.0 2 6upto9 12
arm.stone | 1:4-1:6 3 8 up to 12 17
Table a. Damage level (Van der Meer)
notional

relation of armor layers armor layer description

permeability

Two armor layers, 0,5 Dn50A and
impermeable core (fine sand or

Dnsoa/Dnsor>=4.5 o . P=0,1
NBOATZnS0F clay or other artificial composite
material)
Dnsoa’Dnsor=2,0, Two armor layers, 1,5 Dn50A and P04
Dy50a/Dnsor=4 core from crushed stone material T
Two armor layers, and core
Dnsoa/Dnsoc=3,2 material (filter layer does not P=0,5
used)
Itpwon One stone graduation is used for P-06
Owpdkiong the cross section o

Table b. Notional permeability
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MAIN MOLE ARMOR PROTECTION

CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Van der Meer, 1988

Dnso= - Equivalent cube length to that of the stone diameter

Wso = - ton

Stone gradation :
Win = - ton.
Winax= - ton.
Armor layer thickness (CEM, 2006) :
r=nxKsX (Wso/Ws)™?

where

n is the layer number = 2

K, 0 layer coefficient then:
~ 1

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

(Wso/10+Ws0/15)/2 =Wegr =

Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W, ;50 = Wyragr = - £wg

Secondary filter layer
Used if main armor gradation is large, if Wn50 >= 8.0ton
According to C.E.R.C., 1984 stone weight will be :

W50/200 =Wsopr = - Kg DnsozF=

the layer consists of at least two stones, n =2,0

ton
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Modified formulas by Van der Meer (1988b) and Van Gent (2004) (to account shallow waters effect)

Tm1,0= 10,04(sec mean spectral period (s) 2
Hy _ . pois| Sa H 0.5 _ .
T/ Tp= 0,83|- between 0.79 + 0.87 for Jonswap spectrum AD. Cpl T I (ﬁs—l.o) plunging conditions
. 50 1 2%

To/Tmo1,0= 1,1}- for spectrums with one peak (y=3.3) 3

&.1.0™ 2,729(- surf similarity parameter for Ty, 4 g ana Hs=H1/3

Eerit = 3,485 Hy s Sa V?( H, P surging conditions

crit AD, 50 =c; P ﬁ Ho, m(";s—l.o) ging

Hoy= 3,91lm wave height exceeded by 2% at the structure toe

Hay/Hs= 1,200|m

Dpso= 1,278|equivalent cube length to stone diameter

W50 = 5,54 ton

Stone gradation of main armor :

Whin = 4,15 ton. then : Whin = 4,50 ton.
Winax= 6,92 ton. Winax= 5,75 ton.

Armor thickness (CEM, 2006) : Wi = 7,00 ton

r=nx KA X (W50/W5t)(l/3)

where

n layer number = 2

K, layer coefficient ~ 1 Apa: r= 2,80m

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 : B= 4,20 m kat for n=4 | B= 5,60 m

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

W50/10'15 :W50|: = 0,58 ton.

Filter stone thickness : Dsogr= 0,60 m

Filter layer stone gradation (0,70-1,30) X W59 = t.= 1,21 m
Stone gradation (0,70-1,30) X Wps50 = Wgradr = 0,41 up to 0,76 ton Woradr = 0,20 £wGg 0,50 ton

Wior = 0,35 ton
Dsoe= 0,51 m
te = 1,02 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Secondary Filter Layer

W50/200 =Wspor = Kg Dnsozr= -
Consists of two two stones, n =2,0 Tr = -
Calculation of H2% (Battjes and Groenendijk 2000):
h 5,8[m Table y
tana= 0,05]- H1/10/Hrms Hau/Hrms
He= 3,71|m C_CG 0,05 1,466 1,548
Hyms= 2,05|m S 0,50 1,467 1,549
Top = 11,04 g - 1,00 1,518 1,603
Hmo= 2,67[m T E 1,20 1,573 1,662
Ho/H 0= 1,264]- % 1,35 1,626 1,717
Her/ Hims= 1,812|- El 1,50 1,638 1,778
Haoe/ Homme= 1,909 2 § 1,75 1,759 1,884
Hi/10/Hims= 1,766 °E’ 2,00 1,786 1,985
2 2,50 1,799 1,978
2 3,00 1,8 1,978
Validity range of Van der Meer's formulas for shallow waters
MNapapetpog Symbol values range check
Armor slope tana 0,40 1:4-1:2 'ok' 'ok'
Wave number N, 4694,76 <3000 ‘error' -
Meazn wave steepness based on T, Som 0,03 0.01-0.06 'ok' ‘ok'
Surf similarity parameter based on T, Em 2,50 1-5 'ok’ 'ok’
Surf similarity parameter based on Ty,1 ¢ & 10 2,73 1.3-6.5 'ok’ 'ok’
Hay/H 1,20 1.2-1.4 ‘error’' 'ok’
sDteri[;t\l/Jv:leti; ZvaveWave height/ water depth at the H./h 0.58 0.95.1.5 ok ok
Stone gradation ranges Dy s5/Dpis 1.4-2.0 - ‘'ok’
Ratio of core material to main armor Dso-core/ Dnso 0-0.3 - ‘'ok'
Stability number Hs/ (ADps0) 1,67 0.5-4.5 'ok’ 'ok’
Damage level Sq 2 <30 'ok’ -
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Weight reduction for relatively low crested structures (no underwater)

Tp= 11,04 sec |:> Sop = 0,017755128 (Lop = 190,368 m)

fi= 0,973 0<R./H; (Sop/(2xT))*°>0,052 = 0,0464
The reduction may be applied

Dnso= 1,24 Median nominal diameter (m)
Wso = 6,384|ton

The stone gradation will be:
Winin = 4,8 ton.
Winax= 8,0 ton.
Layer Thickness :
r=nxKyx (W50/Wst)(l’ 3
where,
n layer number =
Ka layer coefficient ~ 1

then r= 2,68 m
Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :
B= 4,02 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

ARMOR STONE CALCULATIONS - Van der Meer method (1988(b) & Van Gent (2004) Shallow Waters

Hy = 3,61
Ts = 10,49
Tp = 11,04
= 5,8
P, = 2,65
Pw = 1,025
= 2
P = 0,4
N, = 4695
tana= 0,444
Sm = 0,0273
Lom = 132,20
Im= 9,20
ty= 43200
A= 1,585
R. = 2,95
&n = 2,690
&mc = 3,529

m
sec
sec

t/m
t/m?

KUpata

m
sec

sec

Van der Meer, 1988 (deep waters)

Van der Meer, 1988b Van Gent 2004

(shallow waters)

Design wave height (local)
Wave period

Peac spectral wave period
Water depth at the toe of the structure

mass density of quarry stones

Sea water specific

Damage level parameter (see table betow)

notational permeability of the structure (see tablg_below)

number of incident waves

slope angle

wave steepness factor 0.

deepwater wavelength corresponding to the mean spectral period
mean spectral wave period

storm duration

apparent specific gravity of armor stones

crest height

surf similarity parameter

Shallow waters

intermediate
type KAion initial damage damage failure
arm. stone 1:1.5 2 3uptos 8
arm. stone 1:2.0 2 4upto6 8
arm. stone 1:3.0 2 6upto9 12
arm.stone | 1:4-1:6 3 8 up to 12 17
Table a. Damage level (Van der Meer)
notional

relation of armor layers armor layer description

permeability

Two armor layers, 0,5 Dn50A and
impermeable core (fine sand or

Dnsoa/Dnsor>=4.5 o . P=0,1
NBOATZnS0F clay or other artificial composite
material)
Dnsoa’Dnsor=2,0, Two armor layers, 1,5 Dn50A and P04
Dy50a/Dnsor=4 core from crushed stone material T
Two armor layers, and core
Dnsoa/Dnsoc=3,2 material (filter layer does not P=0,5
used)
Itpwon One stone graduation is used for P-06
Owpdkiong the cross section o

Table b. Notional permeability
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MAIN MOLE ARMOR PROTECTION

CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Van der Meer, 1988

Dnso= - Equivalent cube length to that of the stone diameter

Wso = - ton

Stone gradation :
Win = - ton.
Winax= - ton.
Armor layer thickness (CEM, 2006) :
r=nxKsX (Wso/Ws)™?

where

n is the layer number = 2

K, 0 layer coefficient then:
~ 1

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

(Wso/10+Ws0/15)/2 =Wegr =

Filter stone thickness :

Filter layer stone gradation (0,70-1,30) X W,;50 = Wyragr = - £wg

Secondary filter layer
Used if main armor gradation is large, if Wn50 >= 8.0ton
According to C.E.R.C., 1984 stone weight will be :

W50/200 =Wsopr = - Kg DnsozF=

the layer consists of at least two stones, n =2,0

ton
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Modified formulas by Van der Meer (1988b) and Van Gent (2004) (to account shallow waters effect)

Tm1,0= 10,04(sec mean spectral period (s) 2
Hy _ . pois| Sa H 0.5 _ .
T/ Tp= 0,83|- between 0.79 + 0.87 for Jonswap spectrum AD. Cpl T I (ﬁs—l.o) plunging conditions
. 50 1 2%

To/Tmo1,0= 1,1}- for spectrums with one peak (y=3.3) 3

&.1.0™ 2,934]- surf similarity parameter for Ty, 4 g ana Hs=H1/3

Eerit = 3,695 Hy s Sa V?( H, P surging conditions

ot AD;;SO =Cs r ﬁ HZ“:L. m(‘gs—l.ﬂ) g g

Hoy= 4,09Im wave height exceeded by 2% at the structure toe

Hay/Hs= 1,200|m

Dpso= 1,416|equivalent cube length to stone diameter

W50 = 7,52]ton

Stone gradation of main armor :

Whin = 5,64 ton. then : Whin = 5,64 ton.
Winax= 9,40 ton. Winax= 9,40 ton.

Armor thickness (CEM, 2006) : Wi = 7,52 ton

r=nx KA X (W50/W5t)(l/3)

where

n layer number = 2

K, layer coefficient ~ 1 Apa: r= 2,90m

Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 : B= 4,35 mkat for n=4 | B= 5,80 m

Main filter layer

According to C.E.R.C., 1984 stone weight of the filter layer is defined by the armor layer weight :

W50/10'15 :W50|: = 0,63 ton.

Filter stone thickness : Dsogr= 0,62 m

Filter layer stone gradation (0,70-1,30) X W59 = tt= 1,24 m
Stone gradation (0,70-1,30) X Wps50 = Wgradr = 0,44 up to 0,81 ton Woradr = 0,20 £WG 0,50 ton

Wior = 0,35 ton
Dsoe= 0,51 m
te = 1,02 m
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Secondary Filter Layer

W50/200 =Wspor = Kg Dnsozr= -
Consists of two two stones, n =2,0 Tr = -
Calculation of H2% (Battjes and Groenendijk 2000):
h 5,8[m Table y
tana= 0,05]- H1/10/Hrms Hau/Hrms
He= 3,71|m C_CG 0,05 1,466 1,548
Hyms= 2,21|m S 0,50 1,467 1,549
Top = 11,04 g - 1,00 1,518 1,603
Hmo= 2,86[m T E 1,20 1,573 1,662
Ho/H 0= 1,264]- % 1,35 1,626 1,717
Her/ Hims= 1,683|- El 1,50 1,638 1,778
Haoe/ Homme= 1,856 2 § 1,75 1,759 1,884
Hi/10/Hims= 1,739 °E’ 2,00 1,786 1,985
2 2,50 1,799 1,978
2 3,00 1,8 1,978
Validity range of Van der Meer's formulas for shallow waters
MNapapetpog Symbol values range check
Armor slope tana 0,44 1:4-1:2 'ok' 'ok'
Wave number N, 4694,76 <3000 ‘error' -
Meazn wave steepness based on T, Som 0,03 0.01-0.06 'ok' ‘ok'
Surf similarity parameter based on T, Em 2,69 1-5 'ok’ 'ok’
Surf similarity parameter based on Ty,1 ¢ & 10 2,93 1.3-6.5 'ok’ 'ok’
Hay/H 1,20 1.2-1.4 ‘error’' 'ok’
sDterizt\l/Jv?eti; ZvaveWave height/ water depth at the H./h 0.62 0.95.1.5 ok ok
Stone gradation ranges Dy s5/Dpis 1.4-2.0 - ‘'ok’
Ratio of core material to main armor Dso-core/ Dnso 0-0.3 - ‘'ok'
Stability number Hs/ (ADps0) 1,61 0.5-4.5 'ok’ 'ok’
Damage level Sq 2 <30 'ok’ -
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MAIN MOLE ARMOR PROTECTION
CROSS SECTION, ARMOR SLOPE: 2,25H:1V

Weight reduction for relatively low crested structures (no underwater)

T, = 11,04 sec — Sop = 0,018963317

fi= 0,967

0<R./H; (Sop/(2xT))*°>0,052

(Lop = 190,368 m)

0,0449

The reduction may be applied

Dnso= 1,37]Median nominal diameter (m)

Wi = 8,490]ton

The stone gradation will be:
Winin = 6,4 ton.
Winax= 10,6 ton.

Layer Thickness :

r=nxKyx (W50/Wst)(l’ 3

where,

n layer number

Ka layer coefficient

then r= 2,95 m
Crest Width

Crest is formed by at least three stones (C.E.R.C., 1984), n=3 :

B=

4,42 m
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MAPAPTHMA E1: AIATOMEZ A-A




OVERTOPPING DISCHARGES CALCULATION - C.S. A1-A1,
Direction: W, Tr = 10years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 1,47 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc(?)= 2,3 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,6 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 1,7 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 8,99 sec (peak spectral period)
T = 7,12 sec (mean spectral period)
Som = 0,0186 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | RR= | 0073 | OK | oK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,02 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. A1-A1,
Direction: W, Tr = 10years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0727 =| Q- | 000003 | = | q= | 00030 |m¥secpern
| | q= | 2972 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
Qs = 1,8428 1t/sec/m
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Input Data
H = 1,47
T, = 8,54
Tp= 8,99
Tn= 7,12
tana = 0,500
= 50
= 3,80
Rc = 2,30
G. = 1,70
Lom = 79,076
Som = 0,019

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A1- A1, Direction: W, Tr= 10 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Hmo = 1,47
Tm10= 8,172
Em10= 4,211

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 2,94 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 4,21

PLEFSIS MICHANIKI

Iribaren coefficient (T,; o Kat Hs)
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A1- A1, Direction: W, Tr= 10 years

a2. Reduction factor due to oblique wave attack y;g:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 4,211 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,68 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R,
Ruzee = 2,948298|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
- . —4 _-02. -2.3 & ;
and a maximum of: oH exp il\ Ho Y% J (23) g1 = 0,010478384 m/savam,or q;= 10,4784 /s avam
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OVERTOPPING DISCHARGES CALCULATION - C.S. A2-A2,
Direction:W, Tr=10years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 1,74 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc (D)= 2,65 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,6 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 2,05 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 8,99 sec (peak spectral period)
T = 7,12 sec (mean spectral period)
Som = 0,0220 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | RR= | 0082 [ OK | oK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,02 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82
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OVERTOPPING DISCHARGES CALCULATION - C.S. A2-A2,
Direction:W, Tr=10years

IMTivaxag 1.2. Empirical coefficients a,b
TYmoc KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0821 = Q- | 000002 | = | q= | 00022 |m¥secpern
| | q= | 2212 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
qp = 1,3714 It/sec/m
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Input Data
H = 1,74
T, = 8,54
Tp= 8,99
Tn= 7,12
tana = 0,500
= 50
= 2,00
Rc = 2,65
G. = 2,05
Lom = 79,076
Som = 0,022

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A2- A2, Direction:W, Tr= 10 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Hmo = 1,74
Tmio0= 8,172
&m10= 3,871

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 3,48 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,87

PLEFSIS MICHANIKI
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A2- A2, Direction:W, Tr= 10 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,871 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,66 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R,
Ruzee = 3,3618838|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
- . —4 _-02. -2.3 & ;
and a maximum of: H, EXP il\ Ho 7% J (23) g: = 0,010812863 m/savam, or q;= 10,8129 /s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. A3-A3,
Direction: W, Tr=10years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 2,26 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc(?)= 3,0 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,6 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 2,4 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 8,99 sec (peak spectral period)
T = 7,12 sec (mean spectral period)
Som = 0,0286 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | RR= | 0076 | OK | OK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,03 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. A3-A3,
Direction: W, Tr=10years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0761 = Q- | 000002 | = | q= | 00039 |m¥secpern
| | q= | 3855 [lt/sec perm
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
Qs = 2,3900 1t/sec/m
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Input Data
H, = 2,26
Ts = 8,54
Tp= 8,99
Tim= 7,12
tana = 0,500
= 50
= 3,80
R = 3,00
Ge = 2,40
Lom = 79,076
Som = 0,029

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 10 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Hmo = 2,26
Tmio0= 8,172
&m10= 3,396

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 4,52 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,40

PLEFSIS MICHANIKI

Iribaren coefficient (T,; o Kat Hs)
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 10 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,396 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Yt surging = 0,64 Y of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzw = 4,1291954](m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
- . —4 _-02. -2.3 & ;
and a maximum of: H, EXP il\ Ho 7% J (23) g: = 0,021657618 m/savam, or q;= 21,6576 |/s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. A1-Al, Direction: W, Tr = 20years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 1,55 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc(?)= 2,3 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,6 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 1,7 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 9,85 sec (peak spectral period)
T = 7,80 sec (mean spectral period)
Som = 0,0163 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | RR= | 0061 [ OK | OK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,02 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. A1-Al, Direction: W, Tr = 20years

IMTivaxag 1.2. Empirical coefficients a,b
TYmoc KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0613 =| Q= | 000006 | = | q= | 00066 |m¥secpern
| | q= | 6,605 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
qp = 4,0953 1t/sec/m
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Input Data
H, = 1,55
Ts = 9,36
Tp= 9,85
Tm= 7,80
tana = 0,500
= 50
= 1,50
R = 2,30
Ge = 1,70
Lom = 94,990
Som = 0,016

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A1- A1, Direction: W, Tr= 20 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Himo = 1,55
Tmi0= 8,957
Em-10= 4,495

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 3,10 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 4,49

PLEFSIS MICHANIKI

Iribaren coefficient (T,; o Kat Hs)
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A1- A1, Direction: W, Tr= 20 years

a2. Reduction factor due to oblique wave attack y;g:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 4,495 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Yt surging = 0,70 Y of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzee = 3,2022581|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
- . —4 _-02. -2.3 & ;
and a maximum of: H, EXP il\ Ho 7% J (23) g: = 0,015935097 m/savam, or q;= 15,9351 |/s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. A2-A2,
Direction: W, Tr=20years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 1,81 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc (D)= 2,65 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,6 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 2,05 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 9,85 sec (peak spectral period)
T = 7,80 sec (mean spectral period)
Som = 0,0191 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | RR= | 0071 | OK | OK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,02 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. A2-A2,
Direction: W, Tr=20years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0706 =| Q= | 000003 | = | q= | 00045 |m¥secpern
| | q= | 4487 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
qp = 2,7821 1t/sec/m
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Input Data
H, = 1,81
Ts = 10,81
Tp= 11,38
Tn= 9,01
tana = 0,500
= 50
= 3,80
R. = 2,65
G = 2,05
Lom = 126,700
Som = 0,014

(m)
(sec)
(sec)
(sec)

)
(deg)

(m)

(m)

(m)

(m)

)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A2- A2, Direction: W, Tr= 20 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Himo = 1,81
Tmio0= 10,344
&m-10= 4,804

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 3,62 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 4,80
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A2- A2, Direction: W, Tr= 20 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 4,804 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Yt surging = 0,71 Y of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzee = 3,8569382|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
: . —4 _=-02. 2.3 e .
and a masum o~ exp | Hw %eB (23) d: = 0,019410081 m/savam,or q; = 19,4101 l/s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. A3-A3,
Direction: W, Tr=20years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 2,34 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc(?)= 3,0 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,6 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 2,4 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 9,83 sec (peak spectral period)
T = 7,78 sec (mean spectral period)
Som = 0,0247 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | RR= | 0066 | OK | OK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,02 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82
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OVERTOPPING DISCHARGES CALCULATION - C.S. A3-A3,
Direction: W, Tr=20years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0660 =| Q= | 000004 | = | q= | 00075 |m¥secpern
| | q= | 7501 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
qp = 4,6507 1t/sec/m
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Input Data
H, = 2,34
Ts = 9,36
Tp= 9,85
Tm= 7,80
tana = 0,500
= 50
= 3,80
R = 3,00
Ge = 2,40
Lom = 94,990
Som = 0,025

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 20 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

HmO = 2,34
Tmio0= 8,957
&m10= 3,658

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 4,68 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,66
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 20 years

a2. Reduction factor due to oblique wave attack y;g:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,658 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,65 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R,
Ruzw = 4,4120723|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
- . —4 _-02. -2.3 & ;
and a maximum of: H, 2 fp il\ Ho ¥t J (23) g: = 0,029431522 m/savam, or q;= 29,4315 |/s ava m

PLEFSIS MICHANIKI 2 from 2



OVERTOPPING DISCHARGES CALCULATION - C.S. A1-Al
Direction: W, Tr=75years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 1,80 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc(?)= 2,3 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,8 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 1,5 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 11,38 sec (peak spectral period)
T = 9,01 sec (mean spectral period)
Som = 0,0142 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | R*= | 0033 |[PROBLEM | OXK. |

2. The wave steepness should varry between the range :

0.035 < s4p, < 0.055 Som 0,01 PROBLEM Ok

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. A1-Al
Direction: W, Tr=75years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0330 = Q= | 000059 | = | q= | 00941 |m¥secpern
| | q= | 94,131 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
Qs = 58,3613 lt/sec/m
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Input Data
H, = 1,80
Ts = 10,81
Tp= 11,38
Tn= 9,01
tana = 0,500
= 50
= 1,50
R. = 2,30
Ge = 1,50
Lom = 126,700
Som = 0,014

(m)
(sec)
(sec)
(sec)

)
(deg)

(m)

(m)

(m)

(m)

)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A1- A1, Direction: W, Tr= 75 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Hmo = 1,80
Tmio0= 10,344
&m-10= 4,817

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 3,60 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 4,82
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Iribaren coefficient (T,; o Kat Hs)
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A1- A1, Direction: W, Tr= 75 years

a2. Reduction factor due to oblique wave attack y;g:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 4,817 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Yt surging = 0,72 Y of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzee = 3,8406396|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
: . —4 _=-02. 2.3 e .
and a maximum of: H, 2 fp T J (23) g: = 0,06118551 m/savam,or q;= 61,1855 |/s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. A2-A2

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 2,06 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc (D)= 2,65 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,8 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 19 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 11,38 sec (peak spectral period)
T = 9,01 sec (mean spectral period)
Som = 0,0163 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | R*= | 0041 [ PROBLEM | OXK. |
2. The wave steepness should varry between the range :
0.035 < 8o, < 0.055 Som 0,02 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82
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OVERTOPPING DISCHARGES CALCULATION - C.S. A2-A2

IMTivaxag 1.2. Empirical coefficients a,b
TYmoc KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0410 = Q- | 000026 | = | q= | 00470 |m¥secpern
| | q= | 47,013 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 50 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
qp = 29,1482 1t/sec/m
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Input Data
H, = 2,06
Ts = 10,81
Tp= 11,38
Tim= 9,01
tana = 0,500
= 50
= 3,80
R. = 2,65
Ge = 1,85
Lom = 126,700
Som = 0,016

(m)
(sec)
(sec)
(sec)

)
(deg)

(m)

(m)

(m)

(m)

)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A2- A2, Direction: W, Tr= 75 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Himo = 2,06
Tmio0= 10,344
&m-10= 4,503

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 4,12 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 4,50

PLEFSIS MICHANIKI
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A2- A2, Direction: W, Tr= 75 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Ys = 0,84 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 4,503 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Yt surging = 0,70 Y of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruze = 4,2594314|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
: . —4 _=-02. 2.3 e .
and a masum o~ exp | Hw %eB (23) 0: = 0,053611986 M/savam,or q;= 53,612 /s avam
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OVERTOPPING DISCHARGES CALCULATION - C.S. A3-A3
Direction: W, Tr = 75years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 2,58 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc(?)= 3,0 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,8 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 2,2 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 11,38 sec (peak spectral period)
T = 9,01 sec (mean spectral period)
Som = 0,0204 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | R*= | 0041 [ PROBLEM | OXK. |
2. The wave steepness should varry between the range :
0.035 < 8o, < 0.055 Som 0,02 PROBLEM O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82
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OVERTOPPING DISCHARGES CALCULATION - C.S. A3-A3
Direction: W, Tr = 75years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0414 =| Q- | 000025 | = | q= | 00569 |m¥secpern
| | q= | 56,909 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 45 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
qp = 39,3921 It/sec/m
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Input Data
H, = 2,58
Ts = 10,81
Tp= 11,38
Tn= 9,01
tana = 0,500
= 45
= 3,80
R. = 3,00
G = 2,20
Lom = 126,700
Som = 0,020

(m)
(sec)
(sec)
(sec)

)
(deg)

(m)

(m)

(m)

(m)

)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 75 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

HmO = 2,58
Tmio0= 10,344
Em-10= 4,024

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 5,16 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 4,02

PLEFSIS MICHANIKI

Iribaren coefficient (T,; o Kat Hs)
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 75 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Ys = 0,85 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 4,024 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Yt surging = 0,67 Y of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzw = 5,1707098](m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
: . —4 _=-02. 2.3 e .
and a masum o~ exp | Hw %eB (23) 0. = 0,08429666 m/savam,or q;= 84,2967 /s avam
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OVERTOPPING DISCHARGES CALCULATION - C.S. B-B B'-B',
Direction: W, Tr = 75years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 3,10 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc (D)= 3,35 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,8 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 2,55 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 11,38 sec (peak spectral period)
T = 9,01 sec (mean spectral period)
Som = 0,0245 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | R*= | 0042 [ PROBLEM | OXK. |

2. The wave steepness should varry between the range :

0.035 < s4p, < 0.055 Som 0,02 PROBLEM Ok

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82
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OVERTOPPING DISCHARGES CALCULATION - C.S. B-B B'-B',
Direction: W, Tr = 75years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F*= 0,0422 E>| Q= | 0,00023 | — | q= | 0,0634 |m3/sec per it
| | q= | 63,385 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 30° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
Qs = 54,7136 1t/sec/m
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Input Data
H, = 3,10
Ts = 10,81
Tp= 11,38
Tn= 9,01
tana = 0,500
= 30
= 3,80
R. = 3,35
Ge = 2,55
Lom = 126,700
Som = 0,024

(m)
(sec)
(sec)
(sec)

)
(deg)

(m)

(m)

(m)

(m)

)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION B-B, Direction: W, Tr= 75 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

HmO = 3,10
Tmi1o0= 10,344
&m10= 3,671

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 6,20 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,67

PLEFSIS MICHANIKI

Iribaren coefficient (T,; o Kat Hs)
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION B-B, Direction: W, Tr= 75 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Y& = 0,90 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,671 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,65 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzee = 6,3162638|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
o |
q __0067 L i 1 22)
= Yoobo.€xp|-43 — ——— 1
VgH:, “tana { Hmo  So Yo ¥e-Y5- 0 )
( R 1|
. . —9 =02, 2.3 L ; -
and a maximum of: -~ = = T e wew @3) g1 = 0,136973606 M/savdm,or q;= 136,974 I/s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. B-B, Tr=20years

Overtopping discharges calculation with Owen method
a. Eloayeyif orotyelowv vroloyiouov

Hies ) = 2,86 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pw (M) = 1,025 ton/m3 Mass density of sea water
Rc (D) = 3,35 m (the crest elevation from the SWL)
Adrwi-Mwi- 0,60 m (The tide variations and specifically the difference between MSL and HHWL)
Rc'(D) = 2,75 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 9,85 sec (peak spectral period)
Ty = 7,80 sec (mean spectral period)
Som = 0,0301 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
y: (?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b(?) = 3,82

(CIRIA, page 511 and 512)

Ilepropiopol Epapoyijc Mefosov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | | R*= | 0064 | OK. [ OK. |
2. The wave steepness should varry between the range :
0.035 < sop < 0.055 | Som 0,03 PROBLEM | O.K.

IMivaxkag 1.1. Empirical coefficients a,b

Tomog K\ionm
SraToprc TPAVOUG a b
A "1/2" 3,7E-10 2,92
B "1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI

1 from 2




OVERTOPPING DISCHARGES CALCULATION - C.S. B-B, Tr=20years

IMivaxag 1.2. Empirical coefficients a,b

Tomoc K\ion B./H,
SiaTopric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
¢. Results
F = 0,0640 =| Q= | 000005 | = | q= | 00103 |m¥secpern
| [ q= | 10,338 [lt/sec perm

Reduction Coefficients

1. Due to obligue wave attack

B:

30°

(the incident wave angle with structure)

(the maximum value of above angle is 60 degrees)

To straight slopes :
I'o bermed slopes:

Qs =

8,92

1,00

2,00

38 1t/sec/m

Type of structure:

PLEFSIS MICHANIKI
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Input Data
H, = 2,86
Ts = 9,36
Tp= 9,85
Tm= 7,80
tana = 0,500
= 30
= 4,80
R = 3,35
Ge = 2,75
Lom = 94,990
Som = 0,030

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION B-B, Direction: W, Tr= 20 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Hmo = 2,86
Tmio0= 8,957
&m10= 3,309

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 5,72 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,31

PLEFSIS MICHANIKI
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION B-B, Direction: W, Tr= 20 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Y& = 0,90 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,309 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,63 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzw = 5,5775424](m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
: . —4 _=-02. 2.3 e .
and a maximum of: H, 2 fp il\ Ho ¥t J (23) g: = 0,062642972 m/savam, or q;= 62,643 |/savam
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OVERTOPPING DISCHARGES CALCULATION - C.S. B-B,
Direction: W, Tr=10years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 2,78 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc (D)= 3,35 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,6 m (The tide variations and specifically the difference between MSL and HHWL)
Rc'(M) = 2,75 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 8,99 sec (peak spectral period)
T = 7,12 sec (mean spectral period)
Som = 0,0352 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

Ilepiopiouoi Epapuoyric Me@odov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | RR= | 0073 | OK | oK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,04 O.K. O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82
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OVERTOPPING DISCHARGES CALCULATION - C.S. B-B,
Direction: W, Tr=10years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,0732 =| Q- | 000003 | = | q= | 00055 |m¥secpern
| | q= | 5490 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 35 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
Qs = 4,4680 1t/sec/m
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Input Data
H, = 2,78
Ts = 8,54
Tp= 8,99
Tim= 7,12
tana = 0,500
= 30
= 4,80
R = 3,35
Ge = 2,75
Lom = 79,076
Som = 0,035

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 10 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

HmO = 2,78
Tmio0= 8,172
&m10= 3,062

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 5,56 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,06
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction: W, Tr= 10 years

a2. Reduction factor due to oblique wave attack y;g:

- dike
Y& = 0,90 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,062 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,62 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R,
Ruzw = 5,251607](m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
gHo Stana | Hm &t BiB¥
( R 1 \I
- . —4 _-02. -2.3 & ;
and a maximum of: H, 2 fp il\ Ho ¥t J (23) g: = 0,049206079 m/savam, or q;= 49,2061 /s avam
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OVERTOPPING DISCHARGES CALCULATION - C.S. H-H

Direction: NW, Tr = 75years

Hies ) =
ps (7) =

pw (7) =
Rc (D)=

AHLWL—MWL=
Rc'(?) =

Top =

T, =
Som =
A=
tana(?) =

Ye(?)

Overtopping discharges calculation with Owen method
a. Eioaywyrj orolyelwv vrodoyiouov
1,81 m

2,65 ton/m3
1,025 ton/m3
2,20 m

0,7 m
1,5 m

6,74 sec
5,33 sec

0,0408

1,585
0,667

0,55

Significant wave height in front of breakwater
Mass density of rocks
Mass density of sea water

(the crest elevation from the SWL)

(The tide variations and specifically the difference between MSL and HHWL)

(The adapted crest elevation in which the tide variations are incorporated)
(peak spectral period)
(mean spectral period)

(wave steepness corresponding to the mean wave period)
(apparent specific weight of rock material-or the armour material
(the slope of the rubble mound)

(reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given

below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,

while the second one additionally includes rubble slopes of 4:3

a(?)=
b(?)=

1,3E-09

3,82

(CIRIA, page 511 and 512)

Ilepioprouol Epapuoyric Mebédov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R*< 0.60

| R*'= | 0055 | OK | OK. |

2. The wave steepness should varry between the range :

0.035 < s, < 0.055

Som 0,04 oK. O.K.

ITivaxag 1.1. Empirical coefficients a,b

Tomog KAion
StaTopric TPAVOUC a b
A "1/2" 3,7E-10 2,92
B "1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. H-H
Direction: NW, Tr = 75years

ITivaxag 1.2. Empirical coefficients a,b

Tomog KAion B,/H,
diaxtopric TPAVOUC a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 | 1E-09 2,82
c. Results
F* - 0,0553 =| Q- | 000008 | = | q= | 00078 |[m%secpern
| | q= | 7,810 [lt/sec perm

Reduction Coefficients

1. Due to obligue wave attack

B: 45° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)

' straight slopes : 1,00 Type of structure:
I'ax bermed slopes: 2,00
qp = 5,4064 It/sec/m
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Input Data
H, = 1,81
Ts = 6,40
Tp= 6,74
Tm= 5,33
tana = 0,667
= 45
= 3,80
R = 2,20
Ge = 1,50
Lom = 44,411
Som = 0,041

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction NW, Tr= 75 years

OVERTOPPING CALCULATION

Local design wave height

Wave period

Max spectral period
Mean spectral period
Mound slope

Incidence wave angle on the structure (°)
Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period

Wave steepness (Hgs kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

Hmo = 1,81
Tmi0= 6,124
&m10= 3,792

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -

Ruzw star= 5,08 (m) = 1.5H,0 J‘ /

method valid for: SWI

1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y

2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 3,62 (m) reference level at

the middle of the berm
SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,79

PLEFSIS MICHANIKI

Iribaren coefficient (T,; o Kat Hs)
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION A3- A3, Direction NW, Tr= 75 years

a2. Reduction factor due to oblique wave attack y;g:

- dike
Ys = 0,85 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,792 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,66 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzee = 3,5345582|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
: . —4 _=-02. 2.3 e .
and 3 masimum of. =L exp | Hw %% (23) 0: = 0,051155077 m/savdm,or q;= 51,1551 I/s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. H-H,

Direction: NW, Tr=20years

Hies ) =
ps (7) =

pw (7) =
Rc (D)=

AHLWL—MWL=
Rc'(?) =

Top =

T, =
Som =
A=
tana(?) =

Ye(?)

Overtopping discharges calculation with Owen method
a. Eioaywyrj orolyelwv vrodoyiouov
1,21 m

2,65 ton/m3
1,025 ton/m3
2,20 m

0,5 m
1,70 m

5,56 sec
4,40 sec

0,0400

1,585
0,667

0,55

Significant wave height in front of breakwater
Mass density of rocks
Mass density of sea water

(the crest elevation from the SWL)

(The tide variations and specifically the difference between MSL and HHWL)

(The adapted crest elevation in which the tide variations are incorporated)
(peak spectral period)
(mean spectral period)

(wave steepness corresponding to the mean wave period)
(apparent specific weight of rock material-or the armour material
(the slope of the rubble mound)

(reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given

below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,

while the second one additionally includes rubble slopes of 4:3

a(?)=
b(?)=

1,3E-09

3,82

(CIRIA, page 511 and 512)

Ilepioprouol Epapuoyric Mebédov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R*< 0.60

| R*'= | 0158 | OK | OK |

2. The wave steepness should varry between the range :

0.035 < s, < 0.055

Som 0,04 oK. O.K.

ITivaxag 1.1. Empirical coefficients a,b

Tomog KAion
StaTopric TPAVOUC a b
A "1/2" 3,7E-10 2,92
B "1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. H-H,
Direction: NW, Tr=20years

ITivaxag 1.2. Empirical coefficients a,b

Tomog KAion B,/H,
diaxtopric TPAVOUC a b
1,1 1,7E-08 2,41
At "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F* - 0,1576 =| Q- | 000000 | = | q= [ 00001 |[m%secpern
| | q= | 0079 [lt/sec perm

Reduction Coefficients

1. Due to obligue wave attack

B: 45° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)

' straight slopes : 1,00 Type of structure:
I'ax bermed slopes: 2,00
qp = 0,0547 It/sec/m
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Input Data
H, = 1,40
Ts = 5,28
Tp= 5,56
Tim= 4,40
tana = 0,667
= 45
= 3,80
R = 2,20
Ge = 1,70
Lom = 30,227
Som = 0,046

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION H-H, Direction: NW, Tr= 20 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

HmO = 1,40
Tmio0= 5,053
&m10= 3,557

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 2,80 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,56

PLEFSIS MICHANIKI
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION H-H, Direction: NW, Tr= 20 years

a2. Reduction factor due to oblique wave attack y;g:

- dike
Ys = 0,85 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,557 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,65 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R,
Ruzee = 2,6598906|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
- . —4 _-02. -2.3 & ;
and a maximum of: H, 2 fp il\ Ho ¥t J (23) g: = 0,006493669 m/savam, or q;= 6,49367 |/s ava m
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OVERTOPPING DISCHARGES CALCULATION - C.S. H-H,
Direction: NW, Tr=10years

Overtopping discharges calculation with Owen method
a. Eioaywyrj orotyeiov vroAoyiouov

Hyes 7 = 1,07 m Significant wave height in front of breakwater
ps (M= 2,65 ton/m3 Mass density of rocks
pPw () = 1,025 ton/m3 Mass density of sea water
Rc(?)= 2,2 m (the crest elevation from the SWL)
Agrwi-mMwi- 0,5 m (The tide variations and specifically the difference between MSL and HHWL)
Re'(D) = 1,7 m
(The adapted crest elevation in which the tide variations are incorporated)
Top = 5,28 sec (peak spectral period)
T = 4,18 sec (mean spectral period)
Som = 0,0392 (wave steepness corresponding to the mean wave period)
A= 1,585 (apparent specific weight of rock material-or the armour material
tana(?) = 0,500 (the slope of the rubble mound)
ye(?) 0,55 (reduction coefficient for rubble roughness)

In the specific case where a protection wall exists the empirical coefficients a and b take values from the two tables given
below, based on the structure type and its geometrical characteristics. The first table refers to cross sections with slopes 1:2,
while the second one additionally includes rubble slopes of 4:3

a(?)= 1,3E-09
b@) = 3,82

(CIRIA, page 511 and 512)

IIepiopioiol Epapuoyric Mefodov

1. The dimensionless crest parameter R* shall be varry between the following range :

0.05 < R* < 0.60 | R*'= | 0199 [ OK | oK |
2. The wave steepness should varry between the range :
0.035 < 84, < 0.055 Som 0,04 O.K. O.K.

Iivaxkag 1.1. Empirical coefficients a,b

Tomog KAion
Staxtouric TPAVOUC a b
A "'1/2" 3,7E-10 2,92
B "'1/2" 1,3E-09 3,82

PLEFSIS MICHANIKI
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OVERTOPPING DISCHARGES CALCULATION - C.S. H-H,
Direction: NW, Tr=10years

IMTivaxag 1.2. Empirical coefficients a,b
Tomocg KA\ion B./H,
Staxtouric TPAVOUG a b
1,1 1,7E-08 2,41
Al "1/2" 1,85 1,8E-07 2,3
2,6 2,3E-08 2,68
1,1 5E-08 3,1
Aii "3/4" 1,85 6,8E-08 2,65
2,6 3,1E-08 2,69
B "1/2" 0.79-1.70 | 1,6E-09 3,18
C "1/2" 0.79-1.70 | 5,3E-09 3,51
D "1/2" 1.6-3.30 1E-09 2,82
c. Results
F - 0,1993 =| Q= | 000000 | = | q= | 00000 |m¥secpern
| | q= | 0,027 [lt/sec per m
Reduction Coefficients
1. Due to obliqgue wave attack
B: 45 ° (the incident wave angle with structure)
(the maximum value of above angle is 60 degrees)
'« straight slopes : 1,00 Type of structure:
I'a bermed slopes: 2,00
qp = 0,0187 1t/sec/m
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Input Data
H, = 1,07
Ts = 5,02
Tp= 5,28
Tm= 4,18
tana = 0,667
= 45
= 3,80
R = 2,20
Ge = 1,70
Lom = 27,323
Som = 0,039

(m)
(sec)
(sec)

(sec)

(deg)
(m)
(m)
(m)
(m)

CALCULATION OF OVERTOPPING DISCHARGES
SECTION H-H, Direction: NW, Tr= 10 years

OVERTOPPING CALCULATION

Local design wave height
Wave period

Max spectral period
Mean spectral period

Mound slope
Incidence wave angle on the structure (°)

Local water depth at the structure toe

Crest level apove the calm water level

Crest width

Wave length corresponds to mean spectral period
Wave steepness (Hg kat T,,)

Rz, = wave run-up height

R = freeboard

H..o = wave height at the toe of the structure
h = water depth at the toe of the structure

o = seaward slope steepness

=i
<

Fig 5.3: Definition of the wave run-up height B ... on a smooth impermeable slope

Wave conditions at the structure toe

HmO = 1,07
Tmio0= 4,804
&m10= 3,869

(m)
(sec)

)

Local spectral wave height

Spectral wave period
Iribaren coefficien t(T,; o Kat Hs)

a. Reduction coefficient determination y,, ys and yg ,,:

al. Reduction coefficient to account berm influence, 0.6<y,<1.0

- Brew -
Ruzw star= 5,08 (m) = 1.5H,0 J‘ /
method valid for: SWI
1. Bermwidth < 1/4 Lo = dh
tan(Aperm)= 0,00 ) berm slope (wave length at deep waters) === =Y
2. Bermslope up to 1:15
Lsiope = 30,00 (m) Bokd
I-berm = 30,00 (m)
Bg = 0,00 (m)
hg = 0,00 (m) (measured from water level: possitive values mooving upwards)
X 2,14 (m) reference level at
the middle of the berm
i SWL ¥ 1.0H
ke = 0,000 — Y N
— 3
ki = 0,000 1.0Hmo - B,
Yo = 1,00 with 0.6 < yb < 1.0 ™ Loerm >
|a.1.1 mean berm slope a',(calcultaion of beraking parameter):
tana = (1.5H50 + 729 )/ (Lsigge - B)
Ly,
tana, = 1,00 Mean representative berm slope A ] IS—— .
< B >
Lslope =

a.1.2 Calculation of the modified breaking parameter due to berm

Sm-1,0 = 3,87

PLEFSIS MICHANIKI
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CALCULATION OF OVERTOPPING DISCHARGES
SECTION H-H, Direction: NW, Tr= 10 years

a2. Reduction factor due to oblique wave attack yg:

- dike
Ys = 0,85 =1-0.0033*abs(B), omou 0°<abs(B)<80°,
\-\\HHHH 4
For B>110° overtopping is considered q=0 m*/s/m. T ~i. e ") b
H-\""--\.\_\_ ,-" *-_,__H *-h,__hq_
direction of I,-'F i N
propagation, [ |
including reflection p
a3. Rughness coefficient of slope, y;:
Rughness coefficinet is taken from the following TAW (2002) table. Reference type Ve
Concrete 1.0
Asphalt 1.0
Closed concrete block 1.0
Ys = 0,55 Grass 1.0
Vilvoorden stone 0.85
Basalt 0.90
The above value stands for §m-1,0<1,8. For greater values (1,8 up to 10 where y;=1) the coefficient is linearly increased up Haringman 0.90
to1l Fixtone = open stone asphalt 0.90
' Armorflex 0.90
1,0~ 3,869 )
Sm.0 L Small blocks over 1/25 of surface 0.85
The coefficient turns to Small blocks over 1/9 of surface 0.80
Y surging = 0,66 Ya of block revetment 10 cm higher  0.90
Ribs (optimum dimensions) 0.75
Armour rock - two layers thick
Armour rock = single layer 0.70
a4. Wall effect y,:
awall: -
Yv = 1,00
b. Run-up calculation, R, >y
Ruzw = 2,1077243|(m) Probability of exceedance 2% above the water level
c. Calculation of dimensionless wave overtopping rate, g (m/s avda m)
(a |
q __0067 _ R, 1 (22)
= y.;’f.exp_4.3—y71
g Vtana | He & BFBK
( R 1 \I
: . —4 _=-02. 2.3 e .
and a masum o~ exp | Hw %eB (23) d; = 0,001076509 m/savam, or q; = 1,07651 /s avam
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TOE PROTECTION DESIGN METHOD BURCHARTH

C.S.:B-B B'-B'
Input Data
Hg = 3,10(m Design wave height (m)
Ts = 10,81|sec Wave period (sec)
TgL = 10,81|sec Wave period (sec)
Ps = 2,65](- specific weight of armour stone (ton/m3)
Pw = 1,025]- specific weight of sea water (ton/m3)
P = 0,4{- notional porosity of cross section
tq= 43200|sec (wind duration for wave generation - hours)
= 1,59 (apparent specific weight of armour stone)
hy, (?) = 3,3|m (septh at the berm crest - m)
he (?) = 5,2[m (local depth infront of the toe berm - m)
Nog (7) = 0,5|m (damage factor)
0,5 no or minor damage
2 acceptable damage
4 serious damage
tocdaili +16.0 +20 f
+14.0 —
100t parafielepiped
concrate block /
[ :
F e
16.51 paraliefopiped
concrete bock 5
§0m " 7t paraliaiopipod
-18.8 ; concrate block
= “0.1-11 paralislepiped
Eﬁa concrete block

2. Application

The case deals with the classical rubble mound breakwater cross section with protection wall behind the structure
crest. According to CEM the cross - section might consist either from rocks or parallilepiped concrete blocks.

Anomogram is given below in which the protection wall influence is presented. With increasing the wall height the
calculated rock weights are increasing too. In addition the calculated results deviate from the model tested ones when
the wall height is getting higher.

The methodology is presented by Burcharth and is taken form CEM. Due to the wall influence the rock weights which
are estimated by the method are in general high. Thus the specific case should be preferably used for rubble mounds
with protection walls.

3. AroteAéopara

Dnso= I O,836|Equiva|net cube dimension (m)

Wso= | 1546,3kg

PLEFSIS MICHANIKI 1 from 2



TOE PROTECTION DESIGN METHOD BURCHARTH
C.S.:B-B B'-B'

Nod L Do)

Wave wall crest level +18.0m
Wawve wall cast level +20.0m
HHWL +4.5

h,=185m

Number of waves is app. 2,500
per data point (sea siaie)
JONSWAP spectrum with y= 1.4

0: Refative number of
= H (m) displaced blocks

X0

g 10 11 12 13

Wave wall crast leval +18.0m
Wave wall crest ievel +20.0 m
LLWL +0.0 m

hy=14.0m

Number of waves is app. 2,500
par data point (sea stale)
JONSWAP spectrum with + = 4
[ Ralative numbar af

= Hjm) aisplaced blocks

no

PLEFSIS MICHANIKI
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TOE PROTECTION DESIGN METHOD BURCHARTH

CS.:I-Ir
Input Data
Hg = 3,36[m Design wave height (m)
Ts = 10,81|sec Wave period (sec)
TgL = 10,81|sec Wave period (sec)
Ps = 2,65](- specific weight of armour stone (ton/m3)
Pw = 1,025]- specific weight of sea water (ton/m3)
P = 0,4{- notional porosity of cross section
tq= 43200|sec (wind duration for wave generation - hours)
= 1,59 (apparent specific weight of armour stone)
hy, (?) = 3,8|m (septh at the berm crest - m)
he (?) = 5,7[m (local depth infront of the toe berm - m)
Nog (?) = 0,5|m (damage factor)
0,5 no or minor damage
2 acceptable damage
4 serious damage
tocdaili +16.0 +20 f
+14.0 —
100t paratielepiped
concrate block /
[ :
F e
16.51 paraliefopiped
concrete bock 5
§0m " 7t paraliaiopipod
-18.8 ; concrate block
= “0.1-11 paralislepiped
Eﬁa concrete block

2. Application

The case deals with the classical rubble mound breakwater cross section with protection wall behind the structure
crest. According to CEM the cross - section might consist either from rocks or parallilepiped concrete blocks.

Anomogram is given below in which the protection wall influence is presented. With increasing the wall height the
calculated rock weights are increasing too. In addition the calculated results deviate from the model tested ones when
the wall height is getting higher.

The methodology is presented by Burcharth and is taken form CEM. Due to the wall influence the rock weights which
are estimated by the method are in general high. Thus the specific case should be preferably used for rubble mounds
with protection walls.

3. AroteAéopara

Dnso= I O,871|Equiva|net cube dimension (m)

Wso= [ 1748,2]kg
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TOE PROTECTION DESIGN METHOD BURCHARTH
CS.:I-Ir

Nod L Do)

Wave wall crest level +18.0m
Wawve wall cast level +20.0m
HHWL +4.5

h,=185m

Number of waves is app. 2,500
per data point (sea siaie)
JONSWAP spectrum with y= 1.4

0: Refative number of
= H (m) displaced blocks

X0

g 10 11 12 13

Wave wall crast leval +18.0m
Wave wall crest ievel +20.0 m
LLWL +0.0 m

hy=14.0m

Number of waves is app. 2,500
par data point (sea stale)
JONSWAP spectrum with + = 4
[ Ralative numbar af

= Hjm) aisplaced blocks

no

PLEFSIS MICHANIKI
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TOE PROTECTION DESIGN METHOD BURCHARTH

C.S.: A-A
Input Data
Hg = 3,36[m Design wave height (m)
Ts = 10,81|sec Wave period (sec)
TgL = 10,81|sec Wave period (sec)
Ps = 2,65](- specific weight of armour stone (ton/m3)
Pw = 1,025]- specific weight of sea water (ton/m3)
P = 0,4{- notional porosity of cross section
tq= 43200|sec (wind duration for wave generation - hours)
= 1,59 (apparent specific weight of armour stone)
hy, (?) = 5,3[m (septh at the berm crest - m)
he (?) = 7,2[m (local depth infront of the toe berm - m)
Nog (?) = 0,5|m (damage factor)
0,5 no or minor damage
2 acceptable damage
4 serious damage
tocdaili +16.0 +20 f
+14.0 —
100t paratielepiped
concrate block /
[ :
F e
16.51 paraliefopiped
concrete bock 5
§0m " 7t paraliaiopipod
-18.8 ; concrate block
= “0.1-11 paralislepiped
Eﬁa concrete block

2. Application

The case deals with the classical rubble mound breakwater cross section with protection wall behind the structure
crest. According to CEM the cross - section might consist either from rocks or parallilepiped concrete blocks.

Anomogram is given below in which the protection wall influence is presented. With increasing the wall height the
calculated rock weights are increasing too. In addition the calculated results deviate from the model tested ones when
the wall height is getting higher.

The methodology is presented by Burcharth and is taken form CEM. Due to the wall influence the rock weights which
are estimated by the method are in general high. Thus the specific case should be preferably used for rubble mounds
with protection walls.

3. AroteAéopara

Dnso= I O,634|Equiva|net cube dimension (m)

W = | 675,3|kg
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TOE PROTECTION DESIGN METHOD BURCHARTH
C.S.: A-A

Nod L Do)

Wave wall crest level +18.0m
Wawve wall cast level +20.0m
HHWL +4.5

h,=185m

Number of waves is app. 2,500
per data point (sea siaie)
JONSWAP spectrum with y= 1.4

0: Refative number of
= H (m) displaced blocks

X0

g 10 11 12 13

Wave wall crast leval +18.0m
Wave wall crest ievel +20.0 m
LLWL +0.0 m

hy=14.0m

Number of waves is app. 2,500
par data point (sea stale)
JONSWAP spectrum with + = 4
[ Ralative numbar af

= Hjm) aisplaced blocks

no
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TOE PROTECTION DESIGN METHOD BURCHARTH

C.S.: E-E
Input Data
Hg = 3,63[m Design wave height (m)
Ts = 10,81|sec Wave period (sec)
TgL = 10,81|sec Wave period (sec)
Ps = 2,65](- specific weight of armour stone (ton/m3)
Pw = 1,025]- specific weight of sea water (ton/m3)
P = 0,4{- notional porosity of cross section
tq= 43200|sec (wind duration for wave generation - hours)
= 1,59 (apparent specific weight of armour stone)
hy, (?) = 5,3[m (septh at the berm crest - m)
he (?) = 7,2[m (local depth infront of the toe berm - m)
Nog (?) = 0,5|m (damage factor)
0,5 no or minor damage
2 acceptable damage
4 serious damage
tocdaili +16.0 +20 f
+14.0 —
100t paratielepiped
concrate block /
[ :
F e
16.51 paraliefopiped
concrete bock 5
§0m " 7t paraliaiopipod
-18.8 ; concrate block
= “0.1-11 paralislepiped
Eﬁa concrete block

2. Application

The case deals with the classical rubble mound breakwater cross section with protection wall behind the structure
crest. According to CEM the cross - section might consist either from rocks or parallilepiped concrete blocks.

Anomogram is given below in which the protection wall influence is presented. With increasing the wall height the
calculated rock weights are increasing too. In addition the calculated results deviate from the model tested ones when
the wall height is getting higher.

The methodology is presented by Burcharth and is taken form CEM. Due to the wall influence the rock weights which
are estimated by the method are in general high. Thus the specific case should be preferably used for rubble mounds
with protection walls.

3. AroteAéopara

Dnso= I O,752|Equiva|net cube dimension (m)

Wso= [ 1127,3kg

PLEFSIS MICHANIKI 1 from 2



TOE PROTECTION DESIGN METHOD BURCHARTH
C.S.: E-E

Nod L Do)

Wave wall crest level +18.0m
Wawve wall cast level +20.0m
HHWL +4.5

h,=185m

Number of waves is app. 2,500
per data point (sea siaie)
JONSWAP spectrum with y= 1.4

0: Refative number of
= H (m) displaced blocks

X0

g 10 11 12 13

Wave wall crast leval +18.0m
Wave wall crest ievel +20.0 m
LLWL +0.0 m

hy=14.0m

Number of waves is app. 2,500
par data point (sea stale)
JONSWAP spectrum with + = 4
[ Ralative numbar af

= Hjm) aisplaced blocks

no

PLEFSIS MICHANIKI
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TOE PROTECTION OF RUBBLE MOUND STRUCTURES
Van Der Meer, C.S. Z-Z, H-H, 0-0

Input Data
Hs = 1,81Im Design wave height (m)
Ts = 6,4(sec Spectral periood (sec)
Tp = 6,74|sec Peak spectral period (sec)
Ps= 2,65]- specific weight of armour stone
Pw = 1,025]- specific weight of sea water
= 1,585 apparent specific weight of armour stone
h, (?) = 2,1Im
hs (?) = 2,9|m
Nog (?) = 0,5|m
|y, = 0,72
0,5 no damage criterion
2 acceptable movement
4 serious damage - not accepted

Fig. 1: Explanation figure of incorporated parameters

Tested cross sections

+O.T0

. Al measomas in malse
+0.50 b )
—ow f’f h\“

e

T e - ety \\-\_\ . +0,00
o - o -
e - N N v
’ Cross Saofon of fes! sefup

2. Method application

The method is applicable to common breakwaters' type that require toe protection.

3. Validity range of method

l 1 1.8 2 1 2
0,1 <Hs< 20 O.K. O.K.
1l. 1 0,724 2 1 2
04 <hy/hg < 0,9 O.K. OK.
. 1 7,615 2 1 2
3 <hy/Dpsg < 25 oK. OK.
IV. 4,594 2 2
Nog *°Hs / (ADngg) > 2 OK.
4, Results
= . Hy _|» +6.2 Ay - N oS
Diso™ 0,276]Equivalent cube length (meters) if D, | ‘[ i ] f
B . s =[1.o+0.24[¢]]\“,‘-‘
Drso™ 0,477]Equivalent cube length (meters) if AD,s s
Wy, = 287,1)kg Wi = 2154 kg Winex = 358,9 kg

1 a1o 1



MAPAPTHMA H: EAEMXOl EYZTAOEIAZ - AIAZTAZIOAONHZH MMPOTEINOMENQON

AIATOMQON KPHMIAOTOIXQN




MAPAPTHMA H1: AIATOMH BA©GOYZ EAPAZHZ -2,80M.




MAPAPTHMA H1: AIATOMH BAOGOYZX EAPAZHX -2,80M.




MAPAPTHMA H1.1: KATAZTAZH AEITOYPTIAZ - ZTATIKH ®OPTIZH




MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -2.60M

Prefab wall analysis

Input data

Project

Task : MYTIKAS SHELTER

Part : QUAYWALL _ -2.60M

Description : QUAYWALL DESIGN -OPERATION
Customer : -

Author : PLEFSIS MICHANIKI

Date . 714/2016

Settings

Standard - no reduction of parameters (2)
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation:  Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Allowable eccentricity : 0,333
Verification methodology : Limit states (LSD)
Reduction coeff. of soil parameters
Permanent design situation
Reduction coeff. of internal friction : Yme = 1,00 [-]
Reduction coeff. of cohesion : Yme = 1,00 [-]
Reduction coeff. of Poisson's ratio : Ymy = 1,00 [-]
Coefficient of unit weight behind construction : Ymy = 1,00 [-]
Coefficient of unit weight in front of constr. : Ymy = 1,00 [-]
Reduction coeff. of bearing capacity
Permanent design situation
Reduction coeff. of overturning : Yo = 1,00 [-]
Reduction coeff. of sliding resistance : Vs = 1,00 [-]
Reduction coeff. of bearing capacity : Yp = 1,00 [-]

Geometry of structure

Slope of wall = 0,00 °
Width @ Height Offset Offs.(L) Offs.(R) Selfw. Friction | Cohesion Shear bear.cap.

No- b[m] | h[m] k[m] o4[m] oz[m] [kN/m3] [ [kPa] Rs [kN/m]
4 1,70 0,70 0,00 0,00 0,00 24,00 0,500 0,00 0,00
3 2,50 1,10 0,00 0,00 0,00 24,00 0,500 0,00 0,00
2 2,70 0,95 0,00 0,00 0,30 24,00 0,500 0,00 0,00
1 3,00 0,95 0,00 -0,30 0,00 24,00 - - -

Note: Blocks are ordered from bottom to the top

[GEOS5 - Prefab Wall | version 5.2017.56.0 | hardware key 8800 / 1 | VERELIS GEORGIOS | Copyright © 2018 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[3DR Engineering Software Ltd. | | info@3dr.eu| http://www.3dr.eu]



PLEFSIS MICHANIKI

QUAYWALL _ -2.60M

MYTIKAS SHELTER

Basic soil parameters

c
No. Name Pattern Pef of Yy fsu o
] [kPa] [kN/m3] [kN/m3] [°]
1 PAVING 8000 000 24,00 14,00 26,67
BACK FILL & CRUSHED STONE
2 MATERIAL 35,00 0,00 20,80 12,80 20,00
3  BACKFILL - RELIEF PRISM 38,00 0,00 17,55 10,74 25,00
4  FOUNDATION PRISM 31,00 0,00 18,20 11,21 20,00
All soils are considered as cohesionless for at rest pressure analysis.
Soil parameters
PAVING
Unit weight : y = 24,00 kN/m3
Stress-state : effective
Angle of internal friction : gpef = 60,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soll : § = 26,67°
Soil : cohesionless
Saturated unit weight : Ysat = 24,00 kN/m3
BACK FILL & CRUSHED STONE MATERIAL
Unit weight : y = 20,80 kN/m3
Stress-state : effective
Angle of internal friction : oef = 35,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°
Soil : cohesionless
Saturated unit weight : Ysat = 22,80 kN/m3
BACK FILL - RELIEF PRISM
Unit weight : y = 17,55 kN/m3
Stress-state : effective
Angle of internal friction : gpef = 38,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 2500°
Soil : cohesionless
Saturated unit weight : Ysat = 20,74 KN/m3
FOUNDATION PRISM
Unit weight : y = 18,20 kN/m3
Stress-state : effective
Angle of internal friction : pef = 31,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°
Soil : cohesionless
Saturated unit weight : Ysat = 21,21 kKN/m3
I 2|

[GEOS5 - Prefab Wall | version 5.2017.56.0 | hardware key 8800 / 1 | VERELIS GEORGIOS | Copyright © 2018 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -2.60M
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]

1 0,20 PAVING EEEEE

2 0,70 BACK FILL & CRUSHED STONE MATERIAL

3 2,75 BACKFILL - RELIEF PRISM 14 © O/O -

4 3,00 FOUNDATION PRISM '7 e O/O .

5 - FOUNDATION PRISM 14 © O/O -
Name : Profile and assignment Stage - analysis : 1 -0
Description : QUAY-WALL SECTION

4 I
3,70 3 N
* 2,75
2
1
3,p0

Foundation
Type of foundation : soil from geological profile
Terrain profile
Terrain behind the structure is flat.
Water influence
GWT behind the structure lies at a depth of 0,90 m
GWT in front of the structure lies at a depth of 0,90 m
Subgrade at the heel is not permeable.
Uplift in foot. bottom due to different pressures is not considered.
I 3
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PLEFSIS MICHANIKI

MYTIKAS SHELTER
QUAYWALL _ -2.60M

Input surface surcharges

Surcharge : Mag.1 Mag.2 Ord.x Length Depth
No. A
° new change ction [kN/m2]  [kN/m2]  x[m] I [m] z [m]
1 Yes variable 16,67 0,80 1,90 on terrain
No. Name
1 MOBILE LOAD
Resistance on front face of the structure
Resistance on front face of the structure is not considered.
Applied forces acting on the structure
F F
No. Force . Name Action * “ m * 8
new  edit [kN/m] [kN/m] [kNm/m] [m] [m]
1 Yes BOLLARD LOAD variable -5,00 0,00 0,00 -1,70 0,00
Earthquake
Factor of horizontal acceleration Ky, = 0,0000
Factor of vertical acceleration K, = 0,0000
Water below the GWT is free.
Specific gravity of soil particles Gg = 2,50.
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Active pressure behind the structure - partial results
Layer Thickness a od (o Y dd Ka Comment
No. [m] | [] [kPa] [kN/m3] []
1 0,20 24,15 60,00 0,00 24,00 60,00 0,525
2 0,50 24,15 35,00 0,00 20,80 35,00 0,526
3 0,09 0,00 35,00 0,00 20,80 20,00 0,245
4 0,11 26,28 35,00 0,00 20,80 35,00 0,563
5 0,90 26,28 38,00 0,00 10,74 38,00 0,548
6 0,95 -17,53 38,00 0,00 10,74 25,00 0,115
7 0,90 0,00 38,00 0,00 10,74 25,00 0,217
8 0,05 0,00 31,00 0,00 11,21 20,00 0,286
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
3 0,70 15,20 0,00 3,72 3,50 1,27
0,79 17,02 0,00 4,17 3,92 1,43
4 0,79 17,02 0,00 9,59 4,61 8,41
0,90 19,36 0,00 10,91 5,24 9,57
5 0,90 19,36 0,00 10,61 4,60 9,56
1,80 29,03 0,00 15,91 6,90 14,33
I 4]
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -2.60M
Layer Start [m] 6z ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
6 1,80 29,03 0,00 3,32 3,30 0,43
2,75 39,23 0,00 4,49 4,45 0,58
7 2,75 39,23 0,00 8,50 7,71 3,59
3,65 48,89 0,00 10,60 9,60 4,48
8 3,65 48,89 0,00 14,00 13,15 4,79
3,70 49,46 0,00 14,16 13,30 4,84
Forces acting on construction
Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -1,87 147,87 1,52 1,000
Earthq.- constr. 0,00 -1,70 0,00 1,56 1,000
Weight - earth wedge 0,00 -2,24 2,75 2,96 1,000
Earthquake - soil wedge 0,00 -2,24 0,00 2,97 1,000
Weight - earth wedge 0,00 -3,33 9,70 2,33 1,000
Earthquake - soil wedge 0,00 -3,33 0,00 2,33 1,000
Active pressure 19,56 -1,43 18,74 3,00 1,000
Water pressure 0,00 -3,70 0,00 2,49 1,000
Earthq.- act.pressure 0,00 -3,70 0,00 2,49 1,000
Dynamic water pressure 0,00 -3,70 0,00 2,49 1,000
Dyn. water pressure at the front 0,00 -3,70 0,00 2,49 1,000
MOBILE LOAD 8,24 -1,55 6,30 2,97 1,000
BOLLARD LOAD 5,00 -3,70 0,00 0,30 1,000

Verification of complete wall

Check for overturning stability
Resisting moment  M;gg = 331,12 KNm/m

Overturning moment Mgy, = 59,15 kKNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Heg = 111,38 kN/m

Active horizontal force Hact = 32,80 kN/m
Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

5]
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -2.60M
Name : Verification Stage - analysis : 1 - 1
Description : Joint -1
5,00 Q’7n AVAVAY AVAAVAVAAVE
!
4
__________ 147,87 2,5_____ - - =
|
3,70 3
y /95
2
1
+z
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
i [kNm/m] [kN/m] [kN/m] [-] [kPa]
1 6,08 185,37 32,80 0,011 63,17
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
i [kNm/m] [kN/m] [kN/m]
1 6,08 185,37 32,80

Verification of foundation soil
Stress in the footing bottom : trapezoid
Eccentricity verification

Max. eccentricity of normal force e 0,011
Maximum allowable eccentricity egy = 0,333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom c 65,85 kPa
Bearing capacity of foundation soil Ry = 600,00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

I 6]
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -2.60M
Name : Bearing cap. Stage - analysis : 1 - -1
VAAAAAAANAVAAVANA A
[T T
A
\ T
_______________________ o s
Ov [} U})/o
o° 55 oy
g opf 0
3,70 3 6 0,0 ©/ 4
o/ © g C o Ol
/ o A ® 7 s
(SRS O/ (¢}
o ¢ o2 o o
2 /0 O/ o &
o 97° 4 ©
oI
v 3,00 s 0,0 9/ 0
/|/1 - /o o/o »
‘ >~ 0 9
6 o/o B /o/oo
P
P O/MOO q/o
T S \ © 6/° 4o
5 B
Dimensioning No. 1
Active pressure behind the structure - partial results
Layer Thickness o Pd Cd Y dd Ka Comment
No. [m] | [] [kPa] [kN/m3] [
1 0,20 2415 60,00 0,00 24,00 60,00 0,525
2 0,50 2415 35,00 0,00 20,80 35,00 0,526
3 0,20 0,00 35,00 0,00 20,80 20,00 0,245
4 0,90 0,00 38,00 0,00 10,74 25,00 0,217
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
3 0,70 15,20 0,00 3,72 3,50 1,27
0,90 19,36 0,00 4,74 4,46 1,62
4 0,90 19,36 0,00 4,20 3,80 1,77
1,80 29,03 0,00 6,29 5,70 2,66
Pressure profile due to surcharge - MOBILE LOAD
Point Depth Hor. comp. Vert. comp.
No. [m] [kPa] [kPa]
1 0,00 0,00 0,00
2 0,00 0,00 0,00
3 0,20 0,00 0,00
4 0,34 0,00 0,00
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Point Depth Hor. comp. Vert. comp.
No. [m] [kPa] [kPa]
5 0,34 2,16 3,62
6 0,70 2,12 3,54
7 0,70 3,91 1,42
8 0,90 3,86 1,40
9 0,90 3,29 1,53
10 1,80 3,09 1,44
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,94 72,06 1,09 1,000
Earthq.- constr. 0,00 -0,82 0,00 1,13 1,000
Weight - earth wedge 0,00 -1,43 9,70 2,03 1,000
Earthquake - soil wedge 0,00 -1,43 0,00 2,03 1,000
Active pressure 6,45 -0,68 4,79 2,44 1,000
Water pressure 0,00 -1,80 0,00 2,19 1,000
Earthq.- act.pressure 0,00 -1,80 0,00 2,19 1,000
Dynamic water pressure 0,00 -1,80 0,00 2,19 1,000
Dyn. water pressure at the front 0,00 -1,80 0,00 2,19 1,000
MOBILE LOAD 4,42 -0,70 2,92 2,46 1,000
BOLLARD LOAD 5,00 -1,80 0,00 0,00 1,000
Verification of construction joint above the block No.: 2
Check for overturning stability
Resisting moment Mg = 117,20 KNm/m
Overturning moment Mg, = 16,47 kKNm/m
Joint for overturning stability is SATISFACTORY
Check for slip
Resisting horizontal force Hieg = 44,73 kN/m
Active horizontal force Hact = 15,87 kN/m
Joint for slip is SATISFACTORY
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Name : Dimensioning

Description : Joint -

3

Stage - analysis : 1 - 1

>0 706 | 970
4
______________ ‘ | §0% _ _ _ _ _ _ o
3,/0 3 e
2
1+Z
Name : Dimensioning Stage - analysis : 1 -1
Description : Joint - 4
5,00 55-06 9,70
4
______________ \ | 8§03 _ _ _ _ _ _ _
3,/0 3 -
2
1+z
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -2.60

Prefab wall analysis

Input data

Project

Task : MYTIKAS SHELTER

Part : QUAYWALL _ -2.60

Description : QUAYWALL DESIGN - SEISMIC
Author : PLEFSIS MICHANIKI

Date . 714/2016

Settings

Standard - no reduction of parameters (2)
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation: Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Allowable eccentricity : 0,333

Verification methodology : Limit states (LSD)

Reduction coeff. of soil parameters
Permanent design situation

Reduction coeff. of internal friction : Yme = 1,00 [-]
Reduction coeff. of cohesion : Yme = 1,00 [-]
Reduction coeff. of Poisson's ratio : Ymy = 1,00 [-]
Coefficient of unit weight behind construction : Ymy = 1,00 [-]
Coefficient of unit weight in front of constr. : Ymy = 1,00 [-]

Reduction coeff. of bearing capacity
Permanent design situation

Reduction coeff. of overturning : Yo = 1,00 [-]
Reduction coeff. of sliding resistance : Vs = 1,00 [-]
Reduction coeff. of bearing capacity : Yp = 1,00 [-]

Geometry of structure

Slope of wall = 0,00 °
Width @ Height Offset Offs.(L) Offs.(R) Selfw. Friction | Cohesion Shear bear.cap.

No.

b[m] | h[m] k[m] o4[m] oz[m] [kN/m3] [ [kPa] Rs [kN/m]
4 1,70 0,70 0,00 0,00 0,00 24,00 0,500 0,00 0,00
3 2,50 1,10 0,00 0,00 0,00 24,00 0,500 0,00 0,00
2 2,70 0,95 0,00 0,00 0,30 24,00 0,500 0,00 0,00
1 3,00 0,95 0,00 -0,30 0,00 24,00 - - -

Note: Blocks are ordered from bottom to the top
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Name : QUAYWALL GEOMETRY Stage - analysis : 1-0

VIAIAAIAIAAIAIAIAAIAIA AL
N AVAVAVAYAVAVAVAYAVAAVAVAVAY

7 ob0 [T

O
2,50 o/

Basic soil parameters

Pef Cef Y Ysu )
[°] [kPa] [kN/m3] [kN/m3] [°1

No. Name Pattern

1 PAVING @ 60,00 0,00 24,00 1400 2667
BACK FILL & CRUSHED STONE —

2 ATERIAL 3500 0,00 20,80 1280 20,00

3 BACK FILL - RELIEF PRISM o 3800 000 17,55 1074 2500

4  FOUNDATION PRISM REYZ 31,00 0,00 18,20 1121 20,00

O

(0]

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

PAVING

Unit weight : y = 24,00 kN/m3
Stress-state : effective

Angle of internal friction : gef = 60,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soll : § = 2667°

Soil : cohesionless
Saturated unit weight : Ysat = 24,00 kN/m3
BACK FILL & CRUSHED STONE MATERIAL

Unit weight : y = 20,80 kN/m3
Stress-state : effective

Angle of internal friction : gef = 35,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : § = 20,00°
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Soil : cohesionless
Saturated unit weight : Ysat = 22,80 kN/m3
BACK FILL - RELIEF PRISM

Unit weight : y = 17,55 kN/m3
Stress-state : effective

Angle of internal friction : oef = 38,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 2500°

Soil : cohesionless
Saturated unit weight : Ysat = 20,74 KN/m3
FOUNDATION PRISM

Unit weight : y = 18,20 kN/m3
Stress-state : effective

Angle of internal friction : pef = 31,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°

Soil : cohesionless
Saturated unit weight : Ysat = 21,21 kN/m3

Geological profile and assigned soils

No. Layer Assigned soil Pattern
[m]
1 0,20 PAVING
2 0,70 BACK FILL & CRUSHED STONE MATERIAL
3 2,75 BACK FILL - RELIEF PRISM
4 3,00 FOUNDATION PRISM
5 FOUNDATION PRISM

3
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Name : Profile and assignment Stage - analysis : 1 -0
Description : QUAY-WALL SECTION

AV AV AV A AR AR\ AVAV

V5

N
+z
N

3,p0
Foundation
Type of foundation : soil from geological profile
Terrain profile
Terrain behind the structure is flat.
Water influence
GWT behind the structure lies at a depth of 0,90 m
GWT in front of the structure lies at a depth of 0,90 m
Subgrade at the heel is not permeable.
Uplift in foot. bottom due to different pressures is not considered.
Input surface surcharges
h Mag.1 Mag.2 . L h Depth
No. Surcharge Action ag ag Ord.x engt ept
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes variable 8,33 0,80 1,90 on terrain
No. Name

1 MOBILE LOAD
Resistance on front face of the structure
Resistance on front face of the structure is not considered.
Applied forces acting on the structure

Force . Fx F, M X z
. Name Action
new |edit [kN/m] [kN/m] [kNm/m] [m] [m]
1 Yes BOLLARD LOAD variable -2,50 0,00 0,00 -1,70 0,00
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MYTIKAS SHELTER
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Earthquake
Factor of horizontal acceleration K, = 0,1600
Factor of vertical acceleration K, = 0,0720

Water below the GWT is free.
Specific gravity of soil particles Gg = 2,50.

Settings of the stage of construction
Design situation : permanent

Verification No. 1
Active pressure behind the structure - partial results

Layer Thickness a od (o Y dd Ka Comment
No. [m] | [] [kPa] [kN/m3] []
1 0,20 2415 60,00 0,00 24,00 60,00 0,525
2 0,50 2415 35,00 0,00 20,80 35,00 0,526
3 0,09 0,00 35,00 0,00 20,80 20,00 0,245
4 0,11 26,28 35,00 0,00 20,80 35,00 0,563
5 0,90 26,28 38,00 0,00 10,74 38,00 0,548
6 0,95 -17,53 38,00 0,00 10,74 25,00 0,115
7 0,90 0,00 38,00 0,00 10,74 25,00 0,217
8 0,05 0,00 31,00 0,00 11,21 20,00 0,286
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
3 0,70 15,20 0,00 3,72 3,50 1,27
0,79 17,02 0,00 4,17 3,92 1,43
4 0,79 17,02 0,00 9,59 4,61 8,41
0,90 19,36 0,00 10,91 5,24 9,57
5 0,90 19,36 0,00 10,61 4,60 9,56
1,80 29,03 0,00 15,91 6,90 14,33
6 1,80 29,03 0,00 3,32 3,30 0,43
2,75 39,23 0,00 4,49 4,45 0,58
7 2,75 39,23 0,00 8,50 7,71 3,59
3,65 48,89 0,00 10,60 9,60 4,48
8 3,65 48,89 0,00 14,00 13,15 4,79
3,70 49,46 0,00 14,16 13,30 4,84
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -1,87 147,87 1,52 1,000
Earthq.- constr. 35,92 -1,70 -16,17 1,56 1,000
Weight - earth wedge 0,00 -2,24 2,75 2,96 1,000
Earthquake - soil wedge 0,71 -2,24 -0,32 2,97 1,000
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -2.60
Name Fhor App.Pt. Fvert App.Pt. Design

[kN/m] z [m] [kN/m] x [m] coefficient
Weight - earth wedge 0,00 -3,33 9,70 2,33 1,000
Earthquake - soil wedge 1,55 -3,33 -0,70 2,33 1,000
Active pressure 19,56 -1,43 18,74 3,00 1,000
Water pressure 0,00 -3,70 0,00 2,49 1,000
Earthq.- act.pressure 11,82 -2,28 17,23 2,97 1,000
Dynamic water pressure 7,32 -1,12 0,00 2,49 1,000
Dyn. water pressure at the front 7,32 -1,12 0,00 2,49 1,000
MOBILE LOAD 4,12 -1,55 3,15 2,97 1,000
BOLLARD LOAD 2,50 -3,70 0,00 0,30 1,000
Verification of complete wall
Check for overturning stability
Resisting moment  M;gg = 345,16 KNm/m
Overturning moment Mg, = 154,52 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force Higg = 109,51 kN/m
Active horizontal force Hact = 90,82 kN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Name : Verification Stage - analysis : 1 -1
Description : Joint -1
2,50 9,70 Vv
. L\JO
—————————— 147,87 PPEO— — — - = -
3,70 3 ‘ A 078
' 39,39 J P9
) _ 732

+z

Bearing capacity of foundation soil
Design load acting at the center of footing bottom
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No Moment Norm. force Shear Force Eccentricity Stress
' [KNm/m] [kN/m] [kN/m] [-1 [kPa]
1 82,75 182,26 90,82 0,151 87,12
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [kNm/m] [kN/m] [kN/m]
1 82,75 182,26 90,82

Verification of foundation soil
Stress in the footing bottom : trapezoid

Eccentricity verification

Max. eccentricity of normal force e = 0,151
Maximum allowable eccentricity eg, = 0,333

Eccentricity of the normal force is SATISFACTORY
Verification of bearing capacity

Max. stress at footing bottom c = 115,92 kPa
Bearing capacity of foundation soil Ry = 600,00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

Name : Bearing cap. Stage - analysis : 1 - -1

Dimensioning No. 1
Active pressure behind the structure - partial results

Layer  Thickness o Pd Cd Y dd Ka Comment
No. [m] [ [ [kPa] [kN/m3] [
1 0,20 24,15 60,00 0,00 24,00 60,00 0,525
2 0,50 24,15 35,00 0,00 20,80 35,00 0,526
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Layer Thickness a od Cd Y dd Ka Comment
No. [m] | [] [kPa] [kN/m3] []
3 0,09 0,00 35,00 0,00 20,80 20,00 0,245
4 0,11 26,28 35,00 0,00 20,80 35,00 0,563
5 0,90 26,28 38,00 0,00 10,74 38,00 0,548
6 0,95 -17,53 38,00 0,00 10,74 25,00 0,115
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
3 0,70 15,20 0,00 3,72 3,50 1,27
0,79 17,02 0,00 4,17 3,92 1,43
4 0,79 17,02 0,00 9,59 4,61 8,41
0,90 19,36 0,00 10,91 5,24 9,57
5 0,90 19,36 0,00 10,61 4,60 9,56
1,80 29,03 0,00 15,91 6,90 14,33
6 1,80 29,03 0,00 3,32 3,30 0,43
2,75 39,23 0,00 4,49 4,45 0,58
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -1,40 109,97 1,21 1,000
Earthq.- constr. 25,53 -1,25 -11,49 1,25 1,000
Weight - earth wedge 0,00 -1,29 2,75 2,66 1,000
Earthquake - soil wedge 0,71 -1,29 -0,32 2,67 1,000
Weight - earth wedge 0,00 -2,38 9,70 2,03 1,000
Earthquake - soil wedge 1,55 -2,38 -0,70 2,03 1,000
Active pressure 11,11 -1,22 14,87 2,71 1,000
Water pressure 0,00 -2,75 0,00 2,19 1,000
Earthq.- act.pressure 6,31 -1,62 10,55 2,64 1,000
Dynamic water pressure 3,19 -0,74 0,00 2,19 1,000
Dyn. water pressure at the front 3,19 -0,74 0,00 2,19 1,000
MOBILE LOAD 2,80 -1,10 2,54 2,66 1,000
BOLLARD LOAD 2,50 -2,75 0,00 0,00 1,000

Verification of construction joint above the block No.: 1

Check for overturning stability
Resisting moment Mg = 217,99 KNm/m

Overturning moment Mgy = 74,91 KNm/m
Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force Hyeg = 68,94 kN/m

Active horizontal force Hact = 56,90 kN/m
Joint for slip is SATISFACTORY
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Name : Dimensioning Stage - analysis : 1 - 1
Description : Joint - 3
2,50 9,70
e |
______________ 1229 o
$ 48,56
7
~._27,99 '
3,/0 3 4
3,19
2
M
1
+z
Name : Dimensioning Stage - analysis : 1 -1
Description : Joint - 4
2,50 9,70
4 10?,97 l\\m\m
______________ 1229 o
$ 248 56
7
~._27,99 4
3,/0 3 4
3,19
.2
U
1
+z
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PLEFSIS MICHANIKI

MYTIKAS SHELTER
QUAYWALL _ -1.90M

Prefab wall analysis

Input data

Project

Task : MYTIKAS SHELTER
Part : QUAYWALL _ -1.90M
Description : QUAYWALL DESIGN
Customer : -

Author : PLEFSIS MICHANIKI
Date . 714/2016

Settings

-OPERATION

Standard - no reduction of parameters (2)

Materials and standards

Concrete structures :
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Allowable eccentricity :

Verification methodology :

EN 1992-1-1 (EC2)

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew
0,333

Limit states (LSD)

Reduction coeff. of soil parameters
Permanent design situation

Reduction coeff. of internal friction : Yme = 1,00 [-]
Reduction coeff. of cohesion : Yme = 1,00 [-]
Reduction coeff. of Poisson's ratio : Ymy = 1,00 [-]
Coefficient of unit weight behind construction : Ymy = 1,00 [-]
Coefficient of unit weight in front of constr. : Ymy = 1,00 [-]
Reduction coeff. of bearing capacity
Permanent design situation
Reduction coeff. of overturning : Yo = 1,00 [-]
Reduction coeff. of sliding resistance : Vs = 1,00 [-]
Reduction coeff. of bearing capacity : Yp = 1,00 [-]
Geometry of structure
Slope of wall = 0,00 °
No. Width @ Height Offset Offs.(L) Offs.(R) Selfw. Friction | Cohesion Shear bear.cap.
b[m] | h[m] k[m] o4[m] oz[m] [kN/m3] [ [kPa] Rs [kN/m]

3 1,70 0,70 0,00 0,00 0,00 24,00 0,500 0,00 0,00

2 2,50 1,15 0,00 0,00 0,00 24,00 0,500 0,00 0,00

1 2,50 1,15 0,00 0,00 0,00 24,00 - -
Note: Blocks are ordered from bottom to the top
Basic soil parameters

No. Name Pattern Pef Cef Y Ysu 3
] [kPa] [kN/m3] [kN/m3] [°]
1 PAVING 8000 000 24,00 1400 26,67

[GEOS5 - Prefab Wall | version 5.2017.56.0 | hardware key 8800 / 1 | VERELIS GEORGIOS | Copyright © 2018 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[3DR Engineering Software Ltd. | | info@3dr.eu| http://www.3dr.eu]



MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.90M
c
No. Name Pattern Pef ef Y Ysu 3
] [kPa] [kN/m3] [kN/m3] [°]
BACK FILL & CRUSHED STONE
2 MATERIAL 35,00 0,00 20,80 12,80 20,00
3  BACKFILL - RELIEF PRISM 38,00 0,00 17,55 10,74 25,00
4  FOUNDATION PRISM 31,00 0,00 18,20 11,21 20,00
All soils are considered as cohesionless for at rest pressure analysis.
Soil parameters
PAVING
Unit weight : y = 24,00 kN/m3
Stress-state : effective
Angle of internal friction : gpef = 60,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soll : § = 26,67°
Soil : cohesionless
Saturated unit weight : Ysat = 24,00 kN/m3
BACK FILL & CRUSHED STONE MATERIAL
Unit weight : y = 20,80 kN/m3
Stress-state : effective
Angle of internal friction : goef = 35,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°
Soil : cohesionless
Saturated unit weight : Ysat = 22,80 kN/m3
BACK FILL - RELIEF PRISM
Unit weight : y = 17,55 kN/m3
Stress-state : effective
Angle of internal friction : oef = 38,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 2500°
Soil : cohesionless
Saturated unit weight : Ysat = 20,74 KN/m3
FOUNDATION PRISM
Unit weight : y = 18,20 kN/m3
Stress-state : effective
Angle of internal friction : pef = 31,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°
Soil : cohesionless
Saturated unit weight : Ysat = 21,21 kN/m3
I 2|
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.90M
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 0,20 PAVING EEEEE
2 0,70 BACK FILL & CRUSHED STONE MATERIAL
3 2,05 BACK FILL - RELIEF PRISM 14 © O/O -
4 2,70 FOUNDATION PRISM '7 e O/O .
5 - FOUNDATION PRISM 14 © O/O -
Name : Profile and assignment Stage - analysis : 1 -0
Description : QUAY-WALL SECTION
VAVAVAVAYAAVAVAYAVAVAVAV ﬂ,')ﬂ
5 0,70
3,p0
2 + 2,05
1
2,/0
Foundation
Type of foundation : soil from geological profile
Terrain profile
Terrain behind the structure is flat.
Water influence
GWT behind the structure lies at a depth of 0,90 m
GWT in front of the structure lies at a depth of 0,90 m
Subgrade at the heel is not permeable.
Uplift in foot. bottom due to different pressures is not considered.
I 3
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MYTIKAS SHELTER
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Input surface surcharges

Surcharge : Mag.1 Mag.2 Ord.x Length Depth
No. A
° new change ction [kN/m2]  [kN/m2]  x[m] I [m] z [m]
1 Yes variable 16,67 0,80 1,90 on terrain
No. Name
1 MOBILE LOAD
Resistance on front face of the structure
Resistance on front face of the structure is not considered.
Applied forces acting on the structure
F F
No. Force . Name Action * “ m * 8
new  edit [kN/m] [kN/m] [kNm/m] [m] [m]
1 Yes BOLLARD LOAD variable -5,00 0,00 0,00 -1,70 0,00
Earthquake
Factor of horizontal acceleration Ky, = 0,0000
Factor of vertical acceleration K, = 0,0000
Water below the GWT is free.
Specific gravity of soil particles Gg = 2,50.
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Active pressure behind the structure - partial results
Layer Thickness a od (o Y dd Ka Comment
No. [m] | [] [kPa] [kN/m3] []
1 0,20 24,15 60,00 0,00 24,00 60,00 0,525
2 0,50 24,15 35,00 0,00 20,80 35,00 0,526
3 0,20 0,00 35,00 0,00 20,80 20,00 0,245
4 0,95 0,00 38,00 0,00 10,74 25,00 0,217
5 1,10 0,00 38,00 0,00 10,74 25,00 0,217
6 0,05 0,00 31,00 0,00 11,21 20,00 0,286
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
3 0,70 15,20 0,00 3,72 3,50 1,27
0,90 19,36 0,00 4,74 4,46 1,62
4 0,90 19,36 0,00 4,20 3,80 1,77
1,85 29,56 0,00 6,41 5,81 2,71
5 1,85 29,56 0,00 6,41 5,81 2,71
2,95 41,38 0,00 8,97 8,13 3,79
I 4]
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.90M
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
6 2,95 41,38 0,00 11,85 11,13 4,05
3,00 41,94 0,00 12,01 11,28 4,11
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -1,57 114,06 1,15 1,000
Earthq.- constr. 0,00 -1,41 0,00 1,18 1,000
Weight - earth wedge 0,00 -2,63 9,70 2,03 1,000
Earthquake - soil wedge 0,00 -2,63 0,00 2,03 1,000
Active pressure 14,96 -1,13 8,70 2,47 1,000
Water pressure 0,00 -3,00 0,00 2,19 1,000
Earthq.- act.pressure 0,00 -3,00 0,00 2,19 1,000
Dynamic water pressure 0,00 -3,00 0,00 2,19 1,000
Dyn. water pressure at the front 0,00 -3,00 0,00 2,19 1,000
MOBILE LOAD 8,01 -1,32 4,57 2,48 1,000
BOLLARD LOAD 5,00 -3,00 0,00 0,00 1,000

Verification of complete wall

Check for overturning stability
Resisting moment  M,gg = 183,61 kKNm/m

Overturning moment Mg, = 42,38 kNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hieg =

Active horizontal force Hact =
Wall for slip is SATISFACTORY

82,34 kN/m
27,97 kN/m

Overall check - WALL is SATISFACTORY

5]
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Name : Verification Stage - analysis : 1 - 1
Description : Joint -1

3,00 , l ?’;,%1

+z

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [-1 [kPa]
1 30,06 137,03 27,97 0,088 66,48
Service load acting at the center of footing bottom
No. Moment Norm. force Shear Force
[KNm/m] [kN/m] [kN/m]
1 30,06 137,03 27,97

Verification of foundation soil
Stress in the footing bottom : trapezoid
Eccentricity verification

Max. eccentricity of normal force e 0,088
Maximum allowable eccentricity egy = 0,333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom o 83,67 kPa
Bearing capacity of foundation soil Ry = 600,00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

I 6]

[GEOS5 - Prefab Wall | version 5.2017.56.0 | hardware key 8800 / 1 | VERELIS GEORGIOS | Copyright © 2018 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[3DR Engineering Software Ltd. | | info@3dr.eu| http://www.3dr.eu]




MYTIKAS SHELTER
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Name : Bearing cap. Stage - analysis : 1 - -1
EEEEEE.
N
0 O/c/
3 S oS,
° o/o ) 7 e °/
________ _ _ _  _ - .
© O/o ;é&oic
3,p0 6 © ©
O/O/O ;/;/ .
2 go 6 O/O/O
o /o os0 ©
/O O/Q/Oo/g/o
o o © ¢} (/O
2,50 < oo% o/ o
1 Q O O/ ]
‘ S 16
YYYYYYY& D/OO/C/O °8 9
O
JRIRREE % O/oo o/ © O/O}) q
5 %8 056 ©
o 6 0,0 Fy
Dimensioning No. 1
Active pressure behind the structure - partial results
Layer Thickness o 0d Cd Y dd Ka Comment
No. [m] [l [’1 [kPa] [kN/m3] [’1
1 0,20 24,15 60,00 0,00 24,00 60,00 0,525
2 0,50 24,15 35,00 0,00 20,80 35,00 0,526
3 0,20 0,00 35,00 0,00 20,80 20,00 0,245
4 0,95 0,00 38,00 0,00 10,74 25,00 0,217
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] oz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
3 0,70 15,20 0,00 3,72 3,50 1,27
0,90 19,36 0,00 4,74 4,46 1,62
4 0,90 19,36 0,00 4,20 3,80 1,77
1,85 29,56 0,00 6,41 5,81 2,71
Pressure profile due to surcharge - MOBILE LOAD
Point Depth Hor. comp. Vert. comp.
No. [m] [kPa] [kPa]
1 0,00 0,00 0,00
2 0,00 0,00 0,00
3 0,20 0,00 0,00
4 0,34 0,00 0,00
I 7]
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MYTIKAS SHELTER
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Point Depth Hor. comp. Vert. comp.
No. [m] [kPa] [kPa]
5 0,34 2,16 3,62
6 0,70 2,12 3,54
7 0,70 3,91 1,42
8 0,90 3,86 1,40
9 0,90 3,29 1,53
10 1,85 3,07 1,43
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,97 73,81 1,10 1,000
Earthq.- constr. 0,00 -0,85 0,00 1,13 1,000
Weight - earth wedge 0,00 -1,48 9,70 2,03 1,000
Earthquake - soil wedge 0,00 -1,48 0,00 2,03 1,000
Active pressure 6,73 -0,70 4,93 2,44 1,000
Water pressure 0,00 -1,85 0,00 2,19 1,000
Earthq.- act.pressure 0,00 -1,85 0,00 2,19 1,000
Dynamic water pressure 0,00 -1,85 0,00 2,19 1,000
Dyn. water pressure at the front 0,00 -1,85 0,00 2,19 1,000
MOBILE LOAD 4,57 -0,72 2,99 2,46 1,000
BOLLARD LOAD 5,00 -1,85 0,00 0,00 1,000
Verification of construction joint above the block No.: 1
Check for overturning stability
Resisting moment Mg = 119,90 KNm/m
Overturning moment Mgy, = 17,27 KNm/m
Joint for overturning stability is SATISFACTORY
Check for slip
Resisting horizontal force Hyeg = 45,71 kN/m
Active horizontal force Hact = 16,31 kN/m
Joint for slip is SATISFACTORY
I 8]
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Name : Dimensioning Stage - analysis : 1 - 1
Description : Joint - 3
5,00
9,70
73,81 l
3
________ — — — \V _W—_—_— _— e — — —
3,00
2
11
+z
Name : Dimensioning Stage - analysis : 1 -1
Description : Joint - 4
5,00
9,70
73,81
3
________ — — — \V _m_____ _— e — — —
3,00
2
11
+z
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PLEFSIS MICHANIKI

MYTIKAS SHELTER
QUAYWALL _ -1.90

Prefab wall analysis

Input data

Project

Task : MYTIKAS SHELTER
Part : QUAYWALL _ -1.90

Description : QUAYWALL DESIGN
Author : PLEFSIS MICHANIKI
Date . 714/2016

Settings

- SEISMIC

Standard - no reduction of parameters (2)

Materials and standards

Concrete structures :
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :

Shape of earth wedge :

Allowable eccentricity :

Verification methodology :

EN 1992-1-1 (EC2)

Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew
0,333

Limit states (LSD)

Reduction coeff. of soil parameters
Permanent design situation
Reduction coeff. of internal friction : I Yme = 1,00 [-]
Reduction coeff. of cohesion : Yme = 1,00 [-]
Reduction coeff. of Poisson's ratio : Ymy = 1,00 [-]
Coefficient of unit weight behind construction : Ymy = 1,00 [-]
Coefficient of unit weight in front of constr. : Ymy = 1,00 [-]
Reduction coeff. of bearing capacity
Permanent design situation
Reduction coeff. of overturning : } Yo = 1,00 [-]
Reduction coeff. of sliding resistance : Vs = 1,00 [-]
Reduction coeff. of bearing capacity : Yp = 1,00 [-]
Geometry of structure
Slope of wall = 0,00 °
No. Width @ Height Offset Offs.(L) Offs.(R) Selfw. Friction | Cohesion Shear bear.cap.
b[m] | h[m] k[m] o4[m] oz[m] [kN/m3] [ [kPa] Rs [kN/m]
3 1,70 0,70 0,00 0,00 0,00 24,00 0,500 0,00 0,00
2 2,50 1,15 0,00 0,00 0,00 24,00 0,500 0,00 0,00
1 2,50 1,15 0,00 0,00 0,00 24,00 - - -

Note: Blocks are ordered from bottom to the top
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Name : QUAYWALL GEOMETRY Stage - analysis : 1-0
obo HENEEEN
¥ . 7 7
1,70 o s 00
3 ° / R o °
— o /o S 54
________ ] - SV
o o° 5 o
1,15 060 o
3,00 o /39/ ° 6 °
o @ o’
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2 _ Zg o ©
~ > o
O/ o & O/
b O Q//Q O/OO d
Q
- Li5 oo/o O//o
/o o0 6
2,50 PN
1 &g © 6 o/
N o Y’ O
6 o/C{Q 5 60 . /é
oo ¥ /0
o 6 ©/
0,70 o © 0
o) QAO 2 o
Basic soil parameters
c
No. Name Pattern e of ¥ Ve ¢
[°] [kPa] [kN/m3] [kN/m3] [°1
1 PAVING 6000 000 24,00 14,00 26,67
BACK FILL & CRUSHED STONE 0 S
2 ATERIAL 3500 0,00 20,80 12,80 20,00
3 BACK FILL - RELIEF PRISM '7 © O/O . 38,00 0,00 17,55 10,74 25,00
4 FOUNDATION PRISM '7 © O/O . 31,00 0,00 18,20 11,21 20,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

PAVING

Unit weight : y = 24,00 kN/m3
Stress-state : effective

Angle of internal friction : gef = 60,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soll : § = 2667°

Soil : cohesionless
Saturated unit weight : Ysat = 24,00 kN/m3
BACK FILL & CRUSHED STONE MATERIAL

Unit weight : y = 20,80 kN/m3
Stress-state : effective

Angle of internal friction : gef = 35,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : § = 20,00°

I 2|
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MYTIKAS SHELTER
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Soil : cohesionless
Saturated unit weight : Ysat = 22,80 kN/m3
BACK FILL - RELIEF PRISM

Unit weight : y = 17,55 kN/m3
Stress-state : effective

Angle of internal friction : oef = 38,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 2500°

Soil : cohesionless
Saturated unit weight : Ysat = 20,74 KN/m3
FOUNDATION PRISM

Unit weight : y = 18,20 kN/m3
Stress-state : effective

Angle of internal friction : pef = 31,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°

Soil : cohesionless
Saturated unit weight : Ysat = 21,21 kN/m3

Geological profile and assigned soils

No. Layer Assigned soil Pattern
[m]
1 0,20 PAVING
2 0,70 BACK FILL & CRUSHED STONE MATERIAL
3 2,05 BACK FILL - RELIEF PRISM
4 2,50 FOUNDATION PRISM
5 FOUNDATION PRISM

3
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Name : Profile and assignment
Description : QUAY-WALL SECTION

Stage - analysis : 1 -0

NAVVAVAVAVAVAVVAVAVANAVAVAVAYY; n, N
5 0,70
3,p0
2 g * 2,05
1
2,p0
Foundation
Type of foundation : soil from geological profile
Terrain profile
Terrain behind the structure is flat.
Water influence
GWT behind the structure lies at a depth of 0,90 m
GWT in front of the structure lies at a depth of 0,90 m
Subgrade at the heel is not permeable.
Uplift in foot. bottom due to different pressures is not considered.
Input surface surcharges
h Mag.1 Mag.2 . L h Depth
No. Surcharge Action ag ag Ord.x engt ept
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes variable 8,33 0,80 1,90 on terrain
No. Name
1 MOBILE LOAD
Resistance on front face of the structure
Resistance on front face of the structure is not considered.
Applied forces acting on the structure
Force . Fx F, M X z
. Name Action
new |edit [kN/m] [kN/m] [kNm/m] [m] [m]
1 Yes BOLLARD LOAD variable -2,50 0,00 0,00 -1,70 0,00
I 4]
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Earthquake
Factor of horizontal acceleration K, = 0,1600
Factor of vertical acceleration K, = 0,0720

Water below the GWT is free.
Specific gravity of soil particles Gg = 2,50.

Settings of the stage of construction
Design situation : permanent

Verification No. 1
Active pressure behind the structure - partial results

Layer Thickness a od (o Y dd Ka Comment
No. [m] [’ | [kPa] [kN/m3] |
1 0,20 24,15 60,00 0,00 24,00 60,00 0,525
2 0,50 2415 35,00 0,00 20,80 35,00 0,526
3 0,20 0,00 35,00 0,00 20,80 20,00 0,245
4 0,95 0,00 38,00 0,00 10,74 25,00 0,217
5 1,10 0,00 38,00 0,00 10,74 25,00 0,217
6 0,05 0,00 31,00 0,00 11,21 20,00 0,286
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
3 0,70 15,20 0,00 3,72 3,50 1,27
0,90 19,36 0,00 4,74 4,46 1,62
4 0,90 19,36 0,00 4,20 3,80 1,77
1,85 29,56 0,00 6,41 5,81 2,71
5 1,85 29,56 0,00 6,41 5,81 2,71
2,95 41,38 0,00 8,97 8,13 3,79
6 2,95 41,38 0,00 11,85 11,13 4,05
3,00 41,94 0,00 12,01 11,28 4,11
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -1,57 114,06 1,15 1,000
Earthq.- constr. 26,65 -1,41 -11,99 1,18 1,000
Weight - earth wedge 0,00 -2,63 9,70 2,03 1,000
Earthquake - soil wedge 1,55 -2,63 -0,70 2,03 1,000
Active pressure 14,96 -1,13 8,70 2,47 1,000
Water pressure 0,00 -3,00 0,00 2,19 1,000
Earthq.- act.pressure 6,53 -1,78 5,19 2,43 1,000
Dynamic water pressure 4,12 -0,84 0,00 2,19 1,000
Dyn. water pressure at the front 4,12 -0,84 0,00 2,19 1,000
MOBILE LOAD 4,00 -1,32 2,28 2,48 1,000
I 5|
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Name

I:hor

[kN/m] z [m]

App.Pt. Fvert
[KN/m]

App.Pt.
x [m]

Design
coefficient

BOLLARD LOAD 2,50 -3,00

0,00

1,000

Verification of complete wall

Check for overturning stability
Resisting moment Mg = 174,98 KNm/m

Overturning moment Mg, = 89,75 kKNm/m
Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hieg =

Active horizontal force Hact =
Wall for slip is SATISFACTORY

76,46 kN/m
64,42 kN/m

Overall check - WALL is SATISFACTORY

Name : Verification
Description : Joint -1

Stage - analysis : 1 -1

+z

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

Verification of foundation soil
Stress in the footing bottom : trapezoid

No. Moment Norm. force Shear Force Eccentricity Stress
[kKNm/m] [kN/m] [kN/m] [-1 [kPa]
1 73,83 127,25 64,42 0,232 94,99
Service load acting at the center of footing bottom
No. Moment Norm. force Shear Force
[kNm/m] [kN/m] [kN/m]
1 73,83 127,25 64,42
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Eccentricity verification
Max. eccentricity of normal force e 0,232
Maximum allowable eccentricity egy = 0,333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom o 126,65 kPa
Bearing capacity of foundation soil Ry = 600,00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

Name : Bearing cap. Stage - analysis : 1 - -1

AVAVAVAVAVAVAVAAVAVAVAAVAVAAVAYAYAYA

I8 /<:| Peio 3l
2 %0 % o
e

/

126,65

Dimensioning No. 1
Active pressure behind the structure - partial results

Layer Thickness o od Cd Y Sd Ka Comment
No. [m] [ [ [kPa] [kN/m3] [
1 0,20 24,15 60,00 0,00 24,00 60,00 0,525
2 0,50 24,15 35,00 0,00 20,80 35,00 0,526
3 0,20 0,00 35,00 0,00 20,80 20,00 0,245
4 0,95 0,00 38,00 0,00 10,74 25,00 0,217
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] oz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 2,52 0,26 2,51
5 0,20 4,80 0,00 2,52 1,29 2,17
0,70 15,20 0,00 7,99 4,10 6,86
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.90
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
3 0,70 15,20 0,00 3,72 3,50 1,27
0,90 19,36 0,00 4,74 4,46 1,62
4 0,90 19,36 0,00 4,20 3,80 1,77
1,85 29,56 0,00 6,41 5,81 2,71
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -0,97 73,81 1,10 1,000
Earthq.- constr. 15,61 -0,85 -7,02 1,13 1,000
Weight - earth wedge 0,00 -1,48 9,70 2,03 1,000
Earthquake - soil wedge 1,55 -1,48 -0,70 2,03 1,000
Active pressure 6,73 -0,70 4,93 2,44 1,000
Water pressure 0,00 -1,85 0,00 2,19 1,000
Earthq.- act.pressure 2,22 -1,08 2,36 2,40 1,000
Dynamic water pressure 0,84 -0,38 0,00 2,19 1,000
Dyn. water pressure at the front 0,84 -0,38 0,00 2,19 1,000
MOBILE LOAD 2,29 -0,72 1,49 2,46 1,000
BOLLARD LOAD 2,50 -1,85 0,00 0,00 1,000

Verification of construction joint above the block No.: 1

Check for overturning stability

Resisting moment

Mres =
Overturning moment Mgy,

112,50 kKNm/m

29,52 kKNm/m

Joint for overturning stability is SATISFACTORY

Check for slip

Resisting horizontal force Hies

Active horizontal force
Joint for slip is SATISFACTORY

= 42,28 kKN/m
= 32,58 kN/m
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Name : Dimensioning Stage - analysis : 1 - 1
Description : Joint - 3
2,50
9,70
73,81
1,%0
3 ,24
________ ] U L o o
s~ 17,12 ) 833"
3,00 __0fs4
2 / §:
11
+z
Name : Dimensioning Stage - analysis : 1 -1
Description : Joint - 4
2,50
9,70
73,81
1,%0
3 ,24
________ ] vV N o o
~_17,12 838"

| )

i L= T

+z
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.0M

Prefab wall analysis

Input data

Project

Task : MYTIKAS SHELTER

Part : QUAYWALL _-1.0M

Description : QUAYWALL DESIGN -OPERATION
Customer : -

Author : PLEFSIS MICHANIKI

Date . 714/2016

Settings

Standard - no reduction of parameters (2)
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation:  Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Allowable eccentricity : 0,333

Verification methodology : Limit states (LSD)

Reduction coeff. of soil parameters
Permanent design situation

Reduction coeff. of internal friction : Yme = 1,00 [-]
Reduction coeff. of cohesion : Yme = 1,00 [-]
Reduction coeff. of Poisson's ratio : Ymy = 1,00 [-]
Coefficient of unit weight behind construction : Ymy = 1,00 [-]
Coefficient of unit weight in front of constr. : Ymy = 1,00 [-]

Reduction coeff. of bearing capacity
Permanent design situation

Reduction coeff. of overturning : Yo = 1,00 [-]
Reduction coeff. of sliding resistance : Vs = 1,00 [-]
Reduction coeff. of bearing capacity : Yp = 1,00 [-]

Geometry of structure

Slope of wall = 0,00 °
Width @ Height Offset Offs.(L) Offs.(R) Selfw. Friction | Cohesion Shear bear.cap.

No.
® b [m]  h[m] k[m] @ o4[m] oz[m] [kN/m3] [ [kPa] Rs [kN/m]
2 1,70 0,70 0,00 0,00 0,00 24,00 0,500 0,00 0,00
1 1,70 1,20 0,00 0,00 0,00 24,00 - - -

Note: Blocks are ordered from bottom to the top

Basic soil parameters

No. Name Pattern Pef Cef Y Ysu 5
] [kPa] = [KN/m3]  [kN/m3] ]
1 PAVING @ 60,00 0,00 24,00 1400 26,67
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.0M
c
No. Name Pattern Pef ef Y Ysu 3
] [kPa] [kN/m3] [kN/m3] [°]
BACK FILL & CRUSHED STONE
2 MATERIAL 35,00 0,00 20,80 12,80 20,00
3  BACKFILL - RELIEF PRISM 38,00 0,00 17,55 10,74 25,00
4  FOUNDATION PRISM 31,00 0,00 18,20 11,21 20,00
All soils are considered as cohesionless for at rest pressure analysis.
Soil parameters
PAVING
Unit weight : y = 24,00 kN/m3
Stress-state : effective
Angle of internal friction : gpef = 60,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soll : § = 26,67°
Soil : cohesionless
Saturated unit weight : Ysat = 24,00 kN/m3
BACK FILL & CRUSHED STONE MATERIAL
Unit weight : y = 20,80 kN/m3
Stress-state : effective
Angle of internal friction : goef = 35,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°
Soil : cohesionless
Saturated unit weight : Ysat = 22,80 kN/m3
BACK FILL - RELIEF PRISM
Unit weight : y = 17,55 kN/m3
Stress-state : effective
Angle of internal friction : oef = 38,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 2500°
Soil : cohesionless
Saturated unit weight : Ysat = 20,74 KN/m3
FOUNDATION PRISM
Unit weight : y = 18,20 kN/m3
Stress-state : effective
Angle of internal friction : pef = 31,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°
Soil : cohesionless
Saturated unit weight : Ysat = 21,21 kN/m3
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _-1.0M
Geological profile and assigned soils
L
No. ayer Assigned soil Pattern
[m]
1 0,20 PAVING EEEEE
2 0,70 BACK FILL & CRUSHED STONE MATERIAL
3 0,95 BACKFILL - RELIEF PRISM 14 © O/O .
4 2,50 FOUNDATION PRISM '7 e O/O .
5 - FOUNDATION PRISM 14 © O/O -
Name : Profile and assignment Stage - analysis : 1 -0
Description : QUAY-WALL SECTION
820
0,70
2
ipo 4 L _____ _
N 0,p5
1
2,p0
Foundation
Type of foundation : soil from geological profile
Terrain profile
Terrain behind the structure is flat.
Water influence
GWT behind the structure lies at a depth of 0,90 m
GWT in front of the structure lies at a depth of 0,90 m
Subgrade at the heel is not permeable.
Uplift in foot. bottom due to different pressures is not considered.
I 3
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Input surface surcharges

Surcharge : Mag.1 Mag.2 Ord.x Length Depth
No. A
° new change ction [kN/m2]  [kN/m2]  x[m] I [m] z [m]
1 Yes variable 16,67 0,00 2,70 on terrain
No. Name
1 MOBILE LOAD
Resistance on front face of the structure
Resistance on front face of the structure is not considered.
Applied forces acting on the structure
F F
No. Force . Name Action * “ m * 8
new  edit [kN/m] [kN/m] [kNm/m] [m] [m]
1 Yes BOLLARD LOAD variable -5,00 0,00 0,00 -1,70 0,00
Earthquake
Factor of horizontal acceleration Ky, = 0,0000
Factor of vertical acceleration K, = 0,0000
Water below the GWT is free.
Specific gravity of soil particles Gg = 2,50.
Settings of the stage of construction
Design situation : permanent
Verification No. 1
Active pressure behind the structure - partial results
Layer Thickness a ?d (o Y dd Ka Comment
No. [m] | [] [kPa] [kN/m3] []
1 0,20 0,00 60,00 0,00 24,00 26,67 0,071
2 0,50 0,00 35,00 0,00 20,80 20,00 0,245
3 0,20 0,00 35,00 0,00 20,80 20,00 0,245
4 0,95 0,00 38,00 0,00 10,74 25,00 0,217
5 0,05 0,00 31,00 0,00 11,21 20,00 0,286
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 0,34 0,30 0,15
5 0,20 4,80 0,00 1,18 1,11 0,40
0,70 15,20 0,00 3,72 3,50 1,27
3 0,70 15,20 0,00 3,72 3,50 1,27
0,90 19,36 0,00 4,74 4,46 1,62
4 0,90 19,36 0,00 4,20 3,80 1,77
1,85 29,56 0,00 6,41 5,81 2,71
5 1,85 29,56 0,00 8,46 7,95 2,89
1,90 30,12 0,00 8,62 8,10 2,95
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MYTIKAS SHELTER
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Forces acting on construction

Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient

Weight - wall 0,00 -1,08 60,52 0,85 1,000
Earthq.- constr. 0,00 -0,95 0,00 0,85 1,000
Active pressure 6,94 -0,69 3,00 1,70 1,000
Water pressure 0,00 -1,90 0,00 1,70 1,000
Earthq.- act.pressure 0,00 -1,90 0,00 1,70 1,000
Dynamic water pressure 0,00 -1,90 0,00 1,70 1,000
Dyn. water pressure at the front 0,00 -1,90 0,00 1,70 1,000
MOBILE LOAD 6,15 -0,89 2,57 1,70 1,000
BOLLARD LOAD 5,00 -1,90 0,00 0,00 1,000

Verification of complete wall

Check for overturning stability
Resisting moment Mg = 60,92 KNm/m
Overturning moment Mgy = 19,80 kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force H;es = 39,71 kN/m
Active horizontal force Hact = 18,10 kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Name : Verification Stage - analysis : 1 -1
Description : Joint -1

+z

Bearing capacity of foundation soil
Design load acting at the center of footing bottom
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No Moment Norm. force Shear Force Eccentricity Stress
' [KNm/m] [kN/m] [kN/m] [-1 [kPa]
1 15,06 66,09 18,10 0,134 53,12
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [kNm/m] [kN/m] [kN/m]
1 15,06 66,09 18,10

Verification of foundation soil
Stress in the footing bottom : trapezoid

Eccentricity verification
Max. eccentricity of normal force e
Maximum allowable eccentricity egw

0,134
0,333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom c = 70,15 kPa
Bearing capacity of foundation soil Ry = 600,00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

Name : Bearing cap. Stage - analysis : 1 - -1
NAANANANANANANANAAANANNAAANANANANANNANAANN

[T

T \/\ ]

o Z 0/

7 7 o
% © 7
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2 & 7 e ¥
7o o

-——aiapw--4 e - — - — = | — — — — -

S o o
o os0 O/
oo o°
1,70 % 2L O/O/O g
1 o & o’ o o
O
‘ /OOQ/O ;/Oo |
N o0 0%,
o o' © ;é
ﬂ le) /O O
2 R
020 S o
Vo 02 %
9 Om/o 0 /0
Dimensioning No. 1
Active pressure behind the structure - partial results
Layer Thickness a ?d (o Y dd Ka Comment
No. [m] [] [] [kPa] [kN/m3] []
1 0,20 0,00 60,00 0,00 24,00 26,67 0,071
2 0,50 0,00 35,00 0,00 20,80 20,00 0,245
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Active pressure distribution behind the structure (without surcharge)

Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 0,34 0,30 0,15
5 0,20 4,80 0,00 1,18 1,11 0,40
0,70 15,20 0,00 3,72 3,50 1,27
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,35 28,56 0,85 1,000
Earthq.- constr. 0,00 -0,35 0,00 0,85 1,000
Active pressure 1,18 -0,22 0,43 1,70 1,000
Water pressure 0,00 -0,70 0,00 1,70 1,000
Earthq.- act.pressure 0,00 -0,70 0,00 1,70 1,000
MOBILE LOAD 2,05 -0,27 0,76 1,70 1,000
BOLLARD LOAD 5,00 -0,70 0,00 0,00 1,000

Verification of construction joint above the block No.: 1

Check for overturning stability
Resisting moment Mg = 26,31 KNm/m
Overturning moment Mgy = 4,31 kNm/m

Joint for overturning stability is SATISFACTORY
Check for slip

Resisting horizontal force H;es = 14,88 kN/m
Active horizontal force Hact = 8,23 kN/m

Joint for slip is SATISFACTORY
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Name : Dimensioning
Description : Joint - 3

Stage - analysis : 1 - 1

500 2156
|82
.2
- —4aa0--4 b - -
+z
1
Name : Dimensioning Stage - analysis : 1 -1
Description : Joint - 4
5.00 2156
| 238
2
- —aiapw-—-4 e -
Hz
1
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PLEFSIS MICHANIKI

MYTIKAS SHELTER
QUAYWALL _ -1.00

Prefab wall analysis

Input data

Project

Task : MYTIKAS SHELTER

Part : QUAYWALL _-1.00

Description : QUAYWALL DESIGN - SEISMIC
Author : PLEFSIS MICHANIKI

Date . 714/2016

Settings

Standard - no reduction of parameters (2)
Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation: Coulomb
Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe
Shape of earth wedge : Calculate as skew
Allowable eccentricity : 0,333

Verification methodology : Limit states (LSD)

Reduction coeff. of soil parameters
Permanent design situation

Reduction coeff. of internal friction : Yme = 1,00 [-]
Reduction coeff. of cohesion : Yme = 1,00 [-]
Reduction coeff. of Poisson's ratio : Ymy = 1,00 [-]
Coefficient of unit weight behind construction : Ymy = 1,00 [-]
Coefficient of unit weight in front of constr. : Ymy = 1,00 [-]
Reduction coeff. of bearing capacity
Permanent design situation
Reduction coeff. of overturning : Yo = 1,00 [-]
Reduction coeff. of sliding resistance : Vs = 1,00 [-]
Reduction coeff. of bearing capacity : Yp = 1,00 [-]

Geometry of structure
Slope of wall = 0,00 °

N Width = Height Offset Offs.(L) Offs.(R) @ Self w. Friction
o.

Cohesion Shear bear.cap.

b[m] | h[m] k[m] o4[m] oz[m] [kN/m3] [ [kPa] Rs [kN/m]
2 1,70 0,70 0,00 0,00 0,00 24,00 0,500 0,00 0,00
1 1,70 1,20 0,00 0,00 0,00 24,00 - - -

Note: Blocks are ordered from bottom to the top
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MYTIKAS SHELTER
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Name : QUAYWALL GEOMETRY Stage - analysis : 1-0
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/O O/o o /0
Basic soil parameters
c
No. Name Pattern e of ¥ Ve ¢
[°] [kPa] [kN/m3] [kN/m3] [°1
1 PAVING 6000 000 24,00 14,00 26,67
BACK FILL & CRUSHED STONE 0 S
2 ATERIAL 3500 0,00 20,80 12,80 20,00
3 BACK FILL - RELIEF PRISM '7 © O/O . 38,00 0,00 17,55 10,74 25,00
4 FOUNDATION PRISM '7 © O/O . 31,00 0,00 18,20 11,21 20,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

PAVING

Unit weight : y = 24,00 kN/m3
Stress-state : effective

Angle of internal friction : gef = 60,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soll : § = 2667°

Soil : cohesionless
Saturated unit weight : Ysat = 24,00 kN/m3

BACK FILL & CRUSHED STONE MATERIAL

Unit weight : = 20,80 kN/m3
Stress-state : effective

Angle of internal friction : gef = 35,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : § = 20,00°
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MYTIKAS SHELTER
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Soil : cohesionless
Saturated unit weight : Ysat = 22,80 kN/m3
BACK FILL - RELIEF PRISM

Unit weight : y = 17,55 kN/m3
Stress-state : effective

Angle of internal friction : oef = 38,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 2500°

Soil : cohesionless
Saturated unit weight : Ysat = 20,74 KN/m3
FOUNDATION PRISM

Unit weight : y = 18,20 kN/m3
Stress-state : effective

Angle of internal friction : pef = 31,00°
Cohesion of soil : Cef = 0,00 kPa
Angle of friction struc.-soil : 8§ = 20,00°

Soil : cohesionless
Saturated unit weight : Ysat = 21,21 kN/m3

Geological profile and assigned soils

No. Layer Assigned soil Pattern
[m]
1 0,20 PAVING
2 0,70 BACK FILL & CRUSHED STONE MATERIAL
3 2,05 BACK FILL - RELIEF PRISM
4 2,50 FOUNDATION PRISM
5 FOUNDATION PRISM

3
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Name : Profile and assignment
Description : QUAY-WALL SECTION

Stage - analysis : 1 -0

»0
5 0,70
1,80 _ _ | "—ﬂ _____
N
+
1 2,05
| -
2,p0
Foundation
Type of foundation : soil from geological profile
Terrain profile
Terrain behind the structure is flat.
Water influence
GWT behind the structure lies at a depth of 0,90 m
GWT in front of the structure lies at a depth of 0,90 m
Subgrade at the heel is not permeable.
Uplift in foot. bottom due to different pressures is not considered.
Input surface surcharges
h Mag.1 Mag.2 . L h Depth
No. Surcharge Action ag ag Ord.x engt ept
new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes variable 8,33 0,00 2,70 on terrain
No. Name
1 MOBILE LOAD
Resistance on front face of the structure
Resistance on front face of the structure is not considered.
Applied forces acting on the structure
Force . Fx F, M X z
. Name Action
new |edit [kN/m] [kN/m] [kNm/m] [m] [m]
1 Yes BOLLARD LOAD variable -2,50 0,00 0,00 -1,70 0,00
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Earthquake
Factor of horizontal acceleration K, = 0,1600
Factor of vertical acceleration K, = 0,0720

Water below the GWT is free.
Specific gravity of soil particles Gg = 2,50.

Settings of the stage of construction
Design situation : permanent

Verification No. 1

Active pressure behind the structure - partial results

Layer Thickness a ?d (o Y dd Ka Comment
No. [m] [] [] [kPa] [kN/m3] [
1 0,20 0,00 60,00 0,00 24,00 26,67 0,071
2 0,50 0,00 35,00 0,00 20,80 20,00 0,245
3 0,20 0,00 35,00 0,00 20,80 20,00 0,245
4 1,00 0,00 38,00 0,00 10,74 25,00 0,217
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 0,34 0,30 0,15
5 0,20 4,80 0,00 1,18 1,11 0,40
0,70 15,20 0,00 3,72 3,50 1,27
3 0,70 15,20 0,00 3,72 3,50 1,27
0,90 19,36 0,00 4,74 4,46 1,62
4 0,90 19,36 0,00 4,20 3,80 1,77
1,90 30,10 0,00 6,52 5,91 2,76
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -1,08 60,52 0,85 1,000
Earthqg.- constr. 12,40 -0,95 -5,58 0,85 1,000
Active pressure 6,84 -0,70 2,99 1,70 1,000
Water pressure 0,00 -1,90 0,00 1,70 1,000
Earthq.- act.pressure 2,48 -1,16 1,04 1,70 1,000
Dynamic water pressure 0,93 -0,40 0,00 1,70 1,000
Dyn. water pressure at the front 0,93 -0,40 0,00 1,70 1,000
MOBILE LOAD 3,05 -0,90 1,28 1,70 1,000
BOLLARD LOAD 2,50 -1,90 0,00 0,00 1,000
Verification of complete wall
Check for overturning stability
Resisting moment  Mgg = 55,73 KNm/m
Overturning moment Mgy = 27,71 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.00

Resisting horizontal force H;gg = 47,07 kN/m
Active horizontal force Hact = 29,13 kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Name : Verification Stage - analysis : 1 -1
Description : Joint -1

2,50 LT

+z

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

No. Moment Norm. force Shear Force Eccentricity Stress
[kKNm/m] [kN/m] [kN/m] [-1 [kPa]
1 23,19 60,25 29,13 0,226 64,78
Service load acting at the center of footing bottom
No. Moment Norm. force Shear Force
[kNm/m] [kN/m] [kN/m]
1 23,19 60,25 29,13

Verification of foundation soil
Stress in the footing bottom : trapezoid

Eccentricity verification
Max. eccentricity of normal force e
Maximum allowable eccentricity egw

0,226
0,333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom c 86,37 kPa
Bearing capacity of foundation soil Ry = 600,00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _-1.00
Name : Bearing cap. Stage - analysis : 1 - -1
[T
1] \/\ 1
2o o7
° o//o S
o o ° 6
2 L
1,80 o o
e e [ < N %00 5| T T 7
o O/O o J
b 4 © Cyo o/
/5 0,0 ° /g
7o o°
o 2 o 9
2oL 8
1,40 o/° o
7 V O o & O
1 ,I o) /O A4 O/O
1 o 9 os0
YYYYYYWW o 6 ©° /0 4
A o0 0
o & o
N o o 0 O/
0 o/ o /0 079
3 Ko /o 9 ¢}
o
76 O/o o /0
Dimensioning No. 1
Active pressure behind the structure - partial results
Layer Thickness a ?d (o Y dd Ka Comment
No. [m] [] [] [kPa] [kN/m3] []
1 0,20 0,00 60,00 0,00 24,00 26,67 0,071
2 0,50 0,00 35,00 0,00 20,80 20,00 0,245
Active pressure distribution behind the structure (without surcharge)
Layer Start [m] Cz ow Pressure Hor. comp. Vert. comp.
No. End [m] [kPa] [kPa] [kPa] [kPa] [kPa]
1 0,00 0,00 0,00 0,00 0,00 0,00
0,20 4,80 0,00 0,34 0,30 0,15
5 0,20 4,80 0,00 1,18 1,11 0,40
0,70 15,20 0,00 3,72 3,50 1,27
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0,00 -0,35 28,56 0,85 1,000
Earthqg.- constr. 4,57 -0,35 -2,06 0,85 1,000
Active pressure 1,18 -0,22 0,43 1,70 1,000
Water pressure 0,00 -0,70 0,00 1,70 1,000
Earthq.- act.pressure 0,39 -0,42 0,16 1,70 1,000
MOBILE LOAD 1,03 -0,27 0,38 1,70 1,000
BOLLARD LOAD 2,50 -0,70 0,00 0,00 1,000

Verification of construction joint above the block No.: 1
Check for overturning stability
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MYTIKAS SHELTER
PLEFSIS MICHANIKI QUAYWALL _ -1.00

Resisting moment Mg = 24,19 kNm/m
Overturning moment Mg, = 4,04 kNm/m

Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force Hies = 13,74 kN/m

Active horizontal force Hact = 9,66 kKN/m
Joint for slip is SATISFACTORY

Name : Dimensioning Stage - analysis : 1 - 1
Description : Joint - 3

2'50 28156 ANV A AN AN A AN AV AV AN AN AV AN AN AV A A AN A A AV AV A AV AV A AV AV AV AV AV AV AVAVVATAVTAVAVIAYA

| )

——1apo- -4 A
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PLEFSIS MICHANIKI

MYTIKAS SHELTER
QUAYWALL _ -1.00

Name : Dimensioning
Description : Joint - 4

Stage - analysis : 1 - 1

2.50 28{56
0,42
19
5,01 ’
7 ? 7
2
——190- -4 O e L
4z
1
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1. EAETXOZX ®EPOYZAY IKANOTHTAX

1.1. Tevika

O éheyxoc @épovoag kavomTac Tpaydatomowjdnke otn dvouevéotepn Tumiky) Satour eAéyxov TOL
vmjvegov (Awxtopr) ®-0). Amé T Siepedvnon TV Sid@opwv oLVEVAOU®V @opTioewV OV QAo
Aettovpyiag Tov €pyov, (6mw¢ ot ovvdvaopol avtol TPoodlopiodnkav amd TOVE OTATIKOVE VTOAOYIOHOVC

eVOTAOELNC TV KPNTISOTOIXWV), TPOKVTITOVV T KPIoIHa HeYEDN TV ToewV o1 oT&OUN OepeAicoonc.

1.2, MeBodoloyla vrodoytouov

Zopgwva pe to DIN 4017 n gpépovoa kavoTa pu oG amepoprikovg Bepediodwpidag (dmwe Bewpeital o
KkpNTSOTOLXOC), ) OOl VUTOKEITAL O EKKEVIPA KATAKOPLUPA Kat oplldvtia @optia, Sidetar amd v

ax6AovOn etiowon:

pu=CNcchcicgc+ (q+yl D)Nqquqing+0.5y' B’ NybYSyiygy
‘Omov :

c: 1) ovvoxT| Tov ed&poug

D: to B&Ooc Oepericoonc

y': 10 v &dvwon edikd Pépoc Tov eddPovg

B': o evepyd mAd&ToC TG Oeperioonc

Ne, Ng, Ny: ot ouvteheoTég @épovaag tkavdmTtag ot omoiot eEapTdvVTal amd Ti¢ 8dTTeC Tov €8& POV,
(yovia tpipric, ovvoxm)

be, b, by: ol ovvTeAeoTéC Aoto TG TNC Oeperiwone. Aappdvovv Tiun (on Tpo¢ v HovAda ot
TePIMTOOT 0pLLOVTIAG eTiPAVelag Bepeicdonc.

Sc, S, Sy ol ovVTeEAeOTEC HOp@Pric TOV Oepeliov. Zmv Tep(mMTwor amepopurkove OepeAloAwpidag
AappBdvovrat ioot Tpog v Hovada.

ic, ig, 1y: Ol OUVTEAEOTEC AOTOHTNTAC TOU (POPTIOV Kot €EAPTOVIAL AT TV AOLOTNTA  TNG
OLVIOTOUEVNC SVUVAUNG WG TPOC TNV KATAKOPLPO. ZTNV TEPITTWON TOV 1) CUVIOTXUEVT
TV SUVAPERDV VAl KATAKOPLPT), Ol CLVTEAEOTEC avTol AapPfdvovTat (oot pe 1.

8 ga &y Ol ovvreAeoTéc xAiong mpavove kard Hansen, emi twv omoiwv Aappdvovron vrdyn ta

YEWUETPIKA OTOLXEIX TOV OYXUATOC TTOV AkOAOLOeL.

_ D
L=b* &np k_'b p L, = edpog g Wvhe aoToyiag
B e l D L = améoracn Tou TTediAou
-~ L B amd TO TPAVES
AP e —TT \\ 7
T~ - /f \ /
S~ y N7/
— / P

Zxfpa 1-1 Tewpetpikd otorxeia mpavoic mov Aappdvovron vtéprn oTovC LTTOAOYICUOVC
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O ovvreleotric ao@adeiog Sidetou ocOpPLVA e TNV oxéom:
SF=B'L'ps/ZV = pu/o
‘Omov

o: efvat 1) péom T&OT) TOV AVATTVOOETAU KATW aTrd To OepuéAio

13 EAdyiorol emtpemdusvor ovvreAeotéc aopaleiag

Zopgwva pe vy mapodiay DA-2 tov Evpwrddika 7 wpoTteivetan o kK&Twdl cuvteAeoTic aopaeiog

YIX TNV @E€POVOX IKAVOTNTA TV KPNTISOTO(X WV VTTO OLVONKEC OTATIKNC POPTIONG:
Fs=yr*yr=1.40"1.40=1.96

omov,

YR: O ETIUEPOVC OVVTEAETTHC AOPOAEIDG €T TV AVTIOTATEWDV

YE: O €MUEPOVC OLUVTEAEOTNC ATPOAelG el Twv Spdaewy, o omoiog AapfBdvet T 1,35 yix tar pévipa
({dtx Bapn) ko Tipr 1,50 ya T kvt popriax (popTtian kKuxAogopiac, EAEN déoTtpag). Aedopévov Ol
oe Ohec TIc Oéoeic Ta pOVIHX @opTiot  Elval TOPROC HEYOAUTEPX O T KIVNTA, EMAEyeTOU

otaOuopévn Tiu ovvteAeot, 1,40.

1.4 IIeptypagif Starouddv eAéyyov

A. Avoakataokevr Ymvepov poAov - Aixtour @-0 (Fecdtpnon IMY-2

ENéyxetau to xpnmidwua wov mpoPAémeTal va kataokevaoTel amd texvnTov¢ oykoAibovg. IIpofAémeTan
va OepeAdtdel oe otdOun —2,80m andé M.Z.0O., Oua éxet mA&Toc Bdong b = 3.00 p xou B edpdletan emi
mplopatoc ABopptmdv méyove 1,00m ( Sniadn amd -2,80 éwc -3,80m). O mubuévag OBewpeitan

opLlOVTIOC KAt CLVETTAC Sev AXpPAveTat LTTOPT 1) yewHeTPla Pe KAIOT) TPAVOUC KATK TA AV TEP®.
15. Apdoerc - Iapadoyéc oyediaouov

O1 8pdoeic oxediaopov eAfjednoay amd Tove OTATIKOVE VTTOAOYIOHOVC eVOTAOEIOC TV kpNTIdOTOlX DV
OV eKTEAEOONKAY O0TO TAQIOIO TNC XVAAVOTC TOV €ylve. ZNUEIVETAL OTL YIX TNV ECETAOT] TNG PEPOVTAG
tkavomTaC A@onke vépn pkpr) cAayr) oy 0éom emPoAiic Tov kivnTov @opTiov, £TOl OTE VAl
yivouv xpioipec ot téoeic edpdoemc xat Oxt ot vmoloimeg ovvOrKkee evoTAOelG (avaTpoTn KAt

oAiofnon). Ta amoteréopata g Becdpnone avTric Tapovat&lovral oTov axéAovbo Tivoka.

A Gy Omax Omin e Vot Horar Morar b’
(kPa) | (kPa) | (m) (kN/m) (kN/m) | (kNm/m) (m)
H-H otatix& 64,67 | 63,80 | 0,003 192,70 30 0,70 3,00
H-H caopwd 115,57 | 8,95 0,43 186,77 91,34 80,0 3,00

Itvaxag 1-1 Apdaoeig oxedoHOV CUPPEHVA PE TNV OTATIKY) MEAETN TOV KPNTIOOTOlX OV
‘Omov,
Omax = 1] H€ylOTT) TAOT) ETOQPTIC OTNV OTAOUN Oeperiwone Twv kpnmidoToixwy
Omin = 1] EA&X1OTT) TéOT) eTAPTiC OTNY 0T&AOUN Oepelicdoonc TV kpnmidoToixwv

V =1 ovvioTapévn KaTakdpuen dvvapn 1 owola vroAoyiCetan amd v oxéon
(4]




V=0.5*(0'max + O'min)*b’

€ = 1) eEKKEVIPOTNTA NG CUVIOTAUEVNC KATAKOPLPNC SVVauNG

H = n ovviotapévn optl{ovTia vvaun oty otdOpn Bepeiiooonc tov kpnmidotoiywv

M =1 ovviotapévn porr otnv Bdon édpaonc 1 omoio Sidetau amd v oxéon M = Ve

b’ = to evepyod mA&ToC TNC StaTopric

Aedopévov 6Tt TP ¢ éAtkag oAloOnomc Satépvel To TPlopx ABOPPITOV £8pAOTC EVE TO VTTOAOLTO

Siépxetal amd Vv empavelakt ZTpaon I, eAgbnoav vdyn oTabopéves TIHEC evEPY®V TAPXUETPWYV
¢, @ avéroya pe To P&boc emipporic e aotoxiag (BA. Zxnpa 1-2 yix to P&Boc emipporc e EAKag

aoToxiag).
~~~~~~~ 479 b
Fe-303 b——~
be-207 b
o ®a [~150 b1
e g § Lf
N N
T Y
FAy - ‘
:?;% b} \L 90 = P-30° P
I Wbt 2K)2.
YRS i dgl
s
i
25
d,/b”
!
8 f 20 ,/
T //
" P
1
05
0
o [ 2° £ @

Fowvia TriBAc o (6)

Zyfpoa 1-2 Extipnon B&Bovg empporic dst aoToxiog ward DIN 4017

Ta aroteréopora Sidovran oTar TAPAKATW PUAAX VTTOAOYIOHODV.
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GOEPOYZA IKANOTHTA kara DIN-4017
KATA®YIIO MYTIKA A. MPEBEZAZ
Aiaropr) EA£yxou: Tumiki) Aiatopr) 1-1 Ynijvepou - ZTATIKH ®OPTIZH
|E§u¢plkéq Mapaperpol 25—
Davopevo BApog UNEPKEILEVAY v, (kN/m°) 20,0 ' —gia = f(g)
(Dal\‘/blpsvo BAPOG UNEPKEINEVWV Vs (KN/m) 10,0 @ Empépous oTpoeig /
(und 'avwcn)' ) 204 ° - /
tDcu\‘/o'usvo BApOG UNOKEIPEVWV V1 (kKN/md) 10,2 /
(uno avwon)
Suvoxn ¢’ (kPa) 7.8 . N
rwvia TpIBAg ) 28,2 ' /'
ACTpayyioTn diaTunTiki avroxn ¢, (kPa) 7,8 %" /
Amgdwlmn YWVIa EGWTEPIKNG ) 0,001 10
TpIBNG "
TEWHETPIKA XAPAKTNPIOTIKA BepEAinoNg | L
MAaTog Bepehiou B (m) 3,00 oG
Mrikog BepeNiou L (m) 80,0 '
BaBog aTabung BepeNiwong D (m) 0,0
I\OEOT'nTa NG Baong Tng a® 0.0 0@
BepieNivang 0 5 10 15 20 25 30 35 40 45
Xup(lll(Tl]pIOTIK('l (pér:rrcnq : | °0
Katakdpugo cuvioTapevo opTio V (kN) 15416,0
Opl'l(')VTIO POopTIO KaTa TNV He (KN) 2400,0 0.0
dielBuvon B — L= ()
Poriég kata tnv dielBuvan B Mg (KNm) 52,0 8,0 1 @ Empépous opuotis /
gg:ﬁ(gxfn(top'no Kata Tnv HL (kN) 0.0 70 @ TraBuioutv T //
Ponég kata Tnv dielBuvon L M, (kNm) 0,0 6.0 /
lwvia gopTiou H wg npog Tnv /
dleubuvon L B 90.00 5,0 /
MpoeBETN ENIPOPTION q (kPa) 0,0 Si /
TEMPETPIKG XUPAKTNPIOTIKG NPAVOUG | 4o 4
K)\it‘m Mpavoug o B 0,0 30
An(fomcn €KOKAQG ano To b (m) 30,00
ppUdI 2,0 ——
EUpog {wvng aoToxiag uno Lrar (M) 132
0TpayyI{OLEVEG TUVONKEG far ' 4o
Eupoq' {wvng aoroxiag uno e 45 00
a0TPaYYIOTEG ouyenKeq . 0 5 10 15 20 25 30 35 40 45
An(?cTaGn BepeNiwong ano To Lm) Aev opiteTal @
PpUdI
|Enxsv1p6'r|1'ru - Evepy 6 nAarog Baong
eg= Mp/V = 0,00 m
e=M/V = 0,00 m
B'= B-2eg= 2,99 m
L'=L-2e= 80,00 m
tanB= H/V= 0,156
o= V/(BL") 64,378 kPa
ZuvTeAeaTig PEpoucag IkavoTnrag | | Drained " Undrained
Ny= (1+4sin@)/(1-sin@)exp(ntang)= 15,068
Ne= (Ng-1)/tang= 26,223
N, = 2(Ng-1)*tanp= 15,094
ZuvTeAeaTéc Mop®iic @spsAingng | | Drained  Undrained
sq= 1HB'/L")*sinp= 1,018
Sc= (SqNg-1)/(Ng-1), >0 ka1 1+0.2B"/L", ¢=0 1,019
sy=1-0.3B'/L'= 0,989
ZuvTeAeoTEG AoEoTnTag Ospedinong |
be= (1-a*tang)? = 1,000
be= bg-(1-bg)/(Nctan®), >0 kar 1-2a/(n+2), =0 1,000
by= by= 1,000
ZuvTeAeaTig AoEoTnTag PopTiou | | Drained " Undrained
mp= [2+B'/L"))/[1+HB"/L")]= 1,964
my= [2HL'/B")]/[1HL'/B")]= 1,036
m= m,cos?B + mgsin’p= 1,964
ii= [1-tanB/(1+(B'L c)/(nVtang)]™ 0,730
ic= iq-(1-ig)/(Ng-1), ®>0 kai 0.5*%(1+1-nVtan6/(B'L'c,)*%), =0 0,710
iy= [1-tanB/(1+B'L’ c)/(nVtan@)]™*'= 0,621
ZuvteAeoTEG Khiong Mpavoug (kara Hansen) | _ Undrained
gc= 1-(1-L/L)[2B/(n+2)] 1,000
gq= 1-0.5(1-L/Ly)tanB 1,000
gy= 0 1,000
Pépouca IkavoTnTa - Undrained
pu= cN:bcScicde+(q+Y2D)NybgSqiqdq+0.5Y 1B Ny By sy iy gy = 289,45 kPa
ZuvTteAeoTiic Acpalsiag | | Drained  Undrained
n 4,50
SF= B'L'p,/2V= 4,50
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®EPOYZA IKANOTHTA kata DIN-4017

KATA®YITO MYTIKA A. MPEBEZAZ

Aiaropi) EA£yyou: Tumiki) Aiatopr) 1-1 Ynivepou - ZEIZMIKH ®OPTIZH

AEAOMENA
ESagikég MapapeTpor |
®aivopevo BApog UNEPKEIPEVWY v, (KN/m®) 20,0
(DCII\'IO}JEVO Bapog unepKeIPEVLV v (/M) 10,0
(unoé avwaon)
<Da|\'/o'psvo BApOG UMOKEIPEVOV Vi (KN/m®) 10,2
(uno avwon)
Suvoxn c' (kPa) 7,8
Twvia TpIBAG o 28,2
AcTpayylioTn diaTunTikn avroxr ¢, (kPa)
f;gg;wmm ywvia ECWTEPIKNG © O 0,001
TEWUETPIKA XUPAKTNPICTIKG BepeAinang |
MAaTog Bepehiou B (m) 3,0
Mr\kog BepeAiou L (m) 80,0
Babog oTabung BepeNiwong D (m) 0,0
Ao&6TNnTa TNG BAoNG TI
GSEEMZ oncng Baong Tg a0 0.0
XapakTnpIoTIKa pOpTONG |
Katakdpugo auvioTapévo gopTio V (kN) 14936,0
gzggmfnc?pﬂo Kata Tnv He (kKN) 7304,0
Ponég kata Tnv disuBuvon B Mg (kNm) 6396,8
OpIZOVTIO POPTIO KATA TNV
6|2L'1<6uvonql). ° " HL (kN 0.0
Ponég kata Tnv dieubuvon L My (kNm) 0,0
Twvia @opTiou H wg npog Tnv
dlelBuvan L BO) 90,00
MpOoBeTN ENPOPTION q (kPa) 0,0
TEWPETPIKG XAPAKTNPIOTIKA Npavoug |
Khion Mpavoug B (® 0,0
Anc'l)omon €KOKAPNG and To b (m) 30,0
PpuUdI
EUpog {wvng aoToyiag und
ngasv?(éS:vsq cu)\(/er'?qu Lrar () 13,2
EUpog {wvng aoToyiag und L
aoTPAYYIOTEG CUVBKEG t unar (M)
Anc')chaon Bepelioong and To L(m) Aev opiteTal
PpuUdl
YMNOAOI=MOI
ExkkevTpoTNTa - EvEPY 6 NAGTOG BAong |
eg= Mg/V = 0,43 m
e=M/V = 0,00 m
B'= B-2eg= 2,14 m
L'=L-2e.= 80,00 m
tanB= H/V= 0,489
o= V/(BL) 87,103 kPa
JuvTeAeoTEG Dép G IkavoTnTag Drained  Undrained
Ng= (14sin@)/(1-sing)exp(ntang)= 15,068
Ne= (Ng-1)/tanp= 26,223
Ny, = 2(Ng-1)*tang= 15,094
ZuvTeAeoTEG MopPiig Ospehivong | Drained  Undrained
sq= 1HB'/L")*sinp= 1,013
sc= (sqNg-1)/(Ng-1), >0 ka1 140.2B"/L", ¢=0 1,014
sy=1-0.38"/L'= 0,992
SuvTeAeoTEG AOEOTHTAG Opsdinong |
be= (1-a*tangp)? = 1,000
b= bg-(1-bg)/(Ntang), ¢>0 kar 1-2a/(n+2), p=0 1,000
by= bg= 1,000
ZuvTeAeoTEG A0EOTNTAG PopTiou | Drained  Undrained
my=[2+HB'/L")J/[1HB'/L")]= 1,974
m=[2HL'/B"))/[1HL'/B")]= 1,026
m= m,cos’p + mgsin’p= 1,974
i= [1-tan8/(1-+B’ L c)/(nVtang)]™ 0,338
ic= ig-(L-ig)/(Ng-1), >0 kar 0.5% (1+(1-nVtand/(B'L'c,)>%), p=0 0,291
iy=[1-tan6/(1+B'L c)/(nVtan@)]™* = 0,195
ZuvteheoTég Khiong Mpavoug (kard Hansen) Drained  Undrained
9= 1-(1-UL)[2B/(n+2)] 1,000
gq= 1-0.5(1-L/Ly)tanB 1,000
O9y=q 1,000
ATOTEAEZEMATA
®épouca IkaveTnTa | Drained  Undrained
Pu= CNebeScicGe+(+Y 2D)NgbgSqiaq+0.5Y1B' Ny By sy iy gy = 92,20 kPa
ZuvTeAeoTiic Acaleiac | Drained  Undrained
n 1,06
SF= B'L'p,/EV= 1,06
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Le6. Amotedéouara eAéyyowv

2TOV TOPAKAT® TIVAKA TAPOVOIALOVTAL Ol CUVTEAEOTEC ATPOAEIRC PEPOVTAC IKAVOTNTAC TNG

xpiowng dtaroprng.

Tomkr dtaxropr YuvreNeoTég ,
; , Hapa oel
eNéyxov ao@alelag
H-H otatixd 4,50 >1.96 Endpxela
H-H ceiopé 1,06 >1.00 Endpxela

ITivaxkag 1-2: AToteéopata eEMyX®V QEPOVONC IKAVOTITAGC
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MAPAPTHMA 0.2: YMOAOTIZMOI KAGIZHZEQN
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1. EKTIMHXH METEG@OYX KAGIZHXEQN

1.1, Tevika

O éAeyxoc TV kabil(noewv mpaypatomoleltal texwplotk oTic dvouevéoTtepeg Béoeic Tov épyov. Ot

Béoeic auTéc elvar, o) o mpoorvepog HoAog TEPE e Siaxtoune A-A tov turjuaroc eméxtaonc, ) M

Swxrour) H-H rov xpnmidaduaroc rov vmijveuov. Ot Slatopéc, eTeEAéynoay He KPITHPIO OPEVOC T

AUENHEVA POPTIX TOV €PYyOV KA APETEPOL TN SVOUEVESTEPT) OTPOHUXTOYPAPIX OXESIXTHOD.

12 Ocwprjoeic — mapadoyée

1.2.1.  Extiunon - karavoun mp6éofetwv tdoewv pe 1o f&boc

I Ieproyrj kpnmdorolywv

Ot xaBilrjoerc vroroyiCovtan oTic §Vo ywviee ¢ PAonc E8paonc TV KPNTISOTOIXWV - E0WTEPIKT] KAl
eCOTEPIKT] - OTTOV KA EPPAVICOVTAL Ol PEYLOTEG KAl Ol EAGXIOTEC TATEIC VTS OTATIKEC TUVOTKEG.

Kat& touvg vmoAroyiopove eAnjgbnoav 1éco tax Pépn twv kpnmdoTolXmv 000 KAl Ol POPTICEIC TOV
AVATTOOoOVTAL 0T oNpelat EAéyyov, o) amd Ta PAPT TOV EMYDTEDV TOV XEPOAIDV XOPwV OTmodev
TV KpNmdoToix®V (T ev Adyw opTia agpopov ota fépn TV ABOPPITOV KAt AOITWV EMOTPWOEDY
TOV TANP@VOLV TOV X®po OTobev TV KpNMISWUAT®OV), B) amd T @opTioelc (Kivnt& @optia) oty
avSOoH] KAt TOUG AOIMOUE XePOAIOVC XWPOUC KATX TNV @A&om Aertovpyiag, y) amd ta Pépn Tov
mpiopartoc ABoppimady €dpaomnc Twv kpnmidotoixwyv. Ta wc &ve @opTtia Becypovvrot, Adyw Tov oxeTIKA
peydAov uKovg eQaPUOYHC TOVG, WC ATEIPOUTKT KaT& TNV k&Oetn oTo emimedo SievOvvor.

H xaravour twv mpdobetwyv tdoewv pe to Bdboc, Adyw twv @opTiev Tov £¢pyov, TPOKVTTEL ATTO TNV

emoAAnAia TV akolovBwv dVo empépous @opTioewv
a) Poptio pamTe( OISOV HOPPIIC ACY @ TV TETEWY ETAPIIC TNV PACT) TOV KPNTISOTOLYOU

O miéoeic emapnrc omv Péon twv kpnmbotoixwv elvar Tpameloeldovc HOpPNC Ot «A@PLWTH»
(amepoprxn) emipavelx mA&Tovg B (mAdToc Baomnc kpnmidoparoc) (PA. Zxrfua 1-1 ) kot eArjpdnoav
amd T SUOUEVEOTEPK ATOTEAETUATA OTATIKIG SIAOTACIOAGYNONG TV KPNTISOTO(X®WV VTTO OTATIKN

PopTION.

AG = P2 AOin = P2

Zyfpa 1-1 TpameCoetdéc poptio amyv Phom édpaonc

210 mapamdve oxfiua To onpeio A agop& oTo (XVOg TNC eEDTEPIKNE TAPEIAC TNE TAKKAGC £8paone TwV

xpnmdoToixwV eved To onuelo B oty ecwtepik).
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lNa tov mpoodoplopd mC KaTavopnc TV TPOcheTv KATaKOpLPV Tdoewv Aozi pe to P&doc,
XPNOHOTOLOVVTAL Ol TAPAKAT® eAXOTIKEC oxéoelc (BAéme kot Zynuata 5.2 kau 5.3) ot omoleg Sidovtau
atd toug Poulos xau Davis (1974, «Elastic Solutions for Soils and Rock Mechanics» Ch. 3, aeA. 36, 38).

e Opotdpopen @OpTIoN «ADPEOTC» ETIPEVELNG

«—B=2b ’
I . X
aa §5A(-) i
| 5B(+)i
a |
VA
Ao, = P [a™ + sina . cos (a+25)] (5.1)

Ll

Zyfpa 1-2: Katavopr] opBoycvikod @optiov omyv pdor édpaome

o Tprywvixr) @OpTIoN «“DAPISDTC» emiPavelng

! B 7 ! ="
s () ' :
e o
x 2 i
i C
B
z
Ao, = % [a™ . %- sin(23)] (5.2)

Ixfpa 1-3: Katavopr tptywvikov goptiov

H tpameCoedric @option (PA. Zxfqua 1-1 ) twv méocemv emagnic omyv Paon tov kpnmdotoixwv
AVOAVETAU O U OPOLOPOP@T) TAOT) P = Pl = AOmin KO JUX TPLYWVIKT) TAOT) UE HEYLOTN T P~ = p2 — p1 =
AGmax — AOmin.
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H xatavoun TV tdoewv pe to fdBoc ¢ mpwdmc, vroroyiletan amd mmv Zxéon [5.1] Aappavovtac wg
oT1é0un avapopdc (z=0) v oté&Oun £é8paonc TV kpnmdoTolxwV.

Ipokewpévov v Angdel vmdyn 1n  peydAn oxoupid TOV  COUATOC TV  KPNmSOoTOlX WDV
(KATOKEVAOPEVDV €K TEXVNTOV OYKOAB®V), 1) KATAVOUT TV TACE®Y AGY® TOV OUOLOHOPPOV POPTIOV
pe to P&bBoc, vroloyiCetat k&t amd ixvoc To omoio améyet katd 0.74*(B/2) amd To péoo e Pdong
édpaong tov kpnmiddToixov, xalbde ovppwva pe tovg T'eppavikove kavoviopove DIN 4019, oto
XOPAKTNPIOTIKG awTd onpelo, ot kxBilrioelg evoc evkapuTToL Bepediov e€lodvovTal Pe TIC avTioTolYeC
evOG KOuTTOV.

H xatavopr) twv mpoéodetwv tdoewv pe 10 P&OOC TOU VTOAETOUEVOL TPLy®VIKOD opTiov,
vmoAoyiCetan amd mmv Zxéon [5.2], k&t amd T §Yo ywvieg mc Baong €dpaomnc TV kpnmidoToixwy,
AapBdvovrag kot TéAL ¢ oT&Oun avapopdg (z=0) mv otdBun édpaonc TV kpnmdoToiX™V.

ZmV TP&EN amd T AMOTEAETUATA TV OTATIKAV XVOAVTE®Y TPOKVTTOVY 0Xe8OV OHOIONOPPEC TATELC
oTic Vo d&xpec ™G Oeperiwonc Tov kpnmidotoiyov kot AapPdvetat VTSP 1) PEOT) KATAVOUY] TROEWV
(TrepimTdom 0pBOYWVIKIC POPTIONC).

Aedopévou OTI TPAYPATOTIOLEITAU PEPIKT] EKOKAPT] KA AVTIKATATTAOT) TOV PLOIKOV £8&POUC ard VAIKK
TV AMBoppimady €5paonc TV kpnmdoToixwv, oTo @opTio p3 TV ABOPPITEY, cLUTEPAXPPAVETAL
emmpoobeto @optio mov ogedeTat oV Slapopd Tov PatvépeEvoL Papove PETAD TV VAIKGOV TOv
@LoKoD TVOUéva KAt TV VAIKQV Tov Tpiopatoc édpaonc. Q¢ otddun avagopde (z=0) Aapfdvetat 1

oT&OUN TOL APXIKOV PLOIKOV TLOPEVAL.

B) Poptio opboywvikiic HopPIic Ay TV EMYWDTEWV OTIOGEV TV KPNTISOTOY WV

To @opTtio Adyw Tov AVAKOVPIOTIKOV TPIOUATOC KAt AOITTAV ETXWDOEDV TAYPWOTC TOV XWPOL OTiodev
TV KpNMIOWPATOV Oewpeital amAOTONTIKOC ¢ @opTio opboywvikic Hop@hc o «AwPdwT»

(ametpourixn) emipdivela.

Ao =p,

IS

Zxfpa 1-4: Katavour opboywmvikov goptiov

To onueio B (BA. ZedAua! To apxelo mpoéAevone mce avagopdc dev Ppébnke.) agpopd oTo (xvog ™¢
E0WTEPIKNC TAPEL&C TG TAGKAC £€dpaone Twv kpnmdotolxwv kat To onueio I' oto dpto Tov KVPlWG
OWUATOC TOV £pYOV XVTIOIXHETPIKA TRV KPNTISOTO(XWV EAEYXOU.

To @optio p4 amotedel 10 TPSoOeTO KATAKOPLPO POPTIO AOYW TWV PAPWOV TWV EMYDNTEDV TRV
xepoaiav xopwy and Ty otédn TV Ailboppirtcdv édpaong péxpt v otédn Tov épyov. H karavour teov
ThoeV avToV pe To P&Boc vmoloyiletaw k&tw amd Tic dVo ywvieg mc Pdone Edpaonc TV
kpnmdoTolYwV pe epappoyr e oxéonc 5.1, Aappavovtag we otéBun avagopdc (z = 0) mv ot&Bun
oTtePnc TV AlBoppirtcdv Edpaonc.

INa ¢ gopricelg TV emiydoewy O6modey TV kpnmdotoixwv vroloyiocOnkay, Paoel TwV SIXTOPGY
eNéyxov, mpoobetec Thoelc ¢ T&Eewe Twv 50kPa, mov avTIOTOLXOUV OTA LVAIKK XVOKOL@IOTIKOV
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TPICPATOC KAl EMYDOOTEDV TOV O GUUTANPWOOLYV TIC VPLOTAHEVEC AlBoppiméc uéxpt To péytoto LPog

oxedlaopov. To TA&TOC eQappoyNC TV QopTicdv exTiprOnke oe 10,

y) Hapadoyéc emi tov eSapikdv orpidoewyv

I 11c oTpdOEIC TOV PuotkoD TLOPéva VoBeToVVTAL Ot akOAOVOEC TTAPASOXEC.

H Ztpodon I Bewpeitar kavovikd otepeomotmnpévr, SnAadny o Adyo¢ mpo@dpTionc ¢ eivat {oog
mpog OCR = 1. H Becdpnon avt xpivetanr ¢ ovvinpntikr] ka@doov Adyw Tne mpoyevéoTepng
POPTIKNC oTOplaG OV TeEPIoXT) OAAX K&t TOV OXeTIK& awEnuévo aplBud kpovoewv Nspt n
OTPAOT) EKTIUATAL OTL elvail HOANOV TTPOPOPTITHEVT). ZUVETIAG Ol avapevouevee kabilnoelc otV
TP&EN avapévovTal HIKpOTEPEC OXAAK Kol 1) XPOVIKY] Tovg eCéAEn Ba elvan pukpoTepn). Emiong
Beopeltat 6Tt 1) ZTpdon avtr ovveyx(CeTat He Ta Blot YapaKTpIoTIKE Kot k&Tw amd To Péboc

Tov StepevviiOnKe KAT& TNV EKTENEDT) TIC YEWDTEXVIKTC €PEVVAC.

Adyw ™G pn ypopuikic amopeldonc Twv Tpdobetwv tdoewv pe To B&Boc, To eda@ikd Tpo@P
Tov Tapovotdodnke oto 20 Kepdhato e mapovoag, xwpiletal ot emipépovg edaguiéc {ooves
méiyovg 1-4p. YmoloyiCetat otV ovvéxela ovupva e v pebodoloyia mov meptypdpetal
omv § 1.3 mov axolovBel n kabi{nomn mov avaroyel oe k&Be CdVN TexwpPLoT& CLVAPTIOEL TV
mpdobeTeV TATEWV aTé T PoPTIC TOV £€pyov Tov @B&vovy oTo péoo k&be edaikrc (ovne. H
ovvolikry kaBi{non TPOKUTTEL WG TO &AOPOITHA TV AVAMTUOCOUEVRDV KaOW(oE®Y TV
EMPEPOVC ESAPIKDV {WVAV.

Zoppwva pe TIc ovotdoelg Tov Evpokadika 7, 1o péyloto Béboc oto omoio ot edagpukol
OXNUOTIOHOl OLUPETEYOVY OtV avamTuEn kabilfoewy, Oewpeltanl exeivo oto omolo ot
TP6oOeTeC TAOEIC AT TA POPTICL TOV £PYOV ATOUEIDVOVTAL O TOCOOTO WKPOTEPO TOL 20%
TOV APXIKOV YEDOTATIKOV TAOE®V, EKTOC kot av €xel TponynOel oe puxpdtepo B&Boc 1) evpeon

Tov atafepov vtoPébdpov, To omolo kot Bewpeltal WC aoVUTiETTO.

Ot edapucéc (dveg oTIC oToleg XWPICeTal TO WE AV® €8PS TPOPIA TapovatkovTal oTov akdAovBo

VoK.
n a a , IT&yxoc

Edapikéc Xtpcdoeic Apxi Iépac (m) z (m) Es (kPa) | y (kN/m?3)

ABoppittéc €dpaonc -2,80 -3,80 1,00 0,50 50.000 21,0
Ytpcdon | -3,80 -5,20 1,40 1,70 7.000 20,0
Ytpcdom | -5,20 -7,20 2,00 3,40 7.000 20,0
Ytpcdon 1 -7,20 -9,20 2,00 5,40 7.000 20,0
Ytpcdon 1 -9,20 -12,20 3,00 7,90 7.000 20,0
Ytpcdon 1 -12,20 -15,20 3,00 10,90 7.000 20,0
Ytpcdon 1 -15,20 -19,20 4,00 14,40 7.000 20,0
Ytpcdon 1 -19,20 -25,00 5,80 19,30 7.000 20,0

IMtvaxag 1-2: Oswpovpeveg edapikéc (dveg

Ou mpdaobetec TdOeC amd T PopTiae Tov €pyov mov petafifdlovTat oto péoov k&be edapiknc (wvng,

Tapovotdlovtat yi k&0e Béom édpaanc Tov kpnmidotoixov (e€wTepikr] KAl e0WTEPIKT] TAEVP&) CTOVG

Tivakeg TOv akoAovBovv.

OpbBoywvixod goptio T.O.

Omax =

64,0

2b=

3,0

X1pdom

| x(m) |z(m)| a(rad) | 8(rad) | Ac. (kN/m?) |
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ABoppirtéc €dpaonc 1,11 0,50 2,04 -0,66 55,28
Ytpcdon 1 1,11 1,70 1,22 -0,23 38,59
Ytpcdon 1 1,11 3,40 0,77 -0,11 27,81
Ytpcdon 1 1,11 5,40 0,52 -0,07 20,09
Ytpcdon 1 1,11 7,90 0,37 -0,05 14,58
Ytpcdon 1 1,11 | 10,90 0,27 -0,04 10,86
Ytpcdon 1 1,11 | 14,40 0,21 -0,03 8,33
Ytpcdon | 1,11 | 19,30 0,15 -0,02 6,27

OpBoywvikd @opTio avaxovPLoTIKo
Omax = 50,0 2b = 10,0
Z1pcdom x(m) | z(m) a(rad) | 6 (rad) Aoz (kN/m?)

ABoppittéc edpaonc 7,61 0,50 0,15 1,38 0,07
Ztpcdon 1 7,61 1,70 0,44 0,99 1,88
Ztpcdon 1 7,61 3,40 0,65 0,65 6,70
Xtpcdon I 7,61 5,40 0,72 0,45 10,92
Ytpcdon 1 7,61 7,90 0,69 0,32 13,43
Ztpcdon 1 7,61 10,90 0,62 0,24 14,18
Ztpcdon 1 7,61 14,40 0,54 0,18 13,69
Xtpcdon I 7,61 19,30 0,44 0,13 12,25

ITivaxag 1-2: Katavopn tdoewv (kPa) pe to BdBoc k&tw amd v eEwtepikr) mAevpd Tov kpnmidotoixov

OpbBoywviko goptio T.O
Omax = 64,0 2b= 3,0
X1pcdom x (m) z(m) | a(rad) | & (rad) oz (kN/m?)
ABopprméc €dpaonc 1,11 0,50 2,04 -0,66 55,28
Ytpcdon 1 1,11 1,70 1,22 -0,23 38,59
Ytpcdon 1 1,11 3,40 0,77 -0,11 27,81
Ytpcdon 1 1,11 5,40 0,52 -0,07 20,09
Ytpcdon 1 1,11 7,90 0,37 -0,05 14,58
Ztpeyon 1 1,11 10,90 0,27 -0,04 10,86
Xtpcdon 1 1,11 14,40 0,21 -0,03 8,33
Ytpcdon 1 1,11 19,30 0,15 -0,02 6,27
OpbBoywvikd @opTio avaxov@LoTiko
Omax = 50,0 2b= 10,0
X1pcdom x (m) z(m) | a(rad) | & (rad) oz (kN/m?)

ABoppitéc €dpaonc 5,39 0,50 0,86 0,66 6,74
Ytpcdon 1 5,39 1,70 1,18 0,23 17,90
Ytpcdon 1 5,39 3,40 1,14 0,11 21,05
Ytpcdon 1 5,39 5,40 1,02 0,07 21,59
Ztpeyon 1 5,39 7,90 0,87 0,05 20,75
Ytpcdon 1 5,39 10,90 0,73 0,04 18,93
Ytpcdon 1 5,39 14,40 0,60 0,03 16,64
Ytpcdon 1 5,39 19,30 0,47 0,02 13,86

Iivaxkag 1-3: Katavoun tdoewv (kPa) pe to f&Boc k&tw amd v ecwtepikr) TAevp& Tov kpnmidotoiyov

Ot ovvolikég mpodobetec Tdoelc amd Ta PopTict Tov €pyov oTo ek&oToTe B&ABOC TPOKVTTOVV WG TO

&Bpolopa TV TdoEwV 0TO avTioTolyo P&Ooc TV empépPovs @opTioewV yix k&Oe Béomn eAéyyov.
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Ztpcdam Acz o T1pcdom AGz o
j}lﬂoppméc 55.35 AiBoppimréc 62.02
é6paong £6paonc ’
Ytpcdon 1 40,47 Ytpcdon 1 56,49
Ytpcdon 1 34,51 Ytpcdon 1 48,86
Ztpcdon 1 31,00 Ztpcdon 1 41,68
Ytpodon I 28,01 Ytpcdon 1 35,33
Ztpcdon 1 25,04 Ztpcdom 1 29,79
Ztpcdon I 22,02 Ztpcdon 1 24,97
Ytpcdon 1 18,51 Ytpcdon 1 20,13

ITivaxag 1-4: Katavoury ovvoAikav téoewv (kPa) pe to f&Boc¢ kétw amd mv efwtepikr) mAevp& TOV
kpnmdoToixov (aploTepd) Kat otV eowTePK} TAeLP& (8eti&) Tov kpnTIdoTOiYOL

II Tpoorjveuoc uwoc

Kot yix m 6éom avti mpeitan 1 dix pebodoroyix yiao Tov vmoloylopd twv kabil{oewv pe TIC
TAPAKAT® SIPOPOTOOELC:

Ta Six Pépn Tov TPlopaToC BWPAKIONC £k PLOIKGV OykOABWV Kot ABwvV Tov MVpHva Tov £pyov,
peTaépovv oo £daoc @dpTion TpameCoeldovg Hoperic. H ev Adyw @dption etvat un ovppetpikn Adyw
Slopopdc oV KAIOT TGV TPAVAOV TOV £pyov UEeTaED TPoorveune kot vivepne mAevpdcs (PA. Tvmn
Awxtopn) A-A). T Tov Adyo avTdv 1) katavour] TG @OpTiong pe to P&Ooc K&Tw amd TO NUTAKTOC NG
otéPnc Tov épyov, vmoloyiletau Texwplotd yao k&be nudiatour), pe epappoy e oxéone [1] mov
axoAovBel (BA. Elastic Solutions for Soils and Rock Mechanics, Poulos & Davis):

<4“— a —p4¢—— b—__»

a R

Aa'vzﬁ-{mﬁ-iz(x—b)} [1]

Zyfpa 1-5: Katavopr] tpameoeidovg poptiov

omov,

b: o numAdroc e otéync Tov épyov (b =5,50/2= 2.75m),

a: n oplévtix amdoTaon amd To (xvoc mddoc (onuelo TOUNE TOV TPAVOUC HE TOV XPXIKO QUOIKO
muluéva) péxpt To PUdL Tov mpavovg (a = 20.10p. yix ™V mpoorveun mAevpd, a = 15.00p. yix v
vTveun).

x: 1 oplévtia amdéoTaon amd Tov TOda ({Yvoc Toprc Tov MPavolE He TOV apxikd @uotkd Tuduéva)
péxpt To péoov Tov TA&TOoVC TG oTéYNC Tov épyov (x = 2.75m + 20.10m = 22.85 m yia TV Tpoorvepn
mAeVP& Kot X = 2.75m + 15.00m = 17.75 m yix TV vmrrjvepn)
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p: amoTeAel TV T&OM A6 TA POPTIK TOV £pyov Tov HeTaPPAleTan oV oT&OUN TOV PLOIKOV TLOUEVX

k&t amd To (Yvoc TOou mMumA&tovc C otéync. H tdon avmi woovtow pe, p= 4,35m* (26
kN/m3*0,6)+11kN/m3*5,7 m = 130,56 kPa

z: 1) oT&OPN avaopdg Tov Aapfdvetat z=0 otov Quokd TuBpéva (-4.20 . amé M.E.6.).

Abyw ™G un ypopuikic amopeidonc Tov mpoéobetwv Tdoewy pe To Béboc, To edapd mpo@iA Tov

Topovot&letal oty § 2 ¢ Tapovoag, xwpilletal o emuépovs edapikéc (wves T&yovs mepimov 2.0-

4.0p xau vroAoyiCetau 1) kaBiCnon mov avoroyel oe k&Be (VN EexwPloT& oOHPVA e TNV pebBodoroyia

mov meptypdpetat omv § 5.3. H ovvoAwn xkabi(non mpoxvmTel TEAKOC ¢ TO &Opolopa TV

ekSNA®VOHEVOV KAOITOE®Y TV EMUEPOVC ESAPIKGOV (OVOV.

Me tov TpoTO QUTOV EMITLYXAVETAL

aKPIPEoTEPT EKTIUNOT) TNG KATAVOUIG TWV TAOEWV [e TO P&OOC KAt KAT eTEKTAOT) TV KAOI(ToEWV.

Apxwkn Katdotaon

Bd6n (m) ﬂ(tin)q(?c EW8ikd Bapn ApXIKEG Evepyég TaoeLg
Opoodn Admedo Méoo Dawopevo Yrohoytopol Aamédou Méaoo Ztpwong

Stpwon 0 SUUTLEDTO -4,20 -5,00 -4,60 0,80 18,0 8,0 6,4 3,20
Stpwon | SUUTLEDTO -5,00 -6,00 -5,50 1,00 20,0 10,0 16,4 11,40
Stpwon | ZUNTILEOTO -6,00 -7,00 -6,50 1,00 20,0 10,0 26,4 21,40
Stpwon | SUUTLEDTO -7,00 -8,00 -7,50 1,00 20,0 10,0 36,4 31,40
Stpwon | SUUTLEDTO -8,00 -9,00 -8,50 1,00 20,0 10,0 46,4 41,40
Stpwon | ZUNTILEOTO -9,00 -10,00 -9,50 1,00 20,0 10,0 56,4 51,40
Stpwon | ZUNTILEOTO -10,00 -11,00 -10,50 1,00 20,0 10,0 66,4 61,40
Stpwon | SUUTLEDTO -11,00 -12,00 -11,50 1,00 20,0 10,0 76,4 71,40
Stpwon | SUUTLEDTO -12,00 -14,00 -13,00 2,00 20,0 10,0 96,4 86,40
Stpwon | SUUTLEDTO -14,00 -16,00 -15,00 2,00 20,0 10,0 116,4 106,40
Stpwon | SUUTLEDTO -16,00 -18,00 -17,00 2,00 20,0 10,0 136,4 126,40
Stpwon | SUUTLEDTO -18,00 -24,00 -21,00 6,00 20,0 10,0 196,4 166,40
Stpwon | ZUNTILEOTO -24,00 -28,00 -26,00 4,00 20,0 10,0 236,4 216,40
Stpwon | SUUTLEDTO -28,00 -32,00 -30,00 4,00 20,0 10,0 276,4 256,40
Stpwon | ZUNTILEOTO -32,00 -36,00 -34,00 4,00 20,0 10,0 316,4 296,40

IMivaxkag 1-5: Oewpovpeves eda@ixéc VEC KA APXIKEC TATELC
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Hudatopn tpaneloslbolg poptiou (EEQTEPIKH) +4.35

Omax = 130,56 a= 20,10 b= 2,75
Itpwon z(m) a b aofz b/z o (rad) B (rad) 1 o, (kN/m?)
E§uyiavon 0,40 20,1 2,75 50,25 6,88 0,13 1,43 0,50 65,27
E€uyiavon 1,15 20,1 2,75 17,48 2,39 0,35 1,17 0,50 65,16
Ttpdon | 1,65 20,1 2,75 12,18 1,67 0,47 1,03 0,50 64,95
Stpwon | 2,30 20,1 2,75 8,74 1,20 0,60 0,87 0,49 64,50
Itpwon | 3,30 20,1 2,75 6,09 0,83 0,73 0,69 0,49 63,48
Itpwon | 4,30 20,1 2,75 4,67 0,64 0,82 0,57 0,48 62,19
Stpwon | 5,30 20,1 2,75 3,79 0,52 0,86 0,48 0,47 60,72
Stpwon | 6,30 20,1 2,75 3,19 0,44 0,89 0,41 0,45 59,16
Stpwon | 7,30 20,1 2,75 2,75 0,38 0,90 0,36 0,44 57,55
Itpwon | 8,80 20,1 2,75 2,28 0,31 0,90 0,30 0,42 55,12
Itpwon | 10,80 20,1 2,75 1,86 0,25 0,88 0,25 0,40 51,93
Stpwon | 12,80 20,1 2,75 1,57 0,21 0,85 0,21 0,37 48,88
Stpwon | 16,80 20,1 2,75 1,20 0,16 0,77 0,16 0,33 43,34
Itpwon | 21,80 20,1 2,75 0,92 0,13 0,68 0,13 0,29 37,50
Itpwon | 25,80 20,1 2,75 0,78 0,11 0,62 0,11 0,26 33,64
Itpwon | 29,80 20,1 2,75 0,67 0,09 0,56 0,09 0,23 30,38

Iivaxoag 1-6: Katavopr cvvohikav toewv (kPa) pe To fdbBoc k&Tw amd 1o numA&ToC ¢ oTéync e
TPOOHVEUNC NUSITOUNG

Hudatopn tpaneloetdoig ¢poptiov (EXQTEPIKH) +4,35

Omax = 130,56 a= 15,00 b= 2,75
Itpwon z(m) a b ofz b/z o (rad) B (rad) | o, (kN/m?)
E€uyiavon 0,40 15 2,75 37,50 6,88 0,12 1,43 0,50 65,27
E€uyiavon 1,15 15 2,75 13,04 2,39 0,33 1,17 0,50 65,12
stpwon | 1,65 15 2,75 9,09 1,67 0,45 1,03 0,50 64,84
Stpwon | 2,30 15 2,75 6,52 1,20 0,57 0,87 0,49 64,25
Stpwon | 3,30 15 2,75 4,55 0,83 0,69 0,69 0,48 62,92
stpwon | 4,30 15 2,75 3,49 0,64 0,76 0,57 0,47 61,22
Stpwon | 5,30 15 2,75 2,83 0,52 0,80 0,48 0,45 59,33
Stpwon | 6,30 15 2,75 2,38 0,44 0,82 0,41 0,44 57,34
Stpwon | 7,30 15 2,75 2,05 0,38 0,82 0,36 0,42 55,31
Stpwon | 8,80 15 2,75 1,70 0,31 0,81 0,30 0,40 52,31
stpwon | 10,80 15 2,75 1,39 0,25 0,77 0,25 0,37 48,47
stpwon | 12,80 15 2,75 1,17 0,21 0,73 0,21 0,34 44,91
Stpwon | 16,80 15 2,75 0,89 0,16 0,65 0,16 0,30 38,74
Stpwon | 21,80 15 2,75 0,69 0,13 0,56 0,13 0,25 32,65
Stpwon | 25,80 15 2,75 0,58 0,11 0,50 0,11 0,22 28,83
Stpwon | 29,80 15 2,75 0,50 0,09 0,45 0,09 0,20 25,72

IMivaxoag 1-7: Katavour ovvohikev téoewv (kPa) pe to fdboc k1w amd 1o numAdroc e oténe e

VT VeNG NstaTouric
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E§uyiavon 130,55 40,80
E§uyiavon 130,27 11,43
Stpwon | 129,79 6,06
Stpwon | 128,75 6,02
Stpwon | 126,40 4,03
Itpwon | 123,41 2,98
Itpwon | 120,05 2,34
Stpwon | 116,50 1,90
Stpwon | 112,87 1,58
Itpwon | 107,43 1,24
Itpwon | 100,40 0,94
Itpwon | 93,80 0,74
Stpwon | 82,08 0,49
Stpwon | 70,15 0,32
Itpwon | 62,47 0,24
Itpwon | 56,10 0,19

Iivaxkoag 1-8: Karavopr] cuvolikav téoewv (kPa) pe o fdboc k1w amd to péoov ¢ StaTopnic

1.2.2.  MeBodoloyio virodoyiouov Tev kabil(joewv

H xaBi(non S mov avapévetat va avamtuyOel evidg TV CUPTIETTOV e8APIKOV OTPOTEDV ((VOV)

VTTO T POPTI TOV €pyov, VTTOAOYICeTa CUHPGVA He TNV akdAovdn oxéon:

Sedi :(AGZi *, )/Esi

oTov :

Esi: TO PETPO HOVOSIAOTAOTC CUUTEDTC TNC EKAOTOTE SAPIKIIC OTPROOTC/ (VNG
hi: 10 m&xo¢ ™C oTPGONC/CAOVNG

Aozi: 1 mpdobem kaTakdpven Téom oTo Héoo NG k&Oe oTPWONC/COVNG

Me &Bpoton tev empépove kabilroewy Tov vmoloyifovrar Péoel e WS &vw oxéone oTo péoo k&Be
edaupixric {AOVNC, TPOKVTTEL ) CLVOAIKY kaBi(nom Tov edd@ovc K&t amd v oTéyn Tov épyou.

TNa mv Ztpoon I, n omola amoteAel ev yével GLVEKTIKO OTIQPPO, TUKVIC amdBeonc oxnuaTiopnd (BA.
Tevxoc AtloAdynone), extipdrta, 61t To 50% TV KaBiloedy ¢ Ba Tpaypatomomnfel peca KAT& TNV
KOToOKeV) Tov épyov eved To vmdhowmo 50% O amotedéoel pakpoxpoviee kabilfjioelgc mov Ba
exkdnAwbovv katd ™ @don Aertovpyiac. H w¢ dveo mapadoxr) ovvddel ko pe TIC CUOTAOEIC TV
Burland & Worth (1974), Burland — Broms — De Mello (1977), ot omolot émeltat amd TaPpATNPiOElC O€
OepeAicdoelc emi OTIPPOV OLVEKTIKAOV €8PV KATEANEav oTa w¢ &vew ovumepdopata  (BA.
Emgpaveiaxéc Osuelicioeg, A. Avayvooromovdoe B. Hlaraddomovlog, 1989).

Téloc onpetodvetat 6Tt ot kaBilrioelg Adyw ovvilnonc Twv MBwV Tov AVAKOVPIOTIKOV TPIOPATOC, TV
KOKK®OMV EMYMOOTE®V KAL NG ELVYIAVTIKIIC OTPAOONC TOV TLOHEVA ayvoOoUVTAL, KOG aPevos Hev
elval apeAntéec AOyw NG QUONC T®V VAK®V TOV GULVOETOUV TO CWOUX TOV £pyov a@eTépov Oo
ek8NAVOVTAL OTASIOKE KATA TNV QAOT KATAOKEVTC TOV €PYOV CUVETIQIC (VAL LI KOTXHUETPT|OLUEC.

O emipépovc kadilrioelg k&Be edagikric (Ve vroloyiCovtal pe faoel Ta 6o avapépovtat oty § 5.3
K&Tw amd T V0 &xpa Tov TAKTOVC £8paoTC TOV KPNTISOTOIXOV Kot TAPOVCIALOVTAL OTOVG TIIVOKEG

TOV okoAoVOOVV.
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. C/(1+e0) i Babn (m) néyog Etdwké Bapn (kN/m?) Tehwkég Evepyég TAOELS Oy e (kPa) Kabinoeig
Ftpion E; (kPa) Opodiig Aaméou Mécou (m) \Z Vavwo Vuron Banésou T A% to Over s (m)
ABoppurég €6paong 50000 -2,80 -3,80 -3,30 1,0 21,0 11,0 11,0 11,0 5,5 55,35 60,85 0,001
Stpwon | 7000,0 -3,80 -5,20 -4,50 1,4 20,0 10,0 10,0 25,0 18,0 40,47 58,47 0,008
Stpwon | 7000,0 -5,20 -7,20 -6,20 2,0 20,0 10,0 10,0 45,0 35,0 34,51 69,51 0,010
Stpwon | 7000,0 -7,20 -9,20 -8,20 2,0 20,0 10,0 10,0 65,0 55,0 31,00 86,00 0,009
Stpwon | 7000,0 -9,20 -12,20 -10,70 3,0 20,0 10,0 10,0 95,0 80,0 28,01 108,01 0,012
Stpwon | 7000,0 -12,20 -15,20 -13,70 3,0 20,0 10,0 10,0 125,0 110,0 25,04 135,04 0,011
Stpwon | 7000,0 -15,20 -19,20 -17,20 4,0 20,0 10,0 10,0 165,0 145,0 22,02 167,02 0,013
Stpwon | 7000,0 -19,20 -25,00 -22,10 5,8 20,0 10,0 10,0 223,0 194,0 18,51 212,51 0,015
Zvvohwn KaBilnon: Stot= 0,097
ITivakag 1-9: Emuépove xabilrioec oy e€wtepikn) mapetd tov épyov, KPHITIAOTOIXOX BAPYTHTAX
; C./(1+e0) i Ba6n (m) Méixog El8ka Bapn (kN/m?) TeAwég Evepyég TAOELG Oy ea (kPa) Ka@wnoeig
] E; (kPa) Opodrig Aanédou Mécou (m) v Vavuo Vunoh Aanésou Mégo | Ao G'ver s (m)
ABoppurég €5paong 50000 -2,80 -3,80 -3,30 1,0 21,0 11,0 11,0 11,0 5,5 62,02 67,52 0,001
Itpwon | 7000,00 -3,80 -5,20 -4,50 1,4 20,0 10,0 10,0 25,0 18,0 56,49 74,49 0,011
Itpwon | 7000,00 -5,20 -7,20 -6,20 2,0 20,0 10,0 10,0 45,0 35,0 48,86 83,86 0,014
Itpwon | 7000,00 -7,20 -9,20 -8,20 2,0 20,0 10,0 10,0 65,0 55,0 41,68 96,68 0,012
Itpwon | 7000,00 -9,20 -12,20 -10,70 3,0 20,0 10,0 10,0 95,0 80,0 35,33 115,33 0,015
Itpwon | 7000,00 -12,20 -15,20 -13,70 3,0 20,0 10,0 10,0 125,0 110,0 29,79 139,79 0,013
Itpwon | 7000,00 -15,20 -19,20 -17,20 4,0 20,0 10,0 10,0 165,0 145,0 24,97 169,97 0,014
Itpwon | 7000,00 -19,20 -25,00 -22,10 5,8 20,0 10,0 10,0 223,0 194,0 20,13 214,13 0,017
Yuvohwr) Kabilnon:  swe= 0,097

Iivaxag 1-10: Empépove xabilioeic oy eowTepikt| Tapei& Tov épyov, KPHITIAOTOIXOX BAPYTHTAX




TEAIKH AIATOMH

Telkég
Babn Mayxog Eldwka Bapn Evepyég
Es (m) Taoelg KaBunoeig
Opodric | Aamédou Mécou Yu Vavwo Yoo Méco Avgnon (m)

E§uylavon ZupTUECTO 50000 4,2 -5,0 4,6 0,80 21 11 11 133,7 130,55 0,002
E§uyiavon JUHTLEDTO 50000 -5,0 -5,7 -5,4 0,70 21 11 11 141,7 130,27 0,002
Ztpwon | ZUUTLEDTO 7000 -5,7 -6,0 -5,9 0,30 20 10 10 151,2 129,79 0,006
Stpwon | JUMTLEDTO 7000 6,0 7,0 6,5 1,00 20 10 10 150,2 128,75 0,018
Ztpwon | ZUUTLEDTO 7000 -7,0 -8,0 -7,5 1,00 20 10 10 157,8 126,40 0,018
Ztpwon | ZUUTUEDTO 7000 -8,0 9,0 -8,5 1,00 20 10 10 164,8 123,41 0,018
Ztpwon | ZUPMIEDTO 7000 -9,0 -10,0 9,5 1,00 20 10 10 171,5 120,05 0,017
Ztpwon | Zuprieato 7000 -10,0 -11,0 -10,5 1,00 20 10 10 177,9 116,50 0,017
Itpwon | ZUpmLEDTO 7000 -11,0 -12,0 -11,5 1,00 20 10 10 184,3 112,87 0,016
Itpwon | ZUpTLEDTO 7000 -12,0 -14,0 -13,0 2,00 20 10 10 193,8 107,43 0,031
Itpwon | ZUpTEoTO 7000 -14,0 -16,0 -15,0 2,00 20 10 10 206,8 100,40 0,029
Ztpwon | Zuprieato 7000 -16,0 -18,0 -17,0 2,00 20 10 10 220,2 93,80 0,027
Ztpwon | Zuprieato 7000 -18,0 -24,0 21,0 6,00 20 10 10 248,5 82,08 0,070
Ztpwon | Zuprieato 7000 -24,0 -28,0 -26,0 4,00 20 10 10 286,6 70,15 0,040
Ztpwon | JUTTLEDTO 7000 -28,0 -32,0 -30,0 4,00 20 10 10 318,9 62,47 0,036
Itpwon | ZUpmLEaTo 7000 -32,0 -36,0 -34,0 4,00 20 10 10 352,5 56,10 0,032

YvvoAikn

KabiCnon: AH= 0,378
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MAPAPTHMA I: EAEMNXOZ N'ENIKHZ EYZTAGEIAZ NMPOZHNEMOY MOQAQY




1. EAEIXOX OAIKHX EYXTAG®EIAX

1.1. I'svixa

[paypatomomOnkay avoAvoelc oAkri¢ evotdbelag pe kVkAove oAioOnone ot Sdvopevéotepn Béom Tov
épyov (Awxtour} AA). Ot avahvoelg éytvav pe xprion tov mpoypdppato¢ LARIX-5S ¢ etaupeiog Cubus.
To LARIX-5S etvat mpodypoppa epapHoCOUevo ekTeVAC o€ eEAEyXOUC EVOTAOEING TPAVAYV, e XPHIOT) TNG
peBd8ov Twv Awpidwv. H evotdBeia mpoodiopiletan amd mmv SIxTOT®ON TRV €LI0M0E®Y IGOPPOTING
TV SuvdpenV emtl TwV Awpidwv, He Bedpnon TOV eSAPIKOV OTPWOEWY, TWV TIECEWV TOV VEPOD, TWV
EMPOPTIOEWY, TV OTOLXE(V SITUNTIKAG avVTOXTC, TLXOV AYKULPIV KAl T®V OCEOUIK®V @OPTidV
OVPPRVX LE TIC avayvaplopévee peBoddovg twv Krey kat Janbu.

To VA6 Bewpeltan 6Tt €xel IBAVIKA TAAOTIKY] CUUTEPIPOPA, TOUPGOVA pe TNV oTola eupoavifovTa
UNSEVIKEC TTAPAUOPPATEIC PEXPL Ol SIATUNTIKEC TAOEIC VO PTATOVY 0TO Oplo Bpadomc, eve TEPA TOVL
opiov auTtov - vd oTabepr] SATUNTIKT) TAOT) - Ol TAPAHOPPEOELC UTOPOVV VAl AapPévovv 0codiToTe
peydAn Tiur.

To mpdypappa Larix-5S5 vmoloyiCet Tov oOUVTEAEDTH] QO@OAElOG £vavTl pnyYaviopov Bpodong.
EtetalovTau mepmtadoelc oAoOnonc pe kukAkr Hop@r) OOV 0 PNYXavIoROc Bpavong eivat TeploTpo@r
OTEPEOD TOUATOC. XTIV TEPIMTWOT aXVTH oL avaAvoelg yivovtat pe v pébodo Krey.

lNa Tov vTOAOYIOHO TOU GUVTEAEOTH AOQPOAEIG TLYKPIVOVTAL Ol GVXTITUOOOHUEVEC OTNV ETLPAVEIX
oAloOnone Siaxtpntikéc téoec pe ™V STk} avtoxr Tov eddpove. Kat eméxtaon o ovvteAeotic
ao@odeiac évavtt ohioOnone opiCetat WG 1 oxéon avépeoo oTIc avToTdoelc kot Spdoelc SnAadr
avéueoa e Suvéelg Tov Teivovy va TpokoAéoovy oMaBnom kau SUVAPELC TTOV AVTIOTEKOVTAL O€ OUTH.
Ot éheyxot avTtol exTeAMéaTNKAY TOOO LTTO OTATIKT] 600 KA LTS CEIOUIKY POPTIOT).

Ou éAeyxol evotdbelag mMpaypatomomOnkay HOVOV ylx TNV UTTVEUN TALVPAX TOV €PYOv EMEKTAONG
xaféoov auTth Slaop@POVETAL He o AmoOTOMn KAloT (3:2 V) CLYKPITIKK He TNV TTpootveun (2:1 mv),
eV TAwTOX POV 0 TVBUEVaC Slatnpeitat TepiTov oplldVTIOC Te OAN TNV £KTAOT) TOV £PYOU.

H Awatour} mov eMéyxetau OepeAidovetat oe ot&Bun —5,70m amd mv M.Z.O. kot €xet TA&toc Pdonc b =
44,00 p. (mA&toc oxdenc etvyiavonc). Edpdletau emi mplopatoc Aboppircdv 0,5 — 100 kg kot otpcdong
etvylavone. K&te amd to mpoorjvepo oty 0éom eAéyyov, o apxikde @uotkde mubuévag exTiuribnxe ota

—4,20u epimov amwd v M.X.O.

1.2. Iapduetpor Avroyijc tev 21pdoewv Tov Ymeddpove

Ot mapdieTpotl avtoxic TV eSAPIKOV OTPOTEDY TOV VTEITEPYOVTAL OTOVC VTTOAOYIOMOUC elvat yevik&
awTéc Tov mpoékvpav amd v ‘Exbeon ATioAdynonc kau mTapovotdCoviat avoAVTIK& OTO 20 KEQAAXIO
™m¢ TopoVoag. o T LAk& TV ABoppITadV KAt AOITCV ETIIXWOTE®Y TOL Bt eVO®UATOO0VY 0TO O

Tov épyov emeAéynoav Pdoel mpoyevéoTepne eumepiog omd avtioTtolyec peAétec ot axdAovbeg

TAPAUETPOL.

IIp6aBeTat yeddn ko GMa VAIKE KATAGKELTG TOV Y € ¢
TOUATOC TV EPY@V (kN/m3) (kPa) ©
Zdveg Bopduciong Eoec 15,6 10 40
Zyveg Bpdkiong vpaleg 20,0 10 40

TAMK& KATAOKEVTC VPV
(ABoppiréc 0,5 — 100 kg) 21 0 40
YAk aEUyll(xvcmg Tuepavcx 21 0 38

(BpowoTd appox ko)

Mivakoag 1-1: XaxpakmpIoTikéS TIHEC ESAPIKAOV TAPAPETPDV DAIKDOV KAXTAOKEVTIC TOV €PYyOU.




y c (0} Cu
21pcdaon I
(kN/m?3) (kPa) © (kPa)
ITeplox1) eMEKTAOTC TPOOTIVELOL 20 10 25 50+2z

Mivaxag 1-2: ITapapetpot eddpovg Oepeicvong (Ztpcdom I)

1.3. EAdyiorol emtpemduevorl ovvredeotéc aopaldeioc

Zoppwva pe tov EAK, yioo mv mepimtwon evoTtdfelag mPovedv Kot oXeSIOHOV CLUOTUAT®V
avTIoTPIENC VTG OelopK& opTia, Oewpeltal amodext 1 e€A0PEAION CLVTEAEDTH) ao@PaAeiag (Cov
TovA&xtotov pe 1.00.

Kata DIN 4084 yix v evotdBeia mpoavadv emiBéMetat ovvtedeotric ao@aleiag Fs = 1.40 vd otatcég
ovvlrjkeg, mov avtioTolel OV Tep(MTwon @oépTione 1 (évipa @opTiax Taw ool pmopel eivat Tax 16l
Bapn youdv kot Sopkadv oTotyeiowv kot Kivntd @optia). O (8log ouvredeoTic vioBeTeiTan ko oTOVC
Kavoviopotg tev ovykoveviakov épywyv e xdpag (m.x. KME, OZMEO «kAm.).

, EvotdOeia mpoarvedv -
IepimToon , :
Dopricecc Amartovpevol ZuvTeeoTég

g Aopodeiog
Me Zeiopd 1.0
Ymé Etatikég ZuvOrkeg 1.4

IMivaxoag 1-3: EAdyioTol emitpempevol ovvreAeotéc Aopaeioc DIN 4084
1.4. Xeouuxrj @éprion gyediaouov

H oelopn emrdyvvon tov eddpovg vroroyiletat oVp@amva pe Tov ENnviké Avtioeiopxd Kavovioud
(E.A.K. 2003). H meptoxr| Tov £pyov oOu@mVA Ue TOV VEO XAPTN CEITHIKNIG EMKIVOLVOTNTAC EVIACOETAL
otV (v oelopkrc emkivévuvomrag I kot ovvemode o=0.24.

Ot celopkéc dpdoelc oxedlaopov eivar avwtéc wov mpoteivovial ato Kepdhato 5.4.2 tov E. A K. yix
TPAVI) AV DUATOV.

Zoppova Ta doa avagépovtal oto ev Adyw Kepdhawo vroloyiCetat 1 evepydc emitdiyvvon ot Pon
KQL OTNV KOPLQPT| TOV AVOYXDOHUXTOC aTtd TIC OXEOELC:

Emtayvvon Béaong: as =0.50=0.5*0.24=0.12

Emréayvvon otéyne: aw=P(T)*a=2.5"0.12=0.30

I xvKAovg aoTo)iag ot omoiot SiEpxovTan KovT& 1) KAT® amd TV PAOT) TOV AVAYXDUATOG, 1] OpIloVTIX
Spwoa emtdyvvorn oxedlaouoD AopufdveTon ¢ 0 PECOC OPOC TWV EMTOUXVVOE®Y TN PBAOMC KAt NG
OTEPNC TOL VO OUXTOC:

o a= (a+ o)/2=(0.30+0.12)/2=0.21

Q¢ $pOTA KATAKOPLPT) ETTAXVVOT] YIX AV QAT Aapavetat o 50% e op. OEloUKIC ETITAYVVOTG
Tov edd&@povg, avd= 0.50%ana = 0.5070.21 = +0.105

1.5, Amoredéouara EAéyyowv

Ytov Ilivoxa 6.4 mov akoAovBel TaPovOIA{OVTAL CUVOTITIKA Ol EAXXIOTOL CUVTEAEGTEC QTPOAEIRC TOV
mpoékvpayv yix ké&bOe Tep(mMTON eAyxOU KATOTIYV eQPAPHOYHC TWV TApamave. To ovoAvTikd

AMOTEAETPATA TOV TTPOYpAHHaToc Larix 5s yio Tovg ev Adyw eAéyxovg Tapovot&{ovTaL 0TI GUVEXELX.




Awatopég EAéyxou

‘EAeyxog

Juvteleotig acdaleiag

STOTIKN ZELCMLKN
®doption ®doption
A-A TeAKAG SLaTOUAG 1.92 1.02

IMivaxac 1-4: ATotedéopara eAéyxev oAikiic evoTdBeiag TeAkdV Sixtouddv oxediaouod




MAPAPTHMA I.1: ZTATIKH ®OPTIZH - KATAZTAZH AEITOYPIIAZ
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MYTIKAS - PROSHNEMOS-STATIC userl Larix-5 - Version 2.05
soil model

3

5 ¢=25.00 ° y=20.00 kN/m3 c=10.00 kN/m?2

©=38.00 ° y=20.00 kN/m3
¢=38.00 ° y=21.00 kN/m3
o ¢=40.00 ° y=20.00 kN/m3 c=10.00 kN/m2 ).00 ° y=15.60 kN/m3 ¢=10.00 kN/m?2
o

8-

9T-

ve-

4

T
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"> Water pressure permanent
T yw=10.00 kN/m3

o e b b b P b b b v e b b e e L e 1
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Limit state values
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'Method: Krey iterative'
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Nr.:
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18.05.18, 13:19

MYTIKAS - PROSHNEMOS-STATIC userl Larix-5 - Version 2.05
GEOTECHNICAL MODEL
Soil layer boundaries
Description Parameters Polygon points
[0} Y c Point X Point X y
[ [kN/m®) | [kN/m?] [m] [m] [m] [m]
40.00| 15.60| 10.00 1] -11.14| -4.02 2| -10.40| -4.50
3| -6.74| -4.51 4 0. 02 0. 00
5 6.52 4. 35 6| 12.02 4.35
7| 20.72 0. 00 8| 29.72| -4.50
9| 32.57| -4.50 10| 35.15| -6.22
11| 38.47| -4.02
40.00| 20.00| 10.00 1] -11.14| -4.02 2| -10.40| -4.50
3| -6.74| -4.51 4 0. 02 0. 00
5 7.16 0. 03 6| 11.85 0. 02
7| 20.72 0.00 8| 29.72| -4.50
9| 32.57| -4.50 10| 35.15| -6.22
11| 38.47| -4.02
38.00| 21.00 0 1| -11.14| -4.02 2| -10.40| -4.50
3| -8.55| -5.70 4| -6.74| -4.51
5| -0.17| -4.50 6 7.15 0
7| 11.84 0 8| 20.89| -4.50
9| 24.14| -6.09 10| 35.15| -6.22
11| 38.47| -4.02
38.00| 20.00 0 1] -11.14| -4.02 2| -10.40| -4.50
3| -8.55| -5.70 4| -7.49| -5.01
5| -0.25| -4.98 6| 21.76| -4.92
7| 24.14| -6.09 8| 35.15| -6.22
9| 38.47| -4.02
25.00| 20.00| 10.00 1] -11.14| -4.02 2| -10.40| -4.50
3| -8.55| -5.70 4| 23.29| -5.70
5| 24.14| -6.09 6| 35.15| -6.22
7| 38.47| -4.02
Water table
Water pressure permanent
Parameters Polygon points
Tw State u Point X y Point X y Point X y
[kN/m®) [m] [m] [m] [m] [m] [m]
10. 00| active |dynam c 1| -11.55 0 2 32.57 0
State : Groundwater active or inactive in the analysis
u : Pore pressure calculated hydrodynamically or hydrostatically
Nr.:
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CALCULATION OPTIONS

Options

Method o1 n_  Straight extensions of slip circles
[]
Kr ey 0. 0200 50. 000 with Safety factor determined iteratively

S : Convergence tolerance of the iteration
n. : Number of slices

Global safety, AC 1

Slip circle with minimum safety

Circle X y R point of | Anchor F ex Lreq Lmin Remark
No. constraint see footnotes
[m] [m] [m] [] [m] [m]
85 -2.51 3.81 10. 00 1.92
F ex : existing safety, required safety Freq = 1.00
Lreq : calculated required free anchor length between L, - Lmax
Limin : input minimum free anchor length

Legend of the footnotes

Footnote Remark
2) does not intersect with the ground surface (or incorrect).
8) area of the sliding mass too small.

Nr.:
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soil model
3
©=40.00 ° y=15.60 kN/m3 ¢=10.00 kN/m?2
> ©=25.00 ° y=20.00 kN/m3 ¢=10.00 kN/m?2
$=38.00 ° y=20.00 kN/m3
©=40.00 ° y=21.00 kN/m3
® ©=40.00 ° y=20.00 kN/m3 c=10.00 kN/m2
\
o

8-

9l-

ve-

\Water pressure permanent
. vw=10.00 kN/m3

Ll b b b b b b b b b b b b a0 1

-28 -20
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44

52
x[m]

[w] A

N
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dF =0.06
F=1.02-1.66

—'Method: Krey iterative'

-28 -20

12 4

44

52
X [m]

Nr.:

C:\cubus\Data\MYTIKAS\seismic.L5S




Page 2

18.05.18, 13:35

MYTIKAS-PROSHNEMOS-SEISMIC user1 Larix-5 - Version 2.05

IGlobal safety / AC 1

[w] A

N
o

cl

dF =0.06
F=1.02-1.66
—'Method: Krey iterative'
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T T T S O O S O T T T T T T T B B
-28 -20 -12 -4 4 12 20 28 36 44 52
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GEOTECHNICAL MODEL
Soil layer boundaries
Description Parameters Polygon points
[0} Y c Point X Point X y
[] [kN/m®] | [kN/m?] [m] [m] [m] [m]
40.00 15.60 10.00 1| -11.14 -4.02 2| -10.40 -4.50
3 -6.74 -4.51 4 0.02 0.00
5 6.52 4.35 6 12.02 4.35
7 20.72 0.00 8 29.72 -4.50
9 32.57 -4.50 10 35.15 -6.22
11| 38.47| -4.02
40.00 20.00 10.00 1| -11.14 -4.02 2| -10.40 -4.50
3 -6.74 -4.51 4 0.02 0.00
5 7.16 0.03 6 11.85 0.02
7 20.72 0.00 8 29.72 -4.50
9 32.57 -4.50 10 35.15 -6.22
11 38.47 -4.02
40.00 21.00 0 1| -11.14 -4.02 2| -10.40 -4.50
3 -8.55 -5.70 4 -6.74 -4.51
5 -0.17 -4.50 6 7.15 0
7 11.84 0 8 20.89 -4.50
9 24.14 -6.09 10 35.15 -6.22
11| 38.47| -4.02
38.00 20.00 0 1| -11.14 -4.02 2| -10.40 -4.50
3] -8.55| -5.70 4| -7.66| =-5.12
5 -0.16 -5.10 6 21.93 -5.01
7| 24.14] -6.09 8 35.15| -6.22
9 38.47 -4.02
25.00 20.00 10.00 1| -11.14 -4.02 2| -10.40 -4.50
3 -8.55 -5.70 4 23.29 -5.70
5 24.14 -6.09 6 35.15 -6.22
7 38.47 -4.02
Water table
Water pressure permanent
Parameters Polygon points
W State u Point X y Point X Point X y
[kN/m?] [m] [m] [m] [m] [m] [m]
10.00| active |dynamic 1| -11.55 0 2 32.57 0
State Groundwater active or inactive in the analysis
u Pore pressure calculated hydrodynamically or hydrostatically
Nr.:
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LOADS
Earthquake load

Description Action ay ay

[d] [¢]]
accidental -0.21 0.10
ay : Horizontal acceleration
ay : Vertical acceleration
Nr.:
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CALCULATION OPTIONS
Options
Method o1 n.  Straight extensions of slip circles
[
Krey 0.0200| 50.000 with Safety factor determined iteratively
St : Convergence tolerance of the iteration
n. : Number of slices
|Global safety, AC 1
Slip circle with minimum safety
Circle X y R point of | Anchor F ex Lreq Limin Remark
No. constraint see footnotes
[m] [m] [m] [ [m] [m]
562 -3.93 10.21 15.63 2 1.02
F ex : existing safety, required safety Freq = 1.00
Lreq :  calculated required free anchor length between Lyin - Liax
Lmin : input minimum free anchor length

Nr.:
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