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Ventspils piestatnes Nr.35A pagaidu tauvoSanas fenderu un
poleru aprekini

SKAIDROJOSS APRAKSTS

1. Izejas dati

1.1. Izmantota normativa un informativa literatiira

LVS EN 1990, Eirokodekss — Konstrukciju projekt€Sanas pamatprincipi.

LVS EN 1992-1-1. Eirokodekss: Betona konstrukciju projektéSana - 1-1.dala: Visparigie noteikumi un
noteikumi ekam.

LVS EN 1997-1, 7. Eirokodekss. Geotehniska projektesana. 1. dala: Visparigie noteikumi.

LVS EN 1993-1-8. Eirokodekss. Terauda konstrukciju projektésana. Savienojumu projektésana.
LVS EN 1993-5. Eirokodekss. Térauda konstrukciju projekteésana. 5.dala: Palu pamati.

EAU 2012, RecommendationsoftheCommitteefor WaterfrontStructuresHarboursandWaterways.
“Recommendationsonexcavations EAB”.

SIA ,,Geo Eksperts” Geotehniska izpéte. Piestatnes Nr. 35A rekonstrukcija. Riga, augusts, 2019.
SIA ,,Geo Eksperts” Geotehniska izpéte. Piestatnes Nr. 35A rekonstrukcija. Riga, septembris, 2021.
“Port Designer’shandbook™ 3rd edition, Carl A. Thoresen, ICE Publishing, 2014.

1.2. Projekta izmantotas slodzes

- Kugu slodzes — Maksimalais kugis, kura kustiba paredz&ta uz 35A piestatnes ir ar parametriem: garums - 195
metri, iegrime — 12,5 metri, platums — 32m. Pie tauvosanas platformam japienem, ka tauvosies arT minimalais
atlautais kugis, kura garums izriet no jauno atdurpalu pozicijas plana. Mazaka kuga parametri: garums - 126
metri, iegrime — 7,6 metri, platums — 16,8 metri. Kugu tips - tankeri.

- Slodzu kombinacijas - SlodZzu kombinacijas pienemtas saskana ar projekteSanai piemerotajiem standartiem,
Seit, Eirokodeksiem un EAU 2012. Noteicosa slodze, kas darbojas uz konstrukciju ir kuga kontakta speks.
Lietderigas slodzes uz virsbiives nav paredz&tas, ULS aprékina ietvaros tiek pielietots drosibas koeficients 1,35
konstrukcijas passvaram. Paredzama situacija var pienemt ka tas kompensé jebkuru neplanoto iespg&jamo
lietderigo slodzi uz virsbiivi.

- Citas slodzes - Citas slodzes, piemé&ram, rukums, termiskas slodzes, nogurums, u. c. Ir pienemtas saskana ar
attiecigajiem standartiem.

- Pardzilinajums — Nemot veéra saneSu kustibu ostas teritorija un EAU2012 rekomendacijas, visam
konstrukcijam un to aprékiniem pienemta 0,5m dzilaka gultnes atzime.

- Korozija — Visam tg€rauda konstrukcijam, korozija pienemta atbilstosi LVS EN 1993-5. 50 gadu laika
pienemtas $adas korozijas vértibas: Gruntl un pala iekSpusé— 0,6mm; Udens mainigaja zona— 3,75mm,
Zemiidens zona— 1,75mm.
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1.3. Konstrukciju apraksts

Platformas projektétas ta, lai aprékina kugis spétu drosi tauvoties. Abu platformu virsbiives augstuma atzime
paredzeta +3.5m LAS, 1.2m plata piekordona josla virsbiive uz augstuma atzimes +4.0m LAS. Konstrukcijam
paredz&ti apkalpes tiltini, kas lautu pieklat abiem atdurpaliem no tehnologiska laukuma. Platformas veidotas
no zemé iedzitiem terauda paliem, uz kuriem tiek veidota dzelzsbetona virsbiive. Virsbiive veidota no
saliekama dzelzsbetona veidna platném. Virsbuve tad tiek aizpildita ar monolitu betonu divas kartas. Pali tiek
aizbeton&ti un ieenkuroti virsbiivé, nodrosinot stingu savienojumu. Starp atdurpaliem un tehnologisko laukumu
tiek izbuiveti terauda tilti. Platformas tiek aprikotas ar atvairiericeém, poleriem, kapném, margam, atvairbrusam.

2. Piestatnes fenderu aprekins

2.1. TauvoSanas slodzes

Slodzes aprékinatas izmantojot PIANC izstradatas vadlinijas ,,Guidlines for the design of Fenders Systems”.
Tauvosanas slodzes ir tiesi atkarigas no kuga kravnesibas tauvosanas laika, Iidz ar to maksimalie sp&ki rodas
pie piekrauta kuga, tatad ar vislielako kravnesibu. Atsaucoties uz Ventspils brivostas noteikumiem par piestatni
Nr.35A un “Ventspils ostas piestatnes Nr.35A pase”, piestatne var apkalpot kugi ar maksimalo garumu 195m
un maksimalo platumu 32m. Aprekinos pienemts, ka maksimalie kuga parametri ir L=195m, B=32m,
d=12.5m.Mazaka kuga parametri ir L=126m, B=16,8m, d=7.8m.
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Attels 1 — Kuga tauvoSanas modelis
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Energija, kura jauznem atvairiericei, pie kuras tauvojas kugis tiek izteikts p&c sekojosas formulas:
Eq=5M-v?:Ce" Cm-CsCe.

kur:

Ed — aprékina energija (normalajos apstaklos), ko jauztver fenderim, kNm

M — kuga masa (Gidensizspaids);

v — kuga pienak8anas atrums perpendikulari piestatnei ar 50% ticamibas intervalu;
Ce — ekscentritateskoeficients;

Cm — masas koeficients;

Cs — atvairierices un kuga korpusa elastiguma attiecibas koeficients;

Cc — piestatnes koeficients.

Kuga masa, jeb Displacement, t pienemts saskana ar PILANC izmantojot interpolacijas metodi starp tuvakiem
noraditajiem lielumiem: 58 600 t lielakajam kugim un 13 650 t mazakajam kugim.

Tabula 1. Kugu parametri saskana ar PIANC normam

Appendix C. Table C-1 Confidence Limit: 50%

Type Dead Displa- Length Length Breadth Depth Maximum  Wind Lateral Wind Front
Weight cement Overall PP Draft Area (m?) Area (m?)
Tonnage

® (t) (m) (m) (m) (m) (m)
Full Load Ballast Full Load Ballast
Condition Condition Condition Condition

Oil Tanker 1,000 1.450 59 54 9.7 4.3 3.8 170 2606 78 80
2,000 2,810 73 68 12.1 54 47 251 401 108 17
3,000 4,140 83 77 13.7 6.3 5.3 315 509 138 146
5,000 6,740 97 9l 16.0 7.5 6.1 419 689 167 94
7,000 9,300 108 102 17.8 8.4 6.7 505 841 196 233

10,000 13,100 121 114 19.9 9.5 7.5 617 1,040 232 284
15,000 19,260 138 130 225 1.0 84 770 1,320 281 355
20,000 25300 151 143 246 12.2 9.1 910 1,560 322 416
30,000 37,300 171 163 219 14.0 10.3 1,140 1,990 390 520
50,000 60,800 201 192 123 6.8 11.9 1,510 2,690 497 689
70,000 83,000 224 214 36.3 18.9 i3.2 1,830 3,280 583 829
180,060 118,000 250 240 406 1.4 14.6 2,230 4,050 €00 1010
150,000 174,000 284 273 46.0 247 16.4 2,800 5,150 840 1,260
200,000 229,000 N 30 50.3 i3 17.9 3,290 6,110 950 1480
300,000 337,000 354 342 570 L5 24, 4,120 7,770 1,160 1,850
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Faktiskais kuga pienaksanas atrums nav zinams. Tas tiek noteikts peéc PIANC:
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Attéls 2 — Kuga tauvosanas atruma diagramma(PIANC)

Piestatne atrodas ar Dienvidu un Ziemelu moliem aizsargata akvatorija, tomer tauvoSana pie piestatnes Nr.35A
nav vienkar$a. Papildus ir ievertets, ka piestatnes tuvuma norisinasies atdurpalu parbtives darbi. Balstoties uz
Siem faktoriem, aprékina tiks izmantots kuga piendk$anas atrums pie normaliem apstakliem péc PIANC
(nosacijums b).

Tabula 2. Kuga tauvo$anas atrums ar velkona palidzibu

DWT. [1] . - Kuga pienaksanas atrums, v, [m/s]
’ Kuga tdensizspaids, [t] Normalie apstakli
PIANC
10 400 13 650 0.283
48 200 58 600 0.166

Koeficients Ce nosaka papildus slodzi, kas rodas no ta, ka kugis pienak pie piestatnes lenki:
K2 + R%cos?¢
Ce="krre

Misu gadijuma kugi tauvojas ar 6-10° lenki, kugu izméri ir mainigi, Ce koeficientu pienemam, balstoties uz
aprékinu no pielikumiem Nr.1 un Nr.2.
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Koeficients Cm nosaka papildus masu, kas rodas pietauvojoties, nemot véra attiecibu starp kuga iegrimi un
gultnes dzilumu. Saskana ar p.6.15.4.2 (5) EAU2012 - lielakajam kugim Cm = 1.8, mazakajam Cm = 1.5.

Koeficients Cs nosaka atvairierices un kuga Kkorpusa elastiguma attiecibu. PIANC rekomendé
mikstiemfenderiem 1.0 lielumu.

Koeficients Cc nosaka piestatnes tipa ietekmi uz tauvosanos. Ventspils piestatnes Nr.35A gadijumaCc= 1.0, jo
piestatne ir atverta tipa konstrukcija.

Tabula 3. TauvosSanas energijas parametru kopsavilkums

Kus

DWT, [1] | ued Ce Cm Cs Ce
izspaids, [t]

10400 13 650 0.619 1.5 1.0 1.0

48 200 58 600 0.767 1.8 1.0 1.0

TauvoSanas energijai tick piemé&rots droSibas koeficients atkariba no kuga tipa. PIANC rekomendg koeficientu
1.25 lielakam kugim un 1.75 mazakam kugim, lai parietu no normalas energijas uz arkartas energiju.

Kugim ar DWT10 400 — Oil Tankersdrosibas koeficients 1.75
Kugim ar DWT 53 000 — Oil Tankers drosibas koeficients 1.25

Tabula 4. Tauvosanas energijas aprékinu rezultati

Tauvosanas energija, Ed, [kNm]
DWT, [i] Kuga izspaids, [t] Normalie apstakli
PIANC
10 400 13650 888
48 200 58 600 1393

Edtnorm = 0.5 x 13650 x 0.2832 x 0.619x 1.5x 1 x 1 x1.75 = 888 kNm
Ed2.norm = 0.5 x 58600 x 0.166% x 0.767 x 1.8 x 1 x 1 x 1.25 = 1393 kNm.

Pielikumos 1 un 2 var bt atrasti detaliz&ti energijas aprékini.

Maksimalo energiju rada liclakie kugi. Ir ieteikts izmantot vienu no sekojoSiem atvairieri¢u variantiem:
e Trellerborg SCN 1600 (F 1.0) ConeFender(® = 1.6 m, E = 1535kNm, F = 1608kN) vai analogs.
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Attels 3. Trelleborg SCN fendera uzvedibas diagramma

Tabula 5. Fenderu aprékins

Mazakais kugis Lielakais kugis
froL — razoSanas pielaides koeficients (10%) 0.9 0.9
1f;ﬁ\;‘; S— koeficients, kas atkarigs no lenka kada pienak 10° L0 70 1038
fremp — temperatiiras ietekmes koeficients pie +20°C 1.007
fremp — temperatiiras ietekmes koeficients pie -4°C 1.097
fver — atruma ietekmes koeficients 1.1 1.07
fror=fror “fanc “freme fver -Kopgjais koef. 1.33 1.34
T T I
Er = enrgija [kNm] SCN1600 F1.0 1535
Rr — fendera reakcija [kN] SCN1600 F1.0 1608
fremp — temperatiiras ietekmes koeficients pie +20°C 1.007
fremp — temperatiiras ietekmes koeficients pie -4°C 1.097
fror — raZoSanas pielaides koeficients (10%) 1.1
fang - koeficients, kas atkarigs no lenka kada pienak L0
kugis
fveL — atruma ietekmes koeficients 1.1
Rer — kopgja reakcija [KN] 2134.4
P — pielaujamais spiediens uz kuga korpusu [kN/m?] 300.0
A — nepiecieSamais fendera panela virsmas laukums [m?] 7.11
Ad — fendera panela virsmas laukums [m?] 2.5x2.86=17.15

Aprekinos pienemts, ka tiks izmantots Trelleborg fenders, tad, raksturigais speks, Fk = 2135kN.
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3. Piestatnes poleru aprekins.

Vé&ja slodzes kugiem ar kravnesibu >50 000t

Vgja slodzes pienemtasbalstoties uz EAU2012 sadala 5.11.2. “Critical wind speed” metodiku un maksimali
registréto véja brazmu atrumu Ventspili saskana ar tabulu no LBN 003-01 “Bivklimatologija” (MK Noteikumi
Nr. 376). Dokuments nav speka, bet piem&rotaks par to Sobrid nav pieejams.

20. Ventspils

| I 1 v Vv VI v v ax X Xl | XIl |Gads Novérojumu

Véja raksturlielumi iod
atr Jor |atror [atr or |atr [or [atr [or [atr [or [atr Jor Jatr [or [atr Jor [atr [or fatr |or atr Jor |atr Jor Pefings

Maksimalais| N 2 min. vidéjiem |287) 128 |34 |28 207 |28] |20 |28 287 |34 |34] [34] [34] |VIII 1945-X 1965

veja atrums|n, 40 min. viggjiem|20| |17 |20 |22| |20| [20] [20] [20| [26] 30| [26] 22| |30| |xi1965-x112003

Maksimala véja brazma 40( (401 |40] [31) RS [34 |28 [34] |34 [40] |40 [40f [40(IX 1959-XII 2003

* Maksimalais véja atrums novérots laikposma, kad véja brazmu novérojumi vél netika veikdti.
Attels 4 — Maksimalais v&ja atrums un maksimalas v€ja brazmas (m/s)

Vim = 0.75Vig0r = 0.75-40 = 30 m/s, kur
®  Visek— maksimala v&ja brazma
®  Vimn— 1 miniites maksimalo v€ja atrumu vidgja vertiba

Izmantota aprékina metodika, kada aprakstita EAU2012 sadala 5.11. “Wind loads on moored ships and their
influence on the dimensioning of mooring and fender equipment”. Vgja ictekmes shéma paradita Attela 6 (Fig.

R 153-1 avota EAU2012).

V¢&ja slodzes ir tiesi atkarigas no kuga sanu borta laukuma. Vislielakie speki rodas pie nepickrauta kuga ar
vismazako iegrimi, jo $ada gadijuma tiek atsegs lielakais kuga virsmas laukums virs idens Iimena.

Wind direction

Resultant
wind load

Attels 5. Vgja ietekmes sheéma
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Slodzes, kuras izraisa vgj$ aprékina p&c sekojosam formulam:

W,=(1+31sina) k-4, v: @
W,=(1+31sina) k-4, v’ @
W,, = W, - (050 + k,)
W, = W, (0.50 — k)

kur:

Aw — kuga laukums, kas paklauts v&ja iedarbei, Ay, 19sm = 2780m?%; Ay, 126m = 1100m?;

v — vEja atrums;

Wt, W1 — v&ja slodzes komponentes;

kt, kl — vgja slodzes koeficienti; (skatit tabulu 2.1.)
ke — ekscentritates koeficients; (skatit tabulu 2.1)

¢ — 1.25. Drosibas koeficients, kas ietver dinamiskuma un citas, nenosakamas ietekmes.

Tabula 6. Kugu slodzes un ekscentriskuma koeficienti kugiem ar kravnesibu >50 000t

Kugiem ar kravnesibu >50 000t

o’ kt [kN * s2/m4] ke[I] KI[kN * s2/m4]
0 0 0 9.1 *10-5
30 11.1 *10-5 0.13 3.0 * 10-5
60 14.1 * 10-5 0.07 2.0 *10-5
90 16.1 * 10-5 0 0

120 14.1 * 10-5 -0.08 -2.0 * 10-5
150 11.1 *10-5 -0.16 -4.0 * 10-5
180 0 0 -8.1 *10-5

Tiek aprekinatas v&ja slodzu komponentes izmantojot virsmas laukumu nepiepilditam kugim 2780 m?
(saskana ar PIANC. Appendix C, Tabulu C-1) un, saskana ar LVS EN 1991-1-4:2005/NA:2011, vgja atrumu
30m/s pie mainigiem v&ja virzieniem. Aprekinu kopsavilkums attglots tabula 5.

Tabula 7. Aprékina slodzu komponentes kugiem ar kravnesibu >50 000t

Kugiem ar kravnesibu >50 000t (50% confidence)

a® Witb [kN] Wth [kN] WI[kN]

0 0.00 0.00 285
30 557 327 239
60 926 698 230
90 1032 1032 0
120 682 942 -230
150 301 584 -319
180 0.00 0.00 -253
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Tauvosanas aprékinam pienemam, ka:
e atraujosas slodzesWy un Wyuznem dazads tauvu skaits katra gala.Aprékina izskatita situacija, kad
tauvoSanas shéma ieklauj tauvoSanas aprikojumu arT uz piestatnes Nr.36.
17 .5‘..1 4 |

&l B !
| -'J:,.'_ : - - saf el
| S - e 3
| | b
- - -
i 5 \Q > oot
- i =
- B
£k 3
» > Z
-
3

Mazikak huji

Lt |
L=195m B=2md=125m .
L=126m B=16.8md=78m

Attgls 6. Lielaka kuga tauvoSanas shéma

e atraujosas slodzes Wl uznem 1 springu tauva. Uz atdurpaliempoleri uznem springu tauvas.

Kardono linga

{
Pl SR A T S SRR . P
| [T | B2 = ! E
Attéls 7. Speka polerT aprekina sheéma

Speks, kas rodas polerT, kad v&js ir perpendikulars kordona IinijaiS = Q /( n - sina - cosp), kur

Q — v&ja iedarbe uz kugi apskatama zona;
n — stradajoso poleru skaits apskatama zona.

No tabulas 2.2 redzams, ka maksimalais atraujoSais speks veidojas, kad v&ja virziens ir perpendikulars kugim.
Tad, aprékind Qgai= Wis=Wu= 1032kN. Savukart maksimalais atraujosais sp€ks springu tauva veidojas, kad

veja virziens ir 150° lenkt pret kordona Itniju. Tad, aprékina Q= Wi = 319kN.

Katra gala darbojas dazads tauvu skaits(pa vienai uz katra polera vai kabestana aka), tap&c var pienemt, ka
katra tauva uznem 1/n no Qgala.

Tiek pienemts, ka tuksa kuga borta augstums, no kura iznak tauvas atrodas 14m v.j.1.

10
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Tiek pienemts, ka rezult€josais nelabvéligakais (lielakais) tauvu speks springu tauva darbosies 10° lenkt pret
kordona liniju 52° lenkT pret horizontu (kuga izvietojums piestatng ir mainigs, kas ietekmée lenki). Lidz ar to
speks tauva ir :

Sep= 319KN;
Shoriz,s= Sspr'tg(a) =319 -tg(12°) =68kN;
Svert,s = Sspr'tg(B) =319 -tg(52°) = 409kN.

Maksimala piepiile, kas jauznem atdurpalapolerim ir 52.6t. Izvéléts TrelleborgTeebollard 80t. Mazakais kugis
nav izskatits, jo tam bus zemakas piepiiles.

4. Ledus slodze péc EAU 2012

Ledus horizontala slodze uz vertikaliem paliem

P;=k-0y-d% -h¥! =0,564-2,5-1,020% - 0,501 = 665 kN
kur:
Pi — ledus horizontala slodze [MN];
k — empiriskais koeficients, kur§ ieverte ledus kontaktu (sk. EAU Tabula R 177-3), k = 0,564 m0,4;
o0 — ledus spiedes pretestiba, kura ir raksturiga Baltijas jiirai, 0 = 2,5 MPa;
d — aprékinama pala diametrs, d = 1,220 m, d = 0,880 m;
h — ledus slana biezums, h = 0,50 m.

Table R 177-3. Empirical contact coefficients k after [99]

Load action k

Ice movement with layer of ice nor tight up against structural 0.564
component (drifting ice)
Ice movement with layer of ice tight up against structural component | (0.793
(icebound structural component)

Attels 8. EAU 2012 Tabula R 177-3

Ledus vertikala slodze uz vertikaliem paliem

0,15-D 0,15-1,020

0,50

A, = (0,6+ )-0,4-00-h2 = (0,6+ )-0,4-2,5-0,502 = 227 kN

kur:

Av — ledus vertikala slodze virziena uz leju un izraisita pazeminoties idens Itmenim [kN];
h — ledus slana biezums, h = 0,50 m;

D — aprékinama pala diametrs, d = 1,020 m;

o0 — ledus spiedes pretestiba, kura ir raksturiga Baltijas jurai, c0 = 2,5 MPa.

11



VENTSPILS BRIVOSTAS PARVALDE SIA ,,CHR Design Solutions”
“Ventspils brivostas piestatnes Nr.35A parbiive” Riga, 2022.g.

A, 227
=" —25kN
s 9

Av,upward =

kur:

Av,upward — ledus vertikala slodze virziena uz augsu un izraisita paceloties idens Itmenim [kN];
Av — ledus vertikala slodze virziena uz leju un izraisita pazeminoties idens Itmenim [kN];

vE — ledus blivums, YE = 9 kN/m3.

5. ULS apréekina drosibas koeficienti un slodZzu kombinacijas

Drosibas koeficienti un slodzu kombinacijas GEO un STR aprékinu tipiem sagatavoti saskana ar ROM 0.5-
05 ,,Geotechnical Recommendations for Maritime and Harbour Works*.

Tabula 8. GEO un STR stavokla aprékina koeficienti

GEO Failure Type
Slodze Slodzu kombinacija

Fund1 Fund2 Fund3 ?uamp
Pastaviga = Virsbtives passvars
s slodzes 1.00 1.00 1.00 1.00
Mainigas = Fendera reakcija 1.30 0.91 0.91 0.5
slodzes Vienmerigi izkliedeta slodze 0.91 1.30 0.91 0.5

10kN/m?

STR Failure Type
Slodzes Fund1 Fund2 Fund3 (l)uas1p

Pastaviga  Virsbtives passvars 135 135 135 1,00

s slodzes
Mainigas = Fendera reakcija 1.50 1.05 1.05 0.5
slodzes Vienmerigi izkliedéta slodze 1.05 1.50 1.05 0.5

10kN/m?

12
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Parvietojumu (deformacuju) SLS aprékinam pielietoti sekojosie drosibas koeficienti.

Tabula 9. SLS stavokla aprekina koeficienti

SLS failure type
Drosibas

Slod .

oczes koeficients
Pastavi .

ASTVIEAS | Virsbives passvars 1.0
slodzes
Mainigas | Federa reakcija 1.0
slodzes Vienmerigi izklied&ta 0.7

slodze 10kN/m? '

Ledus slodzém GEO, STR un SLS stavoklu aprékiniem tiek pielietoti sekojosie drosibas koeficienti.

Tabula 10. Avarijas gadijuma aprékina koeficienti

Ledus slodzu apréekins
Drosibas

Slodzes koeficients
Pastavigas Virsbiives passvars 1.0
slodzes
Lietderigas .Vier-lmérigi
slodzes izkliedeta slodze 0.5

10kN/m?
Avarijas
(ledus) Ledus slodze 1.0
slodzes

13
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6. SlodZu kopsavilkums

Tabula 10. Slodzu kopsavilkums

Slodze Fy« Fy F, Y Fxd Fyaq F.a
Passvars 0 0 -4416 1.0/1.35 0 0 -5962
Kuga kontakts 2135 641 +/-641 1.0/1.5 3203 962 +/-962
VEjs -68 319 409 1.0/1.2 -82 383 491
Lietderiga slodze uz 0 0 590 LO/LS 0 0 285

atdurpala virsmas

Ledus slodze, kas
darbojas atseviski uz 0 665 0 1.0/1.0 0 665 0
paliem nr. 6,2,4

- VilnoSanas slodzes netiek nemti véra, jo tiem nebts kritiskas ietekmes uz konstrukciju pienemtai palu
izvietoSanas konfiguracijai.

- Pienemts, ka ledus slodze arT nav noteicosa, jo Ventas kanals un tas izteka jura tiek regulari tirita ar
ledlauziem un biezas ledus frontes nekad neformgjas, kas varétu draudét konstrukcijai.

- Saskana ar EAU 2012 tabulu R 218-1, lietderigos koeficientus ULS gadijumam var pienemt
sekojoSos: kuga pienakSanas kontakta slodze, yion: = 1.5; tauvosanas slodze, i = 1.2.

7. RSPile atdurpala aprekins
7.1. Konstrukcijas apraksts

Atdurpala konstrukcija sastav no teérauda caurulpaliem un dzelzsbetona virsbiives. Virsbiive balstas un seSiem
terauda caurulpaliem. Caurulpali iedalas divas grupas: taisnie pali ar garumu 27.85m, slipie pali ar garumu
28.8m. Caurulpalu apak3as atzime -27.00m LAS, augsas atzime uz +0.85m LAS. Slipo palu lenkis pa
vertikalitati ir 14°(1:4), bet pagrieziens plana 30°. Terauda caurulpalu diametrs 1016mm un sieninas biezums
25mm. Terauda klase S460MH.

Dzelzsbetona virsbuives dimensijas: 9.2m x 6.4m x 3m. Betona klase C35/45 un argjas iedarbibas klases XS3
+ XF4. Virsbuives apaks$as augstuma atzime atrodas uz +0.50m LAS un augsas atzime atrodas uz +3.50m LAS,
1.2m plata piekordona josla uz atzimes +4.00m LAS. Terauda palu iedzilinajums dzelzsbetona virsbiivé ir
350mm. Virsbuve tiek aprikota ar fenderi, poleri, dro§ibas margam, atvairbrusam un drosibas kapném.

Piepiiles konstrukcija tiek rékinatas izmantojot RSPile programmu; palu grunts nestsp&jas aprékins tiek veikts
GEOS5 Pile programma; virsbiives stiegrojums tiek rékinats péc spriegumiem betona, izmantojot GEM
programmu; caurulpalu noturibas aprékini tiek veikti saskana ar LVS EN1993 piedavato metodiku; pala korka
stiegrojums tiek rékinats pec LVS EN1992 piedavatas metodes.
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Atvairbrusa

Fenders _+4,00m
=z +3,50m
—

+0,50m

+0,00m —=
Lvd

|y
U R
s e FEW e N -
UB200208 24 483 Merenes S UBI20012
= by

Attels 9. Atdurpala skats
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x
v
Pile 5
X
3
Pile 6

Pile3 'Y

%
Borehole 1

g

Pile 2

Attels 10. Palu numeracija RSPile model1
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Attels 11. RSPile atdurpala modela 3D skats ar ass virzieniem
Soil Layer Column
—-14
—1-15.2
B —-18.6
= Name M Elevation Elevation
10 Mals 1 12 -14 4152 | N
2 O Mals 2 3.4 -15.2 -186
3 N Smiits 3 42 -1B6 -228
ey | Smilts 4 7 -228 208
5 |0  smiigmalss 12 208 31 U :23'3
s O Smilts 4 5 -31 -36
_ i -35 m

Attels 12. Aprékina grunts griezums péc 2019. gada geologijas
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Mals 1
Property Value

MName Mals 1
Color |:|

Soil Type Lateral: Soft Clay Soil, Axial: AP Clay
Unit Weight (kN/m3) 18.25
Sat. Unit Weight (kN/m3) 20
Maximum Unit Skin Friction (kPa) 1e+006
Maximum Unit End Bearing Resistance (kPa) 1e+006
Undrained Shear Strength (kPa) KRl
Remolded Shear Strength (kPa) 25
Strain Factor 0.02
Undrained Shear Strength (kPa) £

Mals 2
Property Value

Name Mals 2
Color I:l

Soil Type Lateral: Soft Clay Soil, Axial: AP Clay
Unit Weight (kN/m3) 19.03
Sat. Unit Weight {kN/m3) 20
Maximum Unit Skin Friction (kPa) 1e+006
Maximum Unit End Bearing Resistance (kPa) 1e+006
Undrained Shear Strength (kPa) 65
Remolded Shear Strength (kPa) 50
Strain Factor 0.01
Undrained Shear Strength (kPa) 65

Attels 13. Grunts parametri
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Smilts 3

Property Value
Name Smilts 3
Color .
Soil Type Lateral: APl Method for Sand, Axial: APl Sand
Unit Weight (kN/m3) 19.23
Sat. Unit Weight (kN/m3) 20
Friction Angle (degrees) 32
Coefficient of Lateral Earth Pressure 0.8
Bearing Capacity Factor 27
Maximum Unit Skin Friction (kPa) 1e+006
Maximum Unit End Bearing Resistance (kPa) 1e+006
Friction Angle (degrees) 32
Initial Modulus of Subgrade Reaction (kN/m3) 122304

Smilts 4

Property Value
Name Smilts 4
Color E
Soil Type Lateral: APl Method for Sand, Asxial: API Sand
Unit Weight (kN/m3) 209
Sat. Unit Weight (kN/m3) 20
Friction Angle (degrees) 38
Coefficient of Lateral Earth Pressure 08
Bearing Capacity Factor 50
Maximum Unit Skin Friction (kPa) 1e+006
Maximum Unit End Bearing Resistance (kPa) 1e+006
Friction Angle (degrees) 38
Initial Modulus of Subgrade Reaction (kN/m3) 32541.8

smilsmals 5

Property Value
Name smilSmals 5
Color [:I
Soil Type Lateral: Submerged Sitiff Clay, Axial: API Clay
Unit Weight (kN/m3) 19.5
Sat. Unit Weight (kN/m3) 2013
Maximum Unit Skin Friction (kPa) 1e+006
Maximum Unit End Bearing Resistance (kPa) 1e+006
Undrained Shear Strength (kPa) 75
Remolded Shear Strength (kPa) 60
Strain Factor 0.007
Undrained Shear Strength (kPa) 75
Ks (kN/m3) 135700

Attels 14. Grunts parametri
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Caurulpalu korka aprekins

Saskana ar pieptlem no Tabulas 10, pala korka stiegrojums tiek rékinats sekojosi:

___________________________________________________________________________________

Project

Date : 0f08 2022

Standard

Standard EN 1992-1-1/Default EC.
Concrele capacily - baskc load combination t¥o = 1.500
Reinforcement capacity - basi lad combination ‘¥ = 1150
Concrele capacily - ccdental foad combmation LYo o= 1.200
Reinforcameant capacily - accdental boad combination @ vy = 1.000
Medulus of elasticity of ebncrete CYeE = 1.200
Concrate comprassive strength D ee = 1.000

1Cut1

Member lype. column
Enviranmaeant: XC1

Materials
Concreta: © 35/45
Cylinder compressive slréngth 1z = 350 MPa
Tensile strength Tom = 32 MPa
Modulus of alasticity Eon = 34000 MPa
Longitudinal steel: BE00B
iald Strength hw = 5000 MPa
Muatlukus of alasticity E. = 200000 MmPa
Transverse steel: B500B
Yiald strength Tt = o000 MPa
Modulus of alasticity E, = 200000 MPa
interral forces - basic design (ULS] | 1TTTTTTTmoremmmemmmooommsmeeeeeoooes
- Neg | Meg | Meg Vear | Vesy | Tea | QP coef.
no. | Load mama
(kW] | [kMm] | [khm] [EN] | [kN] | [khm] | H
1 Plle1 1469.00 304800 -1471.00 142 .00 2B1.00 0.00 1.000
Intarnal forces - charactaristic (SLS)
. | Load nama Ned | Wety Mede | s
I [kn] [ihim] [kNm] 1
1 Pile1SLS 1343.00 412.00 -588.00 1.000
Internal forces - quasi-parmanant |5L§} i
E M Mea, Megr
no. | Load name
. [kN] | [khm] | [kMm]
1 PleiQP 13435.00 412.00 “588.00

Attels 15. Korka stiegrojuma aprékins
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36 33eicow B2 0

Boundary stirrups
Profile: 16 mm; Detance: 2650.0 mm

Praportion of reinf. to concrete stiffness. oe = 5882

Cross-seclional area; A = 915 102 mme

Pasition of center of gravity (from left bolom camaer of sechionanvelope):
¥ =488 mm, & =488 mm

Second moment of anea;

I, = 564109 mm#; | = 58 4. 108 mm¢

Frirst moment of area of reinforcament wrl canter of gravily-of sedlion.
Sps=0mmt 5, =0 mmd

Column {tolal reinforcameant).

ps =0038% £ pymay =004 == Pass

Check stirrup principles

Min stirrup diameter d= & mm < 1Bmm == Pass
Max slirrup 2pacing S max= 400.0 mm = 280.0 mm = Pass

Check of ultimata limit state

Mg Mg, M Ved: L

no. | Mame Mz Mz, Mgy Wiy Vg, Utilization | Amalysis

[kN] [kNm] [kMm] [WN] [kN] %]

1468900 304900 -1471.00 142 .00 281.00

ol ek 149000 | 315212 152075 | 48a71 | gevog | 007 Aigs
1483.00 | 137500 171600 | 17500  124.00

il b 1348000 | 218781 273012 | 87437  emss | O2° o
-4B09.00 | 22300 194300 -181.00 1BS.00

3 |Pliad 2RG4954 | 322040 2R1BB4 | 74224 ThM47 | OO Pass
261800 | 28100 102100 | 9606 | -7.00

i 2R94954 | 113387 367831 | -104235  te00 | Pass

e 220200 | 2640.00 217300 | 24200 22700 | o

s -28949 54 | 305866 271395 | 76678 | -719.24 - i
18400 | 130000 217300 | -227.00 14200

9, [emdt 2894954 | 195560 326686 | 90171 56406 | o0 s

Attels 16. Korka stiegrojuma aprékins
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Ultimate limit state PASS - 9617 %

Check of serviceahility limif siate

Stress restriction limit state

S Ned Medy Mee e Oamax’ | Osmin | Utilization Antlpsia

[kN] [kNm] | [kNm] | [MPa] | [MFa] [MPa] %]

1 PlletSLS 134300, 41200 -68B.00 | 10.85 17005 3475 425 Pass
2 PilezSLS 1348.00 -401.00 -691.00 | 10.81 | 15388 3453 425 Pass
i Pleisls -Z6BRA0 41200 64600 | 1075 | 201 5169 70 Pass
4 Piled SLS -268200° 41100 64600 | 1074 | 2787 5167 70 Pass
5 Pile5SLS -B8§500 81100 -700 | 11.73 8310 5006 208 Pass
& PilesSLS -BSB.00  BI700 -7.00 | 1181 | 8385 5042 210 Pass

Lirmit values ka = f 0000

Crack width restriction limit stafe

Meq Wes, Mgy Ae By max w | Utilization

i o O] | peN] | pem] | F1 | [m) (mep | peg | OES
1 Pilgi QP 1343.00° 41200 -BBE.0O | 462106 0451  0.208 68.4 Pase
2 PilezoP 1349.00  -401.00 -691.00 | 481106 0451 0.208 68.3 Pass
3 Pile3 0P -2688.00 41200 | 64500 | 28106 0436 0.036 120 Pase
4 Piled 0P 269200  -41100 | 64600 | 824106 0435 0036 120 Pass
5 PilesopP -B95.00 81100 -F00 | 239106 0412 0099 329 Pass
& Piles QP -R9H00 | 81700 -7.00 | 243106 | 0413 0100 33.4 Pass

Max allowed width W, 0.300

Serviceability limil state PASS - 63.4 %

Overall check - Cross-section PASS

Utilization: 96.7 %

Interaction diagram M,-M,

A7 50.00

A0 00.040¢
'
|

22EA AT e

1500.00,

75000

Section position: N = 1465 .00kN

a.aai
?5-‘1.-:&5
1500 —m;
2250 -]-ﬂi
3000 -Jﬂ; i

3750.00°

Attels 17. Korka stiegrojuma aprékins
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Interaction diagram N-M,

2800099

24000.00

20090.09

Section position: M ;= 1471.00kNm

Mg = -2H926.54

Mee 000

FROOERN s comsinna e VBN Wby ooy e R R eyt san b vttt g e e gt s g

12000.00

BOMEGD -6274.51
Mo 4072.29

4000.09

Mee- -G274.51
Moo= 407249

AMOOOE s 2o Sniae .

§000.00

12000.99

Interaction diagram M-,

20090.09

17500.00 -

15000.90 -

12500400

149040.00

TS0 5574 51

Mgq= 107879

3000.09

250040

My

a.ga

et M L e o

MNpy

Mgyq 0.00

= Alrata7z |

Thaa= -8274.51
Mg 307a78

Wra- 22408

250000

5000040

Nea= 145500
+M = - 147100

/\A’r‘ﬁ- 2ZA065 W,

T

R
Mea= 42377

Attels 18. Korka stiegrojuma aprékins
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Interaction diagram N-M

Jngea.ga®™ = 198"

25000.00
20000.00

rd
TEOOG00 o e AL
10008.00
Mas= E274.51

Mgy~ -4333.22

5000.00

M
Qe —aan

. i L
il -:.u'au:

Mpam (8274 51
Mg = 433322

Ner= 4469 00 °

5000 489

TOOGEDE o W R o e e

15000.00

Megi= a

Attels 19. Korka stiegrojuma aprékins

Betona klase C35/45, argjas iedarbibas klases XS3 + XF4.
Stiegrojums: Garenstiegrojums 36032mm B500B (18 puduri pa 2 stiegram).

Aptverstiegrojums ©16mm B500A 5.200.
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8. RSPile aprékinu rezultati

Tabula 11. RSPile aprékina piepitiles korka stiegrojuma aprékinam

STR aprekina rezultati

Comb Palis Piepiiles
No. Nx Qx Qy Mx My
kN kN kN kNm kNm
STR1 1 -1469 142 281 -1471 3049
SLS1 1 -1343 70 0 -688 412
STR1 2 -1483 175 124 -1716 1375
SLS1 2 -1349 71 0 -691 -401
STR1 3 4609 -191 189 1943 2226
SLS1 3 2588 -65 0 646 412
STR1 4 2618 -96 -7 1021 291
SLS1 4 2592 -65 0 646 -411
STR1 5 2202 -227 242 2173 2449
SLS1 5 895 1 0 -7 811
STR1 6 184 -227 132 2173 1300
SLS1 6 898 1 0 -7 817
Tabula 12. Aprekina piepiiles caurules aprékinam
STR aprekina rezultati
Palis Piepiles
Comb No. Nx Qx Qy Mx My Izlietoj'uma
koeficients
kN kN kN kNm kNm %
STR1 3 4609 -190 188 -910 -597 74.24
STR1 2 -1483 174 123 899 -470 36.11
STR1 2 -1371 3 -7 1162 -648 41.54
STR1 5 2112 6 9 -1511 -1496 69.24
STR1 4 2612 -88 -1 -446 391 40.33
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STRI1 1 -1319 -57 -9 837 -1646 51.13
STRI1 5 1904 307 -307 -874 -890 47.36
STR1 2 -1122 -231 -134 689 -320 26.60
STR1 1 -1470 141 280 650 -1146 42.49
STR1 1 -1122 -153 -325 303 -890 29.36
STR2 3 4553 -195 192 -921 -617 74.15
STR2 1 1503 147 281 671 -1145 43.19
STR2 2 1371 5 -8 1180 -614 41.30
STR2 5 1884 6 12 -1495 -1528 66.56
STR2 4 2437 -85 3 -511 395 39.52
STR2 1 1335 -55 -8 871 -1649 51.89
STR2 5 1688 304 -314 -862 -919 4483
STR2 5 1967 -224 247 -1104 -1075 54.36
STR2 1 1503 147 281 671 -1145 43.19
STR2 1 1049 -160 -325 323 -894 28.89
STR3 3 3592 -144 97 -655 -503 56.55
STR3 1 -1497 154 97 745 -495 34.30
STR3 2 -1379 -3 -7 980 562 37.56
STR3 3 3421 14 =77 -900 -580 60.09
STR3 4 3466 -28 -2 -895 590 60.70
STR3 6 469 -5 -16 7 -1124 21.12
STR3 3 3153 180 -104 -521 -179 43.96
STR3 2 -1144 -201 110 610 383 26.60
STR3 6 493 3 185 15 -816 17.05
STR3 6 424 -1 -226 1 -662 13.88
STR4 3 3476 -151 101 -651 -502 55.16
STR4 1 -1502 161 101 743 -494 3431
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STR4 2 -1382 3 -10 995 568 3791
STR4 3 3303 9 -75 915 -589 59.14
STR4 4 3348 -34 -5 -906 596 59.63
STR4 6 1501 -5 -10 7 -1138 32.89
STR4 3 3013 183 -98 -484 -153 41.39
STR4 2 -1144 -203 110 631 393 27.07
STR4 6 1571 3 193 -808 15 28.72
STR4 6 1343 -1 -229 -614 1 23.07
ICEI 3 2850 -87 -99 -400 492 43.84
ICEI 4 -1273 93 -95 447 457 26.69
ICEI 4 -1210 -18 -14 569 611 30.15
ICEI 6 1424 -17 30 -1144 108 33.65
ICE1 3 2850 -87 -99 -400 641 46.29
ICE1 1 2733 =75 176 -341 -1024 50.30
ICEI 5 50 243 -14 -653 -18 9.95

ICEI 5 59 -202 23 -851 -132 14.44
ICEI 1 2733 -75 176 -341 -1024 50.30
ICEI 1 2487 94 -208 -283 -664 40.74
ICE2 3 2810 -89 -103 -403 499 43.56
ICE2 4 -1222 95 -99 451 463 26.28
ICE2 4 -1162 -17 -16 577 625 29.94
ICE2 5 -42 7 -37 -1208 -111 18.98
ICE2 3 2724 -1 -5 -537 657 47.40
ICE2 1 2617 -2 12 -462 -1033 51.09
ICE2 5 -34 245 -14 -663 -17 9.91

ICE2 5 -45 -206 22 -852 -120 14.13
ICE2 1 2697 =77 179 -345 -755 45.56
ICE2 1 2455 95 -210 -292 -673 40.67
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Maksimala stiepe palt = 1510kN, spiede = 4630 kN. Maksimalais gaidamais konstrukcijas parvietojums
(elastigais) 6.3cm no kuga pietauvosanas kontakta un 9.43cm no ledus ie$anas.

Displacement X {(cm)
=0.10

.55
.20
.85

50

o

L T T S % T % T o
o
[=]

.40
mnin: -0.0346 cm
max: 6.3l cm

v

Attels 20. RSPile atdurpala modela 3D skats ar ass virzieniem.Kombinacija SLS3. Konstrukcijas
parvietojums pa X asi
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Displacement ¥ (cm)
-0.10

.86
.Bz
.78
.74
.70
- BB
.62
.58
.54

.50
nin: -0.043 cm

nax: 9.43
[

W -3 otn e WM = O

Attels 21. RSPile atdurpala modela 3D skats ar ass virzieniem.Kombinacija ICE2. Konstrukcijas
parvietojums pa Y asi
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9. Virsbuves stiegrojuma aprekins

) Panel

| Required Reinforcement

|| 3:.1.2 oy [om fm]
4847
47.03
4559
44.14
42.70
4126
39.82
38.37
36.93
3549
34.05
3260

Max : 48.47
Min : 32.60

| Panel

| Required Reinforcement
|| 3:.22 opy [om? Am]

Max :
Min

Attels 15. Virsbiives GEM aprékina rezultati. Augsgjais stiegrojums pa Y asi
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) Panel

[ Required Reinforcement
|| 35,1+ (bottom) [cm? /m]

Max : 48.47
Min : 32.60

) Panel

f  Required Reinforcement

b 3: 242 (bottomn) [Gm? /m]

[ 4847

4760

46.73

45.86

4498

411

4324

4237

41.50

40.62

3975

38.88

~=SUF - N=—ab|
Attels 17. Virsbuves GEM aprékina rezultati. Apaksgjais stiegrojums pa Y asi
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Panel X

Shear Reinforcement
asw [om? fmd ]
' 2081
1892
17.03
1513
1324
11.35
9.46
757
568
378
1.89
0.00

Max : 20.81
Min : 0.00

Attels 18. Virsbiives GEM aprekina rezultati. Skérsstiegrojums

10. AtseviSka pala grunts nestspéjas aprekins

T =E GWT Verification of pile vertical bearing capacity according to LS
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:

Most unfavorable load case Mo. 2. (Load No. 2)
Pile skin bearing capacity Rz = 744,57 kN
Pile base bearing capacity Ry = 4278,23 kN

502280 kN
4630,00 kN

Pile bearing capacity Re
Ultimate vertical force Va

Re = 502280 kM > 4630,00 kM = Vg

Pile compress

0G G o

Verification of tensile pile:

18 - = — - 101) Most unfavorable load case Mo. 1. (Load Ne. 1)
—_ — — — Pile tensile resistance Rsgr = 1367,37 kN

Pile self-weight wp = 29621 kN

Maxirmnum tensile load Vg = 1213,79 kN

Reo= 136737 kN > 121379 kN = Vg

Pile tensile resistance is

Pile bearing capacity is SATISFACTORY

Sastadija: Jurijs Kovzels
Parbaudija: Eduards Ovc¢innikovs, sertifikata Nr. 3-02338.
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