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2007 2,315 31%
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sb@ogno 4.119Fb3-U aodmmgens 4 Fanolidg@omwobsmgols

3509300 2007 2011 a9V bg
body bogdm 11,978 17,475 9.9%
LoBgodmme 274 420 11.3%

* 9®M0m0sbo Faoyg@obawol 3mgnoi3ogbdo (97bg)

dm05bMgds, I WOMMS 2obdogammdsdo Jmizgdymo bEwol 3mgno3E0 bR oo
0503093l 3o@s@ga @0 930bmdogygdo bAol s J3gybol 0bg@SLEHGYIB YO YE0
35b30m5Mgdol  aodm.  3@mgdBol  aobbm®Gogmgdols  Igdwgmd, 10 Fgerofswdo
>0bodbyemo 3mgn03096@9d0 Joow{ggl Jwy@sw 2%-056 bodbyels. sdoGmd (evoydo
380 g0s  Lodgbogdm  @EAsbldm®@olomgol obgds 1478% s  ULs@go@mmbomgols
‘dglododobow 15.90%.

3gb®oeno4.12 Jodmlgmols 30mygdios LoG@sbl3m@m@m Lsdgeegdol Godols dobgogom
YgL§ogaools 24-Fanosbo 3g@ompo- 20 Fgao 3@mgddol aobbmmdEogagdols ‘dgdoemd

S04Tbilisi-Rustavi/km15 GrowthRate
Year Car Minibus Bus Truck Trailer Total Passenger Freight
2011 12,168 4,815 492| 237 183 17,895 9.9% 11.3%
2012 13,372 5,292 541 263 204f 19,672 8.4% 9.5%
2013 14,501 5,738 586 288 223 21,337 7.2% 8.0%
2014 15,543 6,151 629 311 241 22,875 6.1% 6.7%
2015 16,496 6,528 667 332 257 24,280 5.2% 5.6%
2016 17,357 6,869 702 351 272 25,551 4.5% 4.7%
2017 18,130 7,174 733 368| 285 26,690 3.8% 4.0%
2018 18,817 7,446 761 382 296 27,703 3.2% 3.4%
2019 19,426 7,687 786 395 306/ 28,599 2.8% 2.8%
2020 19,961 7,899 807 406 315 29,388 2.3% 2.4%
2021 20,429 8,084 826 416 322 30,078 2.0% 2.0%
2022 20,838 8,246 843 424 329 30,679 2.0% 2.0%
2023 21,255 8,411 859 433] 335 31,293 2.0% 2.0%
2024 21,680 8,579 877 441 342 31,919 2.0% 2.0%
2025 22,113 8,751 894 450 349 32,557 2.0% 2.0%
2026 22,556 8,926 912 459 356 33,208 2.0% 2.0%
2027 23,007 9,104 930 468| 363 33,872 2.0% 2.0%
2028 23,467 9,286 949 478 370 34,550 2.0% 2.0%
2029 23,936 9,472 968 487 378 35,241 2.0% 2.0%
2030 24,415 9,661 987 497 385 35,946 2.0% 2.0%
2031 24,903 9,855 1,007 507 393 36,665 2.0% 2.0%
2032 25,401 10,052 1,027 517 401 37,398 2.0% 2.0%
2033 25,909 10,253 1,048 527 409 38,146 2.0% 2.0%
2034 26,427 10,458 1,069 538] 417 38,909 2.0% 2.0%
bgdemm dogdgero  dodmbgas  godmoygbgds d9-3  dmbsgggmoliomgols,

5357 gb0m0 Loggerg sm®oibgs ho@o®ws dJodmligamol ggeggol w9yl dog@l- @o
dmbsgggomobsmgols.
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+— Section 3
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Rug,
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M- ey,

Eosh  FgO@oaTo.  0dmbgemols sefg®e
0G0 7@gds/ jewols

@ol 330935 Gebodomols owssgg0moby

dmb 2-3 Ldodo® bo-
I-g00dmbs 33900149 O°43900 gOROBIOCOBOIRYES
1{yd 303mbgmolidmgmmds
dodmliganols
JoEY@mds 30,198 20,853 9,344
3352930b dobyrgom
dm©050(300 90500
dodmligenols 25914 17,895 8,019
doEyEmods.
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@gbGogno 412 dmbsogggmo-1  -dodmlgamol  30mgios  Lo@®obldm@mBm  Lodgogmgdols
Bo30l dobgogom YgLfsgamols 24-Fenosbo 3g@ompo- 20 (gero 3GmgBol gobbm@Gogemgdols
‘d9d@gmd.

S04Tbilisi-RustaviProjectSectionl GrowthRate

Year Car Minibus Bus Truck Trailer Total Passenger Freight
2011 17,620 6,973 713] 343 265 25,914 9.9% 11.3%
2012 19,365 7,663 783 381] 295| 28,488 8.4% 9.5%
2013 20,999 8,310 849 417 323| 30,899 7.2% 8.0%
2014 22,509 8,907 910 451 349 33,127 6.1% 6.7%
2015 23,888 9,453 966 481 373 35,161 5.2% 5.6%
2016 25,136 9,947 1,016 508| 394 37,001 4.5% 4.7%
2017 26,255 10,389 1,062 532 412( 38,650 3.8% 4.0%
2018 27,250 10,783 1,102 554 429 40,118 3.2% 3.4%
2019 28,131 11,132 1,138 572 443( 41,416 2.8% 2.8%
2020 28,906 11,439 1,169 588| 456 42,557 2.3% 2.4%
2021 29,584 11,707 1,196 602 467| 43,557 2.0% 2.0%
2022 30,176 11,941 1,220 614 476| 44,428 2.0% 2.0%
2023 30,780 12,180 1,245 627 485 45,316 2.0% 2.0%
2024 31,395 12,424 1,270 639 495 46,223 2.0% 2.0%
2025 32,023 12,672 1,295 652 505 47,147 2.0% 2.0%
2026 32,664 12,926 1,321 665| 515 48,090 2.0% 2.0%
2027 33,317 13,184 1,347 678 525 49,052 2.0% 2.0%
2028 33,983 13,448 1,374 692 536 50,033 2.0% 2.0%
2029 34,663 13,717 1,402 706 547/ 51,034 2.0% 2.0%
2030 35,356 13,991 1,430 720 558 52,054 2.0% 2.0%
2031 36,063 14,271 1,458 734 569 53,095 2.0% 2.0%
2032 36,784 14,556 1,487 749 580 54,157 2.0% 2.0%
2033 37,520 14,848 1,517 764 592 55,240 2.0% 2.0%
2034 38,271 15,144 1,548 779 604 56,345 2.0% 2.0%

OmamA 3 dobogmebgmmo oym  Jogsdol  bsgoolsmgol 3ogol Losmo s@ols
oeom, AmEgbsi  bognbo  dogdybogdgds  Lodloby®@do o  Lobfogangdengddo,
dopg@od JmEyermds ol gobdogemmdbdsdoz bogdomm @oos s Jbmenme Lo@sdml
0{94gol gemgdsb.

500xo4.1 dodmlgaol aobsfoegds wmol gobdoganmdsdo
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‘dgdymd 3bGogdo:

3gb®ogro 4.16 bsgool Godol Fggomds

Scenario speedFlow Type NominalCapacity UltimateCapacity JamSpeed
PCSE/lane/hr PCSE/lane/hr km/h
Base Two Lane Road 1260 1400 25
Sectionl SixLane Road 2300 3000 40
Section3 Four Lane Road 1900 2000 40
bmdobogy@o  Bggomds 5@l Fggomds  Lowsi  d0dmlgmols  bogowo
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Wearing Course : Fine grained dense asphalt concrete hot mix, t = 5cm

Binder course : Coarse grained porous alphalt concrete, t = 10 cm

Base : Crushed aggregates(0-40mm), t = 25 cm

Sub-base : Sand and gravel mixture, t = 25cm
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StabilityinVerticalDirection

a)Allowablebearingcapacityofthepile(+)
bearingareaofapileAp=ITx(1.000)>*/4=0.7791n" Ra
rInx(Ru-Ws) +Ws-W
Ru qdx Ap+uUx L(Lix fi) ;qd=308xN
308x40x0.7791+784.205
10383.057kN

Ws ITx 1.000*14x 19.00x 16.000 238.761kN
W ITx 1.000°14x24.00x 16.000 301.593kN
SkinareaofpileU=1Tx0996=3129m"
. . SkinFriction
- \2
u N-Value Soil Type Soil Depth T(kN/m?) Force (UF*U
3.129 40.000 W-Rock 1.253 200.000 784212
Total - - - - 784.256

Incaseofnotusingbentonite: f-5-N(:$200)

Ral
Ra2

113.0x(10383.057-238.761)+238.761-301.593
112.0x(10383.057-238.761) +238.761-301.593

b)Allowableupliftcapacityofpile(-)

weightofunderwaterpile

Pa -1InxPu+W;Pu: skinfrictionforce(kN),W
W ITx 1.000°14x (24.00-10.00)x 16.000
175.929kN
Pal -1/3.0x784.205+175.929 -437.331kN(normal))
Pa2 -1/2.0x784.205+175.929

-568.032kN(seismic)

c)Evaluationofbearingcapacityagainstappliedloads

3318.600kN (normal))
5009.316kN (seismic)

Casesofloading V(max) V(in) Ra(kN) Pa(kN) Remark
CONBOL FIX 1420.169 637.746 3318.600 -437.331 0.K
HINGE 1185.506 872.409 3318.600 -437.331 0.K
FIX 1420.169 637.746 3318.600 -437.331 0.K
CoNBo2 HINGE 1185.506 872.409 3318.600 -437.331 0.K
COMBOS FIX 1312.569 685.803 3318.600 -437.31 0.K
HINGE 1092.681 905.691 3318.600 -437.331 0.K
FIX 1312.569 685.803 3318.600 -437.331 0.K
CONBo4 HINGE 1092.681 905.691 3318.600 -437.331 0.K
COMBOS FIX 1694.374 303.998 500.316 -568.032 0.K
HINGE 1620.109 378.263 500.316 -568.032 0.K
CONBOG FIX 1694.374 303.998 5009.316 -568.032 0.K
HINGE 1620.109 378.263 5009.316 -568.032 0.K
FIX 1420.169 637.746 3318.600 -437.331 0.K
Covigo7 HINGE 1185.506 872.409 3318.600 -437.381 0.K
FIX 2139.388 1027.334 3318.600 -437.331 0.K
coiBos HINGE 1949.796 1216.926 3318.600 -437.331 0.K
COMBOO FIX 2139.388 1027.334 3318.600 -437.331 0.K
HINGE 1949.796 1216.926 3318.600 -437.331 0.K
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¢) Transverse dispalcement of the pile
* Estimated digplacement for normal condition, & , = 5.2846 mm .. 0.K

* Estimated digplacement for seismic condition, & y = 4.9486 mm .. 0K

* note : Horizontal movement criteria for bridge pile foundation in terms of
displacement magnitude is expressed as & , = 25 mm.
{National Cooperative Highway Research Program Report 343,
Transportation Research Board, Washington D.C, 1991)
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