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Design of Drilled Shafts Foundation by LRFD in Iincheon Bridge Project
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SYNOPSIS : Incheon bridge project is to construct total 12km long bridges on the sea consist of 800m span
length cable stayed bridge, approach bridge and viaduct bridge based on LRFD design specification. To design
pile foundations by RCD of each bridge unit, total 4 number of preliminary full scale pile load tests with
Osterberg cell method were carried out on the piles for testing. The test load was planned to more than the
expected design ultimate capacity and about 29,000tons maximum load was recorded. From the interpretation
of test results, design parameters are evaluated and applied to the design. Preliminary pile load test plan and
detailed execution of pile load tests are introduced and summarized. The resistance factors are presented for

pile design of Incheon Bridge Project in LRFD considering variation of ground conditions and number of test
piles.
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2. THSAIES AE A +H

2.1 XS ™ A

AL uF ATz} FAIFES A AdHdon, AFARE ANeITE FACHE
o FRL FHAA ARHME EA Ret] YEW MM FFHO2 300m oAt ZBHUT. A
LLHY AAE 29 13 23, TH) ADA A Feio] et A ADAA 18, dg ADAA 28, 5L
AGAA 12 5 5429 A B LS A3 2 At

AR st3AE8L FstF R AAY AHAA O-cell B, 479 3353 HdtFol AU 5
SIES ALAA LR A7 A o] FolAok i, AFLF = Ay & 14-3889 SFAA A
8} sto] S @2 FAdstmA ARt

FFHol FHE AR ASTIE AT TIHY, AY R B &A% FHoEY 3L Ao
7 AT SFAE mstd A2 AP AYEAE 1020 m HF o2 WA} D, APLE
7 FEY HASAHE AT Tellale 0ol F7tE WA ZAHrdE AT wEY

Telltale(ECT:Embedded Compression Telltales)& A x3to] TEvoA FAdE 48 Telltaled=
2 FIY 2 doe ¥HYgs Exz =AsAd. BT O-cell A,3HE 71d# Alo]ol  Expansion

TransducerS A x| 8ld &F A& A O-cell A WYE A 35190}

X235758 7550 PLTZ
¥ 180575 9600 X 425H6A.7 700

37357 6300
¥ Ta0res 1008
Tiszses
(2]
()
4 ) T N
....... e
T53189.0500
Depth SPT N
(m)
- EL.174 sorz0 -
— 2 —
226 [ 50/30
[ 50/24 50/25 s0/30 50/17
‘Weathered soil 5027 so/22 so/30 ors
27.0 s0/10 50719 S0/ sors
50718 i
N o7 305 oy fg sos
Weathered Roc (328 63) sonz = - EL. 325 bl 203 59
s0/6 | wm E.L.39.9 37.0
(58527 | w—a E.L. 340 sors (116.55) - EL 360 — E.L. 37.755
: asze) | == | EL. 42'637 . w= | EL. 38755
7 i : = | E.L 40.255
Soft Roc ) <3.5> - E.L. 398
E:; - | EL 371 sz | ™= | ElL.446 < o | Er 20895 = | EL 42255
69.63) -— EL. 415 444 sz EL.46.6 (1,774.56) | ——m EL 432 0" o 4 -~ gk 22%22
B & 7%) . L. .
1 = | EL440 b4 .. = | EL 486 $227 e | EL 455 oo ST = | EL 48255
(101.99) : Et :g: 20e3s) | wm | EL 506 - | EL 475_039 = | EL 49755
. < - E.L. 521
Hard Rock - E.L. 485 < <20> 532 L
o
2489 - | EL 505 = | EL 536 PLT-
—-— E.L. 525
Strain gauge installation 62.6
PLT-1 240 L —
PLT-3
PLT-2

P - Point load test(Mpa)#—— Pressuremeter test(Mpa) ———Jl Uniaxial compressive load test(Mpa)
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a8 6. As7] dXx=

Algesel ZIE B O-cell At i d 7tg® F FR7ickwed AXE Ednjrtol=g o
43t EdnE 25497 AT ¢ JEF Fon, ELAGRE AYPAE 2IYUEE O-cell
A8kE 7hkge] $1X8 flow hole & F3te] AE7A AYA O-cell HHAA I Eo] FFo] LAY
32 Y=F AFForAM AFLE AT T AaazddAAF S WA Y &3, AE T3 & dd
F 2P E T Ocell 37 2IUE FHE AT F AERE AFLHE HAI2AH7A ZolF7}o]
EREE AT AFFEE Ax A 3 X o}‘ﬁt} g6, 7 Fx)

APdw Ao AFTH AFEH O-celll & YA FASEF A ALl F4FE A183
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A g3 FEPT BL o]4ste #730d e HANAL, HE F7EYTF(vent tube)E A X3k} Al
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V Paa()

H 6 SFEIMUE MEAS (NCHRP 507,2004)

' . . istance Factors) d/ A
Shaft D C P(resis
” Soil Type esign onstruction Non-Redunda Non-Redunda
Resistance Method Method Redundant ¢ Redundant ¢
n n
R&W 0.36 0.29
Sand FHWA All 0.50 0.40 038 031
Clay FHWA All 0.40 0.30 0.43 0.31
Slurry&Dry 0.85 0.70 0.63 0.52
Total
Resi Sand + Cla FHWA Casing 0.65 0.50 0.63 0.52
esistance o . Slurry&Dry 0.75 0.60 0.65 0.52
Casing 0.50 0.35 0.47 0.36
Rock C&K All 0.60 0.60 0.48 0.37
IGM All 0.75 0.75 0.56 0.44
. FHWA 0.48 0.40
Skin All Soils R&W All 0.45 0.35 0.42 033
Resistance C&K 0.50 0.35 0.43 0.32
Rock IGM All 0.65 0.50 0.53 0.41

Notes : ¢/ A\=E&ASF
Redundant=38}1}9] capola] TFo] sEo)4U AF$-
Non-Redundant=3}1}9] capolel THo] 48 0)3}Ql 3¢
FHWA=Reese and O'Neill(1988), R&W=Reese and Wright(1977)
C&K=Carter and Kulhawy(1988), IGM=0'Neill and Reese(1999)

712 AANA 2SR 29L AA MR EFT 5 A th(Becker, 1996)
1) 8t5H7tel g EedA]
2) ArEA Hrte] BEE EFAA
3) @Rl we Atz Wl #uY EALA
4) Aukst 7129 AAAFTS BAbets EARD ddd 29N
o] F, &3 o FA4F HAo BAH 53T AEFAA /19T Ak wstet AWEA H7h
o #dd 28 /M A

42 Mg+ AH
QAU Aol ALER AFAF dEIAE ¢4, BFHA AAE st Auke WEAol &

Aoz 7pAQstal, FEAAE dol Fof wet AFAF @ %] &3}= NCHRP 507 (2004),(X£
Nl Wt AFAFRS s £, 2 @A £ Ocell AT A= BolA HASAE
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EhE ta da FASAEEGE
YEHOF 0058 Zate] A A
FATE X 83 Zoh

H7lglmg E 7o) Fel® NCHRP 507(2004) 7150l A
| o} 7Aool FH HAghe] HL3 A

H 7. YRS Al#slset xiutel BS540l T2 MEAS(NCHRP, 2004)

d(A A T)
Aol N e TEAHA AP A ko] Mgy
A 34 & 3 5
0.80 0.70 0.55
2 0.90 0.75 0.65
0.90 0.85 0.75
> 4 0.90 0.90 10.80

T3 ¢t 7 9t
e A R He e
075 | A4d35>4
AEAF| 060 | AB3F=2
T2 1 os | 07 |AB8%=3| 06 |ANEHF2] 05 [AFSF
EZAAA7
0.50 -

4. WY
QA AT FF 429 HE NG TH AT, A #9 23 2 LRFD 2AME A4 u

F 2 AA 2F bR 2L 2SS EEdUTh

L 4% e ALA O-cell ABE AFHo2 F335+4, ZHzk 14000, 17000, 24000, 29000 =2 =} 3}3}

£ E, a2 g3 A EANAE] JteEE s

2. AFR AstAiE & BE AE “‘%% 42 A AT AFTAY BE, AFeAen ATEE &

At FF BTE A Fo din|stArt

3. AbA ABANFELZ O-cell AFE AL A9 ANE THo X HA, Cell £F B A4X A, A5

A, AstgFe] A, A AE F8 48 5 AT AR A8 $Yo] FrtEojo}

4. TP-1(ES)E AQstne AstL# FAZ AFFH 15~20mm T FHHATE O-cell 9 Stroke F}AE

2o, AsleF = ANPLE 4L 186t O-celle F71 A8IE S A% 20mm oG FEI ¥

golo] 7t Le Ao AlE®

5. O-cell Al 58 IWF 1]%171%4 ol A% FAE FHsI] Y= Cell AA S Stroke7}

FAAsmm)Rch o 2 Fast 9, A, st titing FAYS FHEZ Fo] sjAsojof & AHojrh

6. B} <tdsta AAAR] 7z 74] AlEE 98l AbA A 8HA D (Preliminary Load Test)e] F3o] ut

Hojol 3tn, ol & AT TA AFDAAARYH AL ZE 2 Fuj7t 23"

7. TADAL @A FA BEIFTZE 1800 FEe FelHolu MASH JxFZE i AV

o
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