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Analytical Investigation on the Deflection Characteristics of Steel Piles

in Bridge Abutment for Aspect Ratio and Ground Properties
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Abstract

The surrounding ground was much transformed by the lateral movement on the soft ground, and consequently the stake basis was
damaged. In this case the installed stake is called the passive stake, and is actively being researched. When the unevenly distributed
load was applied on the stake, and thus the lateral ground pressure was operated, and then the lateral movement was occurred, and
consequently the structure is influenced. However, prediction and mechanism for the relationship of piles and abutment deformation
is not sufficient.

In this paper, coupled three-dimensional finite element analysis, which can be described solid, plate and frame elements at the same
time, is developed by the authors. The lateral movement of bridge abutment for the aspect ratio of steel piles on soft clay is clarified
by using developed numerical analysis.
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Halt| o XgSMol a2 Il Zpimlelel WS Aol iRt shAn ol
(E 1) Mol Ar2E x|gte] S4%|
TE A2 (t/m) YRk ) S EFH(/m)
fdES - 30 1.900
Examplel 1.86 - 1.815
Example2 1.65 - 1815
CEEEE i
Example3 1.69 - 1.831
Example4 0.97 - 1831
THEZ - 20 1.900
43 : 3 2000
(E 2) Fateando| Xz ( 1:fixed, 0:free)
Eement Type x Y z Oy Oy Oz
Pile 3-D Frame 0 0 0 0 0 0
Abutment 0 0 0 1 1 1
Solid
Ground 0 0 0 1 1 1
(Z 3) 229 Zo|F
T8 Zo] 5 (cm)
Examplel 13.881
Example2 13.300
Example3 13.455
Exampled 13.407
(F 4) siiMol| AF2El Zxjet 232|EQ S|
Ea A A G/ ) AR A4t/ ) Foj4e]
7 210 x 10/ 810 x 10° 030
FagE 250 x 10° 1.09 x 10° 1/6
(I b) oiekxjdtof| mE SAMX|
T8 NZ| A At/ ) F o} G9FFHYy/m) | 1Z24S7AE(kg/cm)
Soft Clay 025 - 05 210 - 530 0.20 - 050 12-18 025 - 05
Medium Clay 05 - 1.0 530 - 1060 0.20 - 050 15 - 20 05 - 1.0
Hard Clay 10 - 20 1060 - 2460 0.20 - 050 17 - 22 1.0 - 20
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(38 2) =Y 212y
(E 6) Mzl 25 U Jun ok
TE 5 /D 7l AN (m)

CASE 1-1 0.01 37252

CASE 12 0.02 35580

CASE 13 0.04 32680

CASE 14 Soft Qlay 0.06 30190

CASE 15 0.08 28,030

CASE 16 0.10 26135

CASE 21 0.01 2772

CASE 22 0.02 21280

CASE 2-3 . 0.04 20497

CASE 24 Medium Clay 0.06 19789

CASE 2-5 0.08 19121

CASE 2:6 0.10 18490

CASE 31 001 7374

CASE 32 0.02 7234

CASE 33 0.04 7073

CASE 34 Hard Clay 0.06 6.936

CASE 35 0.08 6.810

CASE 36 0.10 6.688
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Halu| U X|EHSAol W2 Do) Y] WASNol het AR ol
(I8 3) M2Y o BT WY B
1.2
- soft clay 1
-l medium clay
- hard clay ><0.8 -
3506 |
=
04 -~ soft clay
- medium clay
0.2 | -4 hard clay
o 1 1 i 1 1 A 1 L
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
t/D ratio t/D ratio
(28 4) EdB|(t/D =)ol w2 Zatatd ey (O3 5) da FoiHd gae
(E 7) t/D H| 7o w2 Zautd =ches 28| (%)
TE Soft Clay Medium Clay Hard Clay
WA Zavl(%) 3 15 09
3. OfjAtzEgp @ DA t/DHI7E Z7Kel wet WYFE WA AAFE L

1 siMAn

Soft clayol g A= <F >3 <TY4,
5>o JepAgith 43 t+/DHl 0018 A5 oF
37cme] HuiRigZh EAsPT 1 t/DEIVE
74l et HFE AR e € UL
B ZHaeHlE <E 7>9 Hoje upe} o] ¢oF 3% F
=9& ¢ 7 Uk

Medium clay$] -9 t/D¥l 0.0191A4 2F 22cm]
HoWH ot TG 21} Soft clayHr}d W
FIE & ¢ Uk I8 Soft clay®t FLEA

T ot HYF Zavle o 1.5%0]th

Hard clay®] 7$¢ BHEZE 9 TR 13
Aoizoz e ke Holx k. t/DHl 0.012]
3% °F 7em®] HWAESvE 2 Een t/Dul7t
71 we wegke] A dAsith 18
ZeHlE 9F 09% 48 & 4 AUtk
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1. Soft clay2]| 73-$- t/Du] 0.01¢14 Ft) 37.252cm]
H97h dAsll o WAE danls ofF 3%l

2. Medium clay$] 74-$- t/DH] 0010114 < 21.772cm
o] HHS7L HAEtH o W Tanle o
1.5%0ct.

3. Hard clay®] 7 t/D¥] 0.01%] Z$ 7.374cm
of HuMAZE Al en "AF danls
°F 0.9% o)},

4. t/DRI7} F7hel| W2 Soft clay®] ©9 7
o] YA o8 AW Hard clayd] HAF
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