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A Study on Lateral Movement of Bridge Abutment on Soft Ground
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Abstract

In case of using pile foundation to support bridge abutments on soft ground, the soft
ground often causes serious troubles such as lateral movement of the bridge abutments.

The foundation piles in soil undergoing lateral movement is one of the typical passive
piles. However, Generally, on design of the piles for abutments, the piles have not been con-
sidered as a passive piles’ sofar. Because it is difficult to assess the effect of the lateral
movement on the design, and reasonable design method is not established yet.

In this study, several abutments, of which lateral movement was taken place, was
investigated. Based on the investigation, a criterion was presented to assess the lateral
movement of the soft soil under backfill for abutment. By use of the criterion, the lateral
movement of abutment could be predicted. As the results of this study, it was knon that
the lateral movement of abutment could be occured when the safety factor of slope stab-
ility is less than either 1.5{without the pile effect) or 1.8 (with the pile effect). Especially,
excessive lateral movements were occured when the safety factor of slope stability is less
than either l.0{without the pile effect) or 1.1 (with the pile effect).
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No. (m) FA(m) | ALHF= | (om)
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1[ K-1 12.45 155 5.50 10.00
2] K-2 8.67 12.5 4.40 3.18
3] K3 5.03 16.8 4.00 1.00
4] 8-1 5.00 10.9 1.98 7.00
5; 82 730 13.3 2.38 23.95
6| 53 410 24.6 3.46 1.00
7] J-1 8.54 28.8 1.55 22.25
8| J2[ 1100 26.3 0.62 9.50
9| J3 8.54 29.3 0.83 19.75

10| Y1 13.60 131 1.25 *

11| R1 7.30 43 2.02 5.00

12| C-1 9.00 9.4 1.76 ¥*
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= N2 AL Ao A
No. ! No. [AE | A4 (mm) | ¥A(mm} : De](m} 247 (m) | 25 | 42 d(m)
11 K-1 |73 508.0 9.0 20.0~25.0 1.50 6 1.50 sand drain and
sand compaction pile
21 K2 |7 508.0 9.0 24.0~29.0 1.40 6 1.40 sand drain and
sand compaction pile
3| K3 7 508.0 9.0 20.0~-22.0 1.50 2 2.75 sand drain and
sand compaction pile
4| 81 |7 609.0 9.0 29.0 1.55 P 1.50 sand drain and
pre loading
5182 |## 406.0 9.0 29.0 1.60 3 1.10 paperboard drain
6| 853 |4 406.0 9.0 29,0 1.20~1.60 3 1.40 sand drain
71 41 |2 406.0 4.0 365 1.50 3 1.50 sand drain
8| J2 | 7A@ 406.0 9.0 335 1.40 3 1.60 sand drain
9| 43 [ 406.0 9.0 34.0 1.50 3 150 sand drain
10 Y1 |7 406.0 9.0 2.0 1.50 8 120 pack drain
111 R-1 |73 406.0 9.0 21.0 1.30 4 1.20 T3 =]
121 ¢1 | P.C 400.0 750 7.0 1.50 4 1.20~1.40 | sand drain and
sand compaction pile
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PILE OUTP"U'I‘ DATA
PILE GATA
{STEEL PILE : 508mm) PILE DIAMETER = ,S080E+00 METER
LINE 1 INTERVAL RATIO OF PILE = .683 E+00C
- PILE STIFFNESS = 210 E+08 T/M2
R i S T o R RO © G g
=1 -
LR UL LU .0° o[ OWABLE. BENDING STRESSES =.140 E+05T/M2
| 2.0 ALLOWABLE SHEAR STRESSES = .800 E+04T/M2
~
\\ - 40 DEPTH DEFLE. [RADIAN [MOMENT SHE AR
~ - 6.0 ) | {em) {t=m) [(t/m?)
-8.0 o | 8104 0000]18000] 0000
F10.0 E_l 2 7.710 |-0.003]| 18 500]-0.134
{ F12.0'5 4 6532 |-0.007] 15109]-3180
\ —14.0"’%1 6 4.717 {-0.010] 5,329 |-6.889
\ 160 = 3 2.701 |-0 009|-11.300|-6.239
L 18.0 E 16| 1116 |-0.006}-16.100} 0 441
-20.0 % 12| 0197 |-0.00312.50Q 2.609
220 o 14 1-0.182| 0.000{-7139]| 2509
- 24.0 16 1-0.2500 0.000{-2.920{1.65%
LZBIO 18 |-0.185| 0.000 |-0.423| 0.865
28.0 20 |—0.097 0.000]0.65 ]0.233
310 22 | -0.032] 0.000 ] 0.757 1-0.075
T TTTTT -
|I||||||||rUHI l:':rl‘lTlrIIII]IIII TTT 24 0.000 O(}OO 0509 |—-0.144
= fs) d = ]
& = k= - o~ 26 1 0008] 0000]0 241 [~0114
—— DEFLECTION{cm) 28 | 0.009] 0.000 | 0.066 |-0.061
— MOMENT(t.m)
- -SHEAR{t/m?)

4. GRAPHIC QUTPUT FOR PILE

B3 =23 "CHAMP™ o &5t Apdard &

2 Ne.| HEw At &
HERAFA | A

K-1 12.45M 0.682 0.954
K-2 8.67M 0.871 1.146
K~-3 5.03M 1.351 1698
5-1 5.00M 1.315 1.570
5-2 7.30M 0872 1.103
S-3 4.10M 1.103 1.374
J—1 8.54M 0.853 1.107
J-2 11.00M 0.714 (.924
J-3 8.34M 0.702 0.998
Y-1 13.60M 851 1.032
R-1 7.30M 0.921 1.162
C-1 9.00M 0.702 0.854

& T 5 glol WHe) ALY AA4E T
A ajmebd o] AHEEch ¥ aFelAE

HEuxog WHse] gl APHRIAAA 28
1384] “STABL™S AM&5le] wbEfals i)
A5 AbH A ES Fele] HEANE T
1§ A-5-9f v, BAste] 22 e},

HFa4 233 "STABL " o) 98 AbdarH$

3 ™ No 4 E 3 AbmH ebd 8
K-—1 12.45M 0.921
K-2 8.67TM 1.246
K-3 9.03M 1.338
5-1 5.00M 1309
5-2 7.30M 0523
5-3 4.10M 1.238
J-1 8.54M 0.896
J—2 11.00M 0.771
J-3 8.34M 0.801
Y-1 13.60M 0.902
R-1 7.30M 1062
c-1 9.00M 0.740
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