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A case study on the lateral movement of bridge abutment
foundation and repair methods
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Abstract In the case of using pile foundation to support bridge abutments on soft ground, the soft ground
often causes serious troubles such as lateral movement of bridge abutments by lateral surcharges. In this paper,
we investigated and measured the amount of strain of a bridge abutment in the south-western part of Korea.
To check the stability and possibility of lateral movement of the bridge abutment, we used the four analysis
methods and compared those results; lateral movement index, index for decision of lateral movement and
infinite element analysis method. We performed soil and ground tests to fine the causes of the strain and
lateral movement. After reviwing several types of repair methods, we suggested the anker reinforcement method
along with surcharge process method as a proper repair and rehabilitation of the bridge abutment. Our
investigation by through the infinite element analysis method confirmed the effectiveness of the anker
reinforcement method allong with the surcharge process method.

Key Words : Allowable lateral movement, Bridge abutment, lateral movement index, Safety factor of slope,
Soft ground,, index for decision of lateral movement, infinite element analysis method, repair
and rehabilitation method of the bridge abutment

1, M2 ARZE A Qlo] fhth B Aol A ] O OuEe]

A el WS EAa oA7IA] Ll ofg 714

dokx|Elel| Azl WO7|x gRE dEy|za HEWUYE o]8st SWUiE 7HsAdel diste] vla
AZsl=r] o] WE7| 2L AR LB sl W BEY  ESFGlew o 71X ASAHE o83t AFAS A
g} I T ot B HI HESY EURES dAIE] Y RS

mgk ofUje} HASHEOR g S5l ol
kA Ao Gk SEAIRE SolA AR Aol AAIBhe:
AMEE nEEE 0 Fueld wre] Zuus) WA

"FWAIAZ} : Byung Suk Lee
Tel: +82-10-3236-6656 e-mail: leebs@jbnu.ac.kr
Aed 119 129 159 4 (12} 123 029 08, 22} 12 029 149, 32} 12 029 28Y) AlEAH Y 129 03 08

1359



43813 =21] A13d A3E, 2012

Sl

»

NS
Aoy

2
95

=

ot

LEH

i

90.150

s
ﬂ \mﬁ

éox

= S

$=1:300

50 3@30,00

0=90.000

00

EL.13.106 | EL13175

e

00 <

EL13.169

e

EL13.087

= 00

(A3

6.470M ,

(e

yspyEs

NuE=z

L e

L=14.200M

Esiws
ST. PILE #508x9T
L=14.100M

ST. PILE 9508xT

EL.1.400

ST. PI

[=14.4001

[£ 0508<aT

ST. PILE 2508x9T
L=17.800M

[O8 1] a5 Fgd=
[Fig. 1] Drawing of longitudinal section of bridge.
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[Fig. 2] Cross-sectional diagram of abutment 1
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[Table 1] Properties of soil and strata
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[Table 2] Input data of steel pipe pile and Anker

SyAs | uRd | owdedE | oz
& | E(kPa) A(m?) I(m*) Y(kN/m?)
olIc
27

2.0x10° 0.010853 0.00033791 76.44
A o 234, HASH
27| E(kPa) A(m?) Iy (kPa) A(kN/m? )
37
1.862<10% | 0.0003004 | 1.568x10° 76.44
[E 3] 93t Ad]HA] ZHFE4(Abut-1)
[Table 3] Input soil properties of Abut-1
oA 2Ok | ame | W =g E*ﬁ
A & Al & :(Zﬁa) opgzk | A %
BkP) | v o(7) | K, | y(kN/m?
oo | 2.7x107] 018 | 8047 0 0 245
H3e | 8000 035 | 98 35 0.4 19.6
HEA | 6000 035 | 147 30 0.6 19.6
OPHE | 4000 035 | 98 25 0.6 17.6
Filg 2,000 045 | 150 10 038 17.6
AE X 4 S ) 7.
Fiy 2,400 045 | 200 15 038 18.0
}‘:’45_2 ) 5 A R A
A
e 5,000 040 | 200 25 0.6 18.6
=312 | 30,00 035 | 147 30 05 19.6
z3lob | 1000 030 | 490 35 04 216
[F 4] §3Fa 284 A x84 4(Abut-2)
[Table 4] Input soil properties of Abut-2
2% Fob | x|y B | EY hink
A F Ag | & E upakzt | A =
EkPa)| v | ckPa) ¢(°) | K, | ~(kN/m?)
o o | 2.7x107 018 | 8047 0 0 24.5
S | 8000 | 035 | 98 35 04 19.6
HEA | 6000 | 035 | 147 30 0.6 19.6
SMHE | 4000 | 035 | 98 25 0.6 17.6
A
Oﬂé_ f“' 2000 | 045 | 150 10 08 17.6
Qopy
= 2400 | 045 | 200 15 08 180
ﬁ 1l
@E 5000 | 040 | 200 25 0.6 186
Zs}E | 3000 | 035 | 147 30 05 19.6
=sloF | 1000 | 030 | 490 35 04 216
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[Fig. 19] Cross-sectional diagram of repair and rehabilitation of the bridge abutment 2.
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