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Abstract The mechanically stabilized earth wall (MSEW) of the IPM bridge is an important structure that constitutes
the bridge, and supports the horizontal earth pressure and approach slab. Therefore, it is necessary to carefully analyze
the settlement of MSEW of the IPM bridge. This study examined the settlement according to the height and ground
stiffness on the MSEW on the IPM Bridge. According to the design guideline, the IPM Bridge (2016) was designed
to have a height of 4.0 ~ 10.0m and the elastic settlement was calculated. The base area and the grounding pressure
of the MSE wall increased linearly with the height, and the elastic settlement also increased linearly. In addition, the
stiffness of the foundations satisfying the allowable settlement of the approach slab is a N value of 35 or more. The
settlement of finite element analysis was estimated to be smaller than the elastic settlement, and the stiffness of the
foundation ground satisfied the allowable settlement of the approach slab above N value of 20. Because the elastic
settlement of the MSEW of the IPM Bridge was overestimated, it will be necessary to examine it carefully by finite
element analysis.
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Fig. 1. The side view of IPM Bridge
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Fig. 2. External analysis: earth pressure/eccentricity [4]
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Table 1. Influence coefficient of elastic settlement [6]

L/B Flexible, (Average) Rigid

Circle 1.04 1.13

1 1.06 1.08

2 1.09 1.10

3 1.13 1.15

5 1.22 1.24

10 1.41 1.41
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Fig. 3. The cross-section view of MSE wall on the

IPM Bridge

A71Z 40156101 ANE BAE
&2 Table 29+ 2t} 97 M4

AA el s AESsL
MIDASA}] Soilworks®] REwall F52 ©]-83}e]
FEZH k&S AESIAh TgaBe
FHWAQ00D)[4]°] #AIAE RABE-ZE 9 Xz Wy
A HES} At AHA7HA] 7ksdith Fig. 33 #o
AAE RAESHE modE 943 Uy g S
SEA|RE olel gt &2 2 AT
Hojurn=z dE= 7)eshx] &t

A

ol

5
N
=



EQMR Y mabe] BAEge) kolo} V|2 24l BE Pald AE

Table 2. Minimum factor of safety on MSE wall [6]

Division Static Seismic
Sliding (£15)) 1.5 1.1
External Overturning (FSt) 1.5 1.1
stability Eccentricity (/) 0.167 0.250
Bearing capacity (£5),) 2.5 2.5
Internal Pullout (FSW) 1.5 1.1
stability Overall (FS,,,...) 1.0 1.0
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Table 3. The input data for design of soils on the
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Table 5. Design results according to the heights of

MSE wall
Height (m) || 4 5 6 7 8 9 | 10
L@ | 49 | 59 | 64 | 69| 8 | 86 | 95
B (m) 2
MSEW 1l 406 | 130 | 141 | 152 | 176 | 189 | 209

(m*)

MSE wall L/B 455 | 3.73 | 344 | 3.19 | 2.75 | 2.56 | 2.32
- 1: 205 | 1.93 | 1.88 | 1.83 | 1.73 | 1.68 | 1.62
Classification Y (kN/m3y | ¢ (deg) | c (kPa) pu ]
- - cstatic | 1218 | 161.7 | 182.1 | 202.5 | 241.5 | 259.9 | 272.7
Foundation soil 19.0 30.0 0.0 (kPa)
Reinforced soil 19.0 25.0 0.0
Backfill soil 19.0 30.0 0.0 Fig. 4= RAESH =o|d B9 5do|g} A
W RS deh Aotk wgEgue] ugAel 512
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Table 4. Load condition applied to the design of the 4T 110 2
MSE wall on the IPM Bridge '.g‘ 2 g
3
T Descrinti Magnitude Separation =0 3 4 5 6 7 B 9 1'0 110
ype escription .
kP d
o (&9 distance, ¢ (m) Height of MES wall (m)
Dead load | Pavement load 10.0 1.0 ) 3
- Fig. 4. length and area of the base face according
Live load | Traffical load 13.0 1.0 to the heights of MSE wall
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Table 6. Stiffness condition of foundations ground to
estimate settlement

N value 10 15 20 25 30 35

E (MPa) 28 42 56 70 84 98
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Table 7. The elastic settlement of MSE wall
according to the stiffness of foundation
soil and the heights

Height .

H (m) Elastic settlement, .5 (mm)

N value 10 15 20 25 30 35
4.0 49.0 32.7 24.5 19.6 16.3 14.0
5.0 69.6 46.4 34.8 27.9 23.2 19.9
6.0 80.8 53.8 40.4 323 26.9 23.1
7.0 923 61.6 46.2 36.9 30.8 26.4
8.0 116.6 71.7 583 46.6 38.9 33.3
9.0 129.2 86.1 64.6 51.7 43.1 36.9
10.0 141.3 94.2 70.6 56.5 47.1 40.4

Settlement (mm)
3

-120 >4 m 5Sm 46m 7m
-140 *8m ®#9m +10m
-160

10 15 20 25 30 35

N value of foundation

Fig. 6. The elastic settlement of MSE wall according
to the stiffness of foundation soil and the
heights
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Table 8. The physical properties of soil model

Elastic MC model
Y model
Division 3 ](0
(kN/m®) E y ¢l Y| ¢
(MPa) )] )| (kPa)

Retained soil 19 0.5 60 03 | 30| 10| 10
Reinforced soil 19 0.5 60 03 | 25] 10| 10
Crushed stone 20 0.5 100 03 | 40| 30| 10
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Table 9. Internal friction angle and elastic modulus

according to N value of standard penetration
test (SPT) of foundations

N value 15 20 25 30 35 40
¢ () 31.0 334 355 373 39.0 | 405
E, (MPa) 28 42 56 70 84 98
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Table 10. Properties of interface model between soil
and structural members

. . Coulomb friction

Linear elastic model

model
Division

kt k’n c ¢ 17[)
(N/m®y | (kN/m?y |(kPa)| () | ()
Soil-metal strip 9,100 100,100 - - -
Soil-pacin panel 20,800 228,800 0 20.0 0
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