Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.5.263
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 5 pp. 263-274, 2018

=
2oTitstn EST s}

A Study on Applicability and Extermal / Intermal Stability of true
MSEW abutment with slab

Min-Cheol Park
Department of Civil Engineering, Kumoh National Institute of Technology
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Abstract In this study, the applicability and external/internal stability of a MSEW abutment with a slab were
investigated. Structural analysis of slab bridges between 10 ~ 20.0 m and thicknesses of 0.7 ~ 0.9 m was carried
out to calculate the reaction forces due to dead and live loads acting on the bridge supports. The slab bridge with
a length of 20.0 m satisfied the allowable contact pressure of 200 kPa for the true MSEW abutment. Because the
external stability of the true MSEW abutment was dominated by the geometry of the MSE wall, the change in the
factor of safety due to the load of the super-structure is small. Because the stiffness of the foundations is fixed and
the load of the super-structure is increased, the factor of safety of the bearing capacity was reduced. As the load of
the super-structure was increased, the horizontal earth pressure of the true MSEW abutment increased greatly. As a
result, the pullout and fracture of the uppermost reinforcement, which are the factors of safety, did not meet the design
criteria. Therefore, it is necessary to increase the pullout resistance and the long-term allowable tensile force of the
reinforcement placed on the top of the reinforced soils to ensure efficient design and performance of a true MSEW
abutment.

Keywords : MSEW abutment, Slab Bridge, Structureal Analysis, Contack Pressure, Stability of MSEW
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Fig. 2. Standard figure of true MSEW abutment [3];
(a) Cross-section view of abutment, (b)
Arrangement of abutment
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Fig. 3. Stress distribution of reinforced soil caused by
load of super-structure; (a) Vertical earth
pressure, (b) Horizontal earth pressure
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71%3£ = 7%741:1’ Tk, AP 2= 112
kPa ~ 212.85 kPa2 HAE3A

Table 1. Load condition applied to stability evaluation
of true MSEW abutment
Load case Load type Load " Line load pfe(;t::rte
(kN) | (kN/m) (kPa)
Horizontal load DL+LL 806 64.76
C | DL 1500 120.48 112.45
ase LL 1300 | 10442 :
DL 2000 160.64
Case 2 132.53
LL 1300 104.42
DL 2 200.
Case 3 500 00.80 152.61
LL 1300 104.42
i DL 2531 203.2
Vertical Case 4 53 03.27 156.52
load LL 1367 109.77
DL 3000 | 240.96
Case 5 172.69
LL 1300 104.42
C 6 DL 3500 281.12 192.77
ase LL 1300 | 10442 :
C 7 DL 4000 321.29 212.85
ase LL 1300 | 104.42 :
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Table 2. Minimum factor of safety on MSE wall

Division Static Seismic
Sliding (£5};) 1.5 1.1
External Overturning (FS, ot) 1.5 1.1
stability | pecentricity (e/L) 0.167 0.250
Bearing capacity (£5,,) 2.5 2.5
Internal Pullout (FSPU) 1.5 1.1
stability overall (FS,,,..1) 1.0 1.0
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