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A Study on Stability and Economic feasibility according to Height on
the MSE Wall with Pacing Panel
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Department of Civil Engineering, Kumoh National Institute of Technology
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Abstract In this study, the stability and economic feasibility of a MSE (Mechanically stability earth) wall with a
pre-cast concrete pacing panel was investigated for a standard section of highway. Based on the design criteria, the
MSE walls of the panel type were designed considering the load conditions of the highway, such as the dead load
of the concrete pavement, traffic load, and impact load of the barrier. The length of the ribbed metal strip was
arranged at 0.9H according to the height of the MSE walls. Because the length of the reinforcement was set to 0.9H
according to the height of the MSE wall, the external stability governed by the shape of the reinforced soil was not
affected by the height increase. The factor of safety (FOS) for the bearing capacity was decreased drastically due to
the increase in self-weight according to the height of the MSE wall. As a result of examining the internal stability
according to the cohesive gravity method, the FOS of pullout was increased and the FOS of fracture was decreased.
As the height of the MSEW wall increases, the horizontal earth pressure acting as an active force and the vertical
earth pressure acting as a resistance force are increased together, so that the FOS of the pullout is increased. Because
the long-term allowable tensile force of the ribbed metal strip is constant, the FOS of the fracture is decreased by
only an increase in the horizontal earth pressure according to the height. The panel type MSE wall was more
economical than the block type at all heights. Compared to the concrete retaining wall, it has excellent economic
efficiency at a height of 5.0 m or more.
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Fig. 3. The schematic of MSE wall

Table 1. Minimum factor of safety (FOS) on MSE wall

Division Static | Seismic
Sliding (£OS,;4:,,, ) 1.5 1.1
Overturning (£OS,, .ty rning) 15 1.1
External — -
stability Eccentricity (¢/L) 0.167 | 0.250
Bearing capacity
2.5 2.5
(FO‘S;)earing capacity )
Internal Pullout (FO,S;)“ llout) 1.5 L1
stability Overall (FS,,,.un) 1.0 1.0
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Table 2. The input data for design of soils on the

MSE wall
. . Y (]ﬁ c E
Classification . N v
(kN/m®y | (deg) | (kFa) (kPa)
Foundation soil 19.0 30.0 0.0 20| 14,000 | 0.3
Reinforced soil 19.0 25.0 0.0 -
Backfill soil 19.0 30.0 0.0 -




S| Eersl=EA) A9d A5E, 2018

Table 32> HZE &Ho] AA] 249 1%
Uehd Aoltt Fig. 3014 AAIE Hle}
o] LR AlFE HAE S griis
L R A
S Aststal AR s zte] o] A AT (d)E 2.0mE 4
Galith. 183 del A 'S el A
2L 13.0kN/m2S AFsich 281 JFEE
Ztedd 2o Fo] AFstes st Huw
B 270el sl F4 kg 29.0kN/m, AF
35S 4.4kN/m AsEGTE o7, Al el
< SHESE AsteH, ST ek or Aty
=g

)

Table 3. Load condition applied to the design of MSE
wall

magnitude

o (kPa)
10.0
13.0

Separation distance,

d (m)

Type description

Dead load 2.0

2.0

Pavement load

Traffical load

Live load

PHI
(kN/m)

29.0
44

PH2
(kN/m)

29.0
44

Type description

Impact Barrier
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Table 4. Long-term allowable tensile force of the
ribbed metal strip
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Table 5. Comparison of economic efficiency of panel
type and block type MSE wall (Unit: KRW)

Block type Panel type
Height - — - —
(m) | Construction Unit Price | Construction | Unit Price
cost per m? cost per m?
4 97,906,000 329,650 87,467,065 294,502
5 124,532,401 343,064 115,860,056 319,174
6 160,527,009 374,189 139,651,664 325,528
7 194,231,001 392,386 164,597,051 332,519
8 236,633,851 01807| 214,827,731 382,937
9 285,408,384 455,197| 242,070,976 386,078
10 332,967,835 480,473 274,037,090 401,814
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Fig. 9. Comparison of economic efficiency of panel
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Fig. 10. Comparison on the economic efficiency
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