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Study on horizontal displacement of packaged
geogrid reinforced soil retaining wall
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LU Peng’, YANG Guang-qing, PANG Wei, CAI De-gou
(1.Department of Civil Engineering, Shijiazhuang Raliway Institute, Shijiazhuang 050043, China;
2.China Academy of Railway Sciences, Beijing 100081, China)

Abstract: In engineering, packaged geogrid reinforced soil retaining wall’s design still use anchorage wedge method based on
limiting equilibrium theory that doesn’t consider the progress of retaining wall’s deformation occurrence and accumulation before
reach limitation. Retaining wall’s horizontal displacement is an important appearance of its stability. By using FEM, the effect
aroused by different engineering factors is analyzed. The analytical results show: results of FEM fit well with in-situ test and it proves
the FEM results are reasonable; reinforced soil retaining wall’s post-construction horizontal displacement enlarged from bottom to top;
geogrid’s stiffhess, length and vertical span have apparent effect for horizontal displacement, and should choose suitable design value
to get desirable engineering behavior; the magnitude and location of outer load above retaining wall have corresponding effect for
horizontal displacement that effect becomes unapparent when the outer load located besides the reinforced zone.
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Fig. 2 Variety of retaining wall’s cross-section form
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Table 2 Effect of geogrid stiffness(5- H)/ %
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/m 200 400 800
6.0 1.023 0.848 0.714
5.0 0.738 0.674 0.597
4.0 0.616 0.556 0.488
3.0 0.515 0.455 0.390
2.0 0.408 0.348 0.282
1.0 0.254 0.198 0.132
0.0 0.043 0.029 0.004
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Table 3 Effect of geogrid length(5- H)/ %
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/m 0.5 0.7 0.9 1.1
6.0 1.019 0.848 0.832 0.803
5.0 0.805 0.674 0.654 0.656
4.0 0.657 0.556 0.537 0.535
3.0 0.530 0.455 0.437 0.430
2.0 0.404 0.348 0.332 0.323
1.0 0.228 0.198 0.187 0.177

& 3 AU, M L/HA{H< 0.7 CGIYEAED) I, 4%
i AR KA A ORI s 1o L/H>0.7 1), &
TSI A B PR B Tt AT RS R 1 FH AN W R o
DRI, 70 R e A S N KR, A BN
KIGTCIEIAT B 1) TR

3.4 L THHIE RS A AP R
el ISR WS B, (LI 4
L RHIR S 2 AR I 1 FL
SRR AL, R G L R
I R B I R 5 0 B o A

R 4 LTRMEFREEREM (5-H) /%
Table 4 Effect of geogrid vertical span S\(5+ H)/ %

Wi/ m Jnfg Sy / m
0.4 0.6 0.8
6.0 0.747 0.848 0.977
5.0 0.645 0.674 0.856
4.0 0.517 0.556 0.653
3.0 0.449 0.455 0.504
2.0 0.309 0.348 0.417
1.0 0.135 0.198 0.272
0.0 0.023 0.029 0.057
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Table 5 Effect of retaining wall section(5- H)/ %

i #HmgR

B&w/ m y 2 C
6.0 0.848 0.912 0.985
5.0 0.674 0.768 0.882
4.0 0.556 0.651 0.754
3.0 0.455 0.571 0.721
2.0 0.348 0.410 0.650
1.0 0.198 0.242 0.411
0.0 0.029 0.057 0.049
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Table 6 Distribution of outer load cases

84 D/m B/m P/kPa
0 1.0 33 0.0
1 1.0 33 54.0
2 1.0 33 42.0
3 1.0 33 21.0
4 3.0 33 54.0
5 5.0 33 54.0
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Fig.4 Location of outer load
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