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Stability evaluation of reinforced earth walls
based on large—scale modular blocks
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ABSTRACT

This paper describes external and internal stability of reinforced earth wall using large-scale modular block and geogrid
reinforcement. The evaluation for external and internal stability was conducted to analyze effect of wall height, reinforced
soil (or backfill soils) and reinforcement strength. The external stability showed that the analysis cases were satisfied with
design criteria, when the required minimum length and vertical spacing of reinforcement were 0.7H and 1m, respectively.
The internal stability conformed that some cases were satisfied with design criteria in 25° of internal friction angle of reinforced
soil. Expecially, it will be applicable as wall structure considering a structural stability and economic efficiency based on

evaluation of internal stability.
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Fig. 1. Modular block wall unit
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Fig. 2. Generic cross section for stability evaluation of reinforced earth wall
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Table 1. Analysis condition 3.2 YXQrgd 821 4t
Classification Conditions

Wall height, Ht (m) 35 7 9 11 13 WA Hrke BAA] o 9 ol ulkyo gt

Geo—grid strength (kN/m) 60, 80 OIS AHESIGTH
Table 2. Soil properties

Classification Reinforced Soil Retained Soil Foundaion Soil
Unit weight, v (kN/m°) 19.0

Internal friction angle, ¢ (°)

25, 27. 29,
31,33, 35

30

Cohesion, ¢ (kPa)




Table 3. External stability results

o Wall height Internal friction angle of reinforced soil (¢, °)
Classification
(m) 26° 27° 29° S 3°
3 1.918 2.095 2.279 2.374
5 1.699 1.857 2.020 2374
Sliding 7 1750 1.912 2.080 2.166
Fo>15 9 1.780 1,945 2116 2204
11 1.801 1,968 214 2.230
13 1.813 1,985 2.159 2.249
3 4.622
3.591
Overturing 7 3771
F.> 20 9 3.886
11 3.966
13 4.024
3 5176
Bearing 3.991
capacity 7 4,251
9 4.409
Fo > 25 1 4515
13 4,590
25 2.5
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Fig. 3. Rupture stability of geogrid reinforcement at 0.5m from wall bottom

A, sjtakael) digk Q4 B7FERR= Fig 3 ~ Fig. 12
oM Bz viel o, o] B A ol EE FAle
T 270 9 B wo] 0 YRS AT s ¥
o|2 Ykl Aotk B} &8 shko 2 HE 0.5m7}
A 4D o, 5A BEG0KN, 80kN)o] uhe Qb
B7F Ay, B 73 =7F 60kN]l 9ol -§H=0] 3m
A= FHAlle & 2UQS= ool BARle] 8=
Sha gk 4 gl A0 2 Uehton], $uko]7} smojA

146 SZESYREAS=EY HM13E H4E

S el - ozl sl Y4
%3, 71 oge] ukolo At W wheiukaly

= Ao 2 seIEQcHrefer to Fig. 3(a)). H7X
80 7

Sofi= 5

Fol7h smd o H & 2425
HEAde FHseH, TmoA=
RS Zo] Wi npEkzho] 33004l 4] QAL Bk E)
L Rom et 1 oAe] Lulleo|oAs mE wlck

sha)7} HAYsHE AR BRI Qlekrefer to Fig. 3(b). L

=



Safety factor(I'g)

Safety factor(Fy)

Safety factor(IFg)

2.5

Safety factor(Fy)

2.5

2.0

1.5

1.0

0.5

0.0

23

Fig. 4. Rupture stability of geogrid reinforcement at

Safety factor(Fg)

2.5

2.0

1.5

1.0

0.5

0.0

25 27 29 31 33 35

Internal friction angle(®) of reinforced soil(¢)

(b) 80kN

1.5m from wall bottom

[ &7m
I 4 9m
r m1lm
[ 013m
i . n ;
L n O
L ]
n O ]
L 0o O
23 25 27 29 31 33 35

Fig. 5. Rupture stability of geogrid reinforcement at

[ ®5m
[ &7m
20  9m
F ©l1llm
[ &13m
1.5
o | ;//E/E/E/M
0.07\\\\\\\\\\\\\\\\\\\\|\\\\\|\\\\\
23 25 27 29 31 33 35
Internal friction angle(°®) of reinforced soil(¢)
(a) 60KN
2.5
[ ®5m
r B7m
20 - ASm
[ Allm
| ®13m
1.5
1.0 =
I E/E/E/ir . A
I A A A o
s A L a2 § e ®
L é ° O
0.0-\\\\\l\\\\\\\\\\\\\\\\\\I\\\\\\\
23 25 27 29 31 33 35
Internal friction angle(®) of reinforced soil(¢)
(a) 60KN
2.5
[ &7m
[ A9m
20 mim
[ O13m
1.5 -
1.0 y e
L A
I N A i - ]
i n u o 0
05 | O U
L D |:|
0.0 7\\\\\\\\\\\\\|\\\\\I\\|\\|\\|\\\
23 25 27 29 31 33 35

Internal friction angle(°) of reinforced soil(¢)

(a) BOKN

Safety factor(Fy)

2.5

2.0

1.5

Internal friction angle(°) of reinforced soil(¢)

(b) 80kN

2.5m from wall bottom

L €9m
L ollm
r A 13m
././4
[ e}
O A
i o o} . A A
[ A A
23 25 27 29 31 33 35

Internal friction angle(®) of reinforced soil(¢)

(b) 80kN

Fig. 6. Rupture stability of geogrid reinforcement at 3.5m from wall bottom
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Fig. 10. Rupture stability of geogrid reinforcement at 7.5m from wall bottom
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