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A Study on Failure Mechanism of Reinforced Earth Retaining
Wall under Strip Load
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Abstract

Based on centrifuge model tests, the failure mechanism of reinforced earth retaining wall
under strip load was investigated in this paper. Tests were performed by changing the
materials of reinforcing strips, strip lengths, and strip arrangements. The strips were
strain-gauged to measure the tensions in strips. The results were analyzed and compared
with various design methosds in use to verify their feasibility.

Consequently, a centrifuge model test was an effective method of investigating the
behavior of reinforced earth retaining wall. The 2: 1 stress diffusion method showed compar-
able results with tests in estimating the capacity of the reinforced earth wall under strip
load. The superposition of tensions due to selfweight of the backfill and strip load was valid
to estimate total tensions mobilized in strips. Using the elasticity theory to estimate the
maximum tension mobilized in strips due to surcharge, while solutions of Boussinesq and
Westergaard underestimated less tensions than the measured valuses, Frohlich solution
showed the comparable results with tests.
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Fig 1. Stress distributions under strip loads.
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X 1. Basic Soil Properties
Coyote Concrete Sand

Grain D1p=0.08mm
Size Cu=2.7
Distribution Ce=1.11
Maximum dry density 113.3 pef
Minimum dry density 90.8 pef

Maximum void ratio | 0.89
Minimum void ratio | 0.49

specity gravity 271
Relative density(%) Internal friction
angle(degrees)
70 41.0
80 41.8
90 45.2
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¥ 2. List of Material Property of Reinforcing Strips and Model Wall Facing.

thick. tensile frictional
, width strength(lbs.) coefficient
type mat’l . ness m pr remarks
(in.) (in.) yield break pull- irect
out shear
AN | alumi. | 025 | 0001 4 reinforcement
for break test
AM | alumi | 025 | 00022 14 15 0685 | 0520 |reinforcement
for slip test|
AK | alumi. | 025 | 00037 17 19 0638 | 0510 |reinforcement
for inst. test
AC alumi. 0.0155 85 102.5 0.502 0.485 facing
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F 3. Summary of Non-instrumented Footing Tests for Model Walls with AN type of Aluminum Strips.

Strip Strip | Strip | Spacing(in) | Glevel | Ulti.
Test Nos. Config. Le.ngth W.idth S, S, af, load | Loads Remarks
(in.) (in.) -ing (1bs.)
FAN4x851G | * cols. | 5 0.25 1 |15 1G 260 Breakage fail.
8 layers
FAN4x651G |2 cols. | 5 025 | 133 | 15 1G 210 Breakage fail.
6 layers
FAN3x651G |3 cols. | 5 025 | 133 | 20 1G 170 Breakage fail.
6 layers
FAN4x8530G | ¢ cols. | g 0.25 1 15 | 3G 200 Breakage fail.
8 layers
FAN 4x6530G | 4 cols. | g 025 | 133] 15 | 306 | 120 | Breakage fail.
6 layers
FAN 3X6530G | 5 cols. 5 025 | 133 | 20 | 30G 95 Breakage fail.
6 layers
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¥ 4. Summary of Non-instrumented Footing Tests for Model Walls with AM type of Aluminum Strips.

Strip Strip Strip | Spacing(in) | G-level | Ulti.
Test Nos. Config Length | Width Sy S, at load | Loads Remarks
) (in.) (in.) -ing (1bs.)
FAM 4x851G | 2 cols. | 5 025 | 1 |15 | 16 | 415 Slippage fail.
8 layers
FAM4x651G |4 cols. | 5 025 | 133 | 15 1G 348 Slippage fail.
6 layers
FAM4x651G | ° cols. | 5 025 | 133 | 20 1G 320 Slippage fail.
6 layers
FAM 4x86-30G | 4 cols. | ¢ 025 | 1 | 15 | 306G | 940 | Breakage fail.
8 layers
FAM 4x6-6-30G | 4 cols. | ¢ 025 | 133 15 | 306G 700 Breakage fail.
6 layers
FAM 4x6530G | 4 cols. | 5 025 | 133 15 { 30G 720 Breakage fail.
6 layers
FAM 4x64-30G | 2 cols. | 4 025 | 133 ] 15 | 306G | 680 | Breakage fail.
6 layers
FAM3x65-30G | > cols. | & 025 {133 | 20 | 30G 430 Breakage fail.
6 layers
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Fig 3. The response of loads versus vertical
displacements of model footing: Model walls
of FAN 4x8-5-1G, FAN 4X6—-5-1G and
FAN 3x6—5—1G.
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Fig 11. The response of footing loads versus

laterial movements of the fating: Model
walls of FAN 4x6—6—30G.
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