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Dynamic Centrifuge Tests on Reinforced Earth Wall with Segmental Wall Panels
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Synopsis

In the current design method of reinforced earth wall, the mechanical role of the wall
structure is considered as a simple rigid structure although the wall structure is
constructed by plenty of segmental precast concrete panels. This is mainly because the
flexible deformation of the reinforced earth wall due to earthquake has not been clearly
explained. This consideration, in reality, is likely to spoil the safety of the external
stability which inspects sliding and overturning of the reinforced earth wall. Therefore,
this study conducted the dynamic centrifuge tests on the reinforced earth wall with
modeling segmental wall structure. This model wall has no shear resistance and bending
resistance although each wall panel itself is enough rigid to suffer no deformation due to
the earth pressure. As results, even if there is no shear resistance and bending resistance
in the wall structure, the wall and the backfill behave integrally except for the wall panel
located at the top of the wall, which induced the sufficient stability of the reinforced
earth wall.
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Fig. 1 Schematic drawing of design concept in
reinforced earth wall (Public Works Research
Center, 2014a).
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Fig. 2 Mechanical effects due to wall structure
(Tatsuoka, 2005).
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Fig. 3 Schematic drawing of facing and strip in
reinforced earth wall (Public Works Research
Center, 2014a).
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Fig. 4 External stability in reinforced earth wall
(Public Works Research Center, 2014a).
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Fig. 5 Schematic drawing of experimental model.
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Fig. 6 Schematic drawing of wall model.

Photo 2 A wall model has dry Toyoura sand
coating on its backside.

Table 1 Comparison of properties of wall structure
between real structure and model

Object model
Young’s modulus: E [kN/m?] 2.40X 107 7.03 X107
Height: H [m] 1.50 8.25
Width: b [m] 1.50 2.80
Thickness: d [m] 0.18 0.06
Cross-sectional area: 4 [m?] 2.25 23.1
Moment of area: / [m*] 7.29 X 10 5.04x10°
Axial stiffness: £4 [kN] 5.40 X 107 1.62X10°
Bending stiffness: £/ [kN-m?] 1.75X10* 3.54%X10°
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Fig. 7 Results of direct shear test: (a)
load-displacement curve and (b) relation between
maximum shear stress and normal stress.
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Table 2 Comparison of properties of reinforcement
between real structure and model

Object model
Young’s modulus: E [kN/m?] 4.00X10° 2.05%108
Width: b [m] 0.060 0.12
Thickness: d [m] 4.00X1073 1.00X 10
Moment of area: I [m*] 3.20X101° 1.00X108
Bending stiffness: £/ [kN*m?] 6.40x 10 2.0
Reinforcement density [mm/m?] 1.07X10? 1.07 X 10%

B3NS, 7o, B FEB2BH, 4B H, 6B H,
8B H, 10E: H OfHBMICOT B — U &M LT
5. MR OB EIIILTEOT 7V E A,
AV bFy FTHED T

ARFEFIZIBWTIE, EBHERAN O iRk o 735
B EMAT 27201, EEER I VMDA, Bl
PN E BT DM 2R T HLERD D.
% ZC, Sawamuraetal. (2019) OFH & RIS, =
BFEERNIEA T VAT A — (4=045mm) & L,
EHEBENIZ AT > L AR & 72 5 T L%
Tofz. ATV LVATUAY—%HWDEZ LT, B
B AR ST 2 2L, FoEPraEkicR
NERET HHEE L TND.

2.5 EBRIF—XBKLUVEEIIER

Fig. 812, FBr/7— A (Case-1, Case-2) DOAFEHEX %
AT KPR E LR E R L T D

Case-l I —AREBEH CHOIARr — A THD. Zh
X, MRt (T T R) BETIEORE - L~
= a7V (2014a) 2B 2 ERMEREICAIL T, Hi5E
DA MY » 7Bk REFEFe = 1.2% VTG
Lier—RATH 5.

Case-21%, it LI N 2Rzt ST
o EMEIRANOMIEM O ELHRET H L E B
E Ll —AThHD. &t OB TR
BT DT, Rt EOTEEBRNICIZESD
HEABEL, BEEIABRELRNLIICAT L
AU A ¥ — (¢=045mm) % H\T, BEHE L MR
BRI T2 —ATH D, EHEBRICIIRHEY
AR 3 HER ST\ D728, Case-1 &[RRI,
E EOMERFO A N v FBIRITEERFe = 1.2
B LTG4:tb e 70 D

=228 T2, FHHEBIZUTOEY THD.

BETH 30 & OVHIEE 0D i 20 ek i
BE I D K EZENL

BEMIZ AR 2K L
WA IZ R AT BT H

Y S

— 342 —



D> Laser displacement meter @ Accelerometer

I Earthpressure gauge

= Strain gauge

Active zone in design
() P

(b) % 3.0 H

Dimension m in prototype scale

Fig. 8 Measurement instrumentation: (a) Case-1
and (b) Case-2.
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Fig. 9 Definition of positive direction of wall
displacement and acceleration.
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Fig. 10 Input wave: sin wave with 2 Hz, twenty
cycles, and magnitude of 5.0 m/s? input in Step 5.
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Fig. 14 Wall displacement, axial force of
reinforcement and earth pressure acting on wall in
Case-1 at Step 5.
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