Table S1. Calculation methods of the deformation of RSRW under static loading.

Methods Fundamental Formula Annotation Assumption
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by 15%

Ay: deformation of
retaining wall;
Prp: maximum tensile
force of reinforcement at Z
A = (lj (i}(H 7z, )[tan(45°—£) N tan(90°—¢dv)} from top; .Kreinfs Geogrid ' L/H>0.7; parlleI
2 stiffness; stiffness not considered
@: internal friction angle
of soil; Pys: effective
internal friction angle of
the soil in direct shear test;
Ky : lateral earth pressure
coefficient;
Ys: soil bulk density;
Sy vertical spacing of L/H >0.7; based on the

Wu [12]

Az ( 1 j K, (7.Z,+q)S, —,bS tand(1+tanStanB) (H-Z ){ tan ( 450 reinforcement; modular retaining wall,
-2 Keins ' Yp: module brick bulk considering panel
density; stiffness

b: panel width;
§: friction angle between
module bricks;




B: friction angle between
the brick and soil

Dy: horizontal
deformation of reinforced
earth retaining wall
abutment;

Volume strain 0;
D,: vertical settlement of

simultaneous
foundation; ¥ : horizontal deformation and strain

strain; of reinforcement and

bauor: Width of the load soil; horizontal strain

along the top of the wall less than 1%
(including setback);

g, vertical strain on the
top of the retaining wall

1

€act: Strain of rebar in
active area;
F: tension in geosynthetic;
E: elastic modulus of
reinforcement;

Frictional soil; potential
rupture surface is
wedge surface; only

. free zone causes
U, horizontal

displacement of bar active
area

H: the height of retaining
wall;

L: length of geosynthetic;
AH: vertical spacing of
reinforcement:

! B: width of geosynthetic;
E: elastic modulus of
reinforcement;
y: soil bulk density;
@: internal friction angle Frictional soil: potential
of soil; rupture surface is a
P:loading; L: length of the wedge surface; there is
rebar in the anchorage an external load

displacement

Frictional soil; potential
rupture surface is
wedge surface; no

external load

zone;
G: contact surface stiffness
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K,: average of the active
earth pressure coefficient
and static earth pressure
coefficient;
y: soil bulk density;
t: geogrid thickness ratio;
E,: elastic modulus of

Deformation form of
the retaining wall; the
earth pressure behind
the wall is a triangular

geogrid; distributed load;
V,: Poisson’s ratio of horizontal isotropic
geogrid; elastomer for a

reinforced earth

s . elastic modulus of the retaining wall

filling soil;
G: shear modulus of the
equivalent elastomer;




V,: Poisson’s ratio of the
fill;
m: geogrid thickness

H: Height of the retaining
wall;
h: vertical spacing of
reinforcement;

y=2.5416H +18.8848h — 0.3609E - 2.3728L  E. alastic modulus of

-0.3026C,-0.4832¢, +0.0574C, +0.0847 ¢, reinforcement;
. . . The relationship
. (Two dimensions) L: length of geosynthetic;
He Wei . . between the parameters
14 C;: stiffened filler d horizontal
(41— 2 4614H +16.7550h — 0.2935E — 2.3242L cohesion: ~ and horizonta
. . displacement is linear
-0.2909C, - 0.4483¢p, +0.0724C, + 0.0937¢, ¢;:internal friction angle
(Three dimensions) of reinforced filler;
@,: internal friction angle
of the rear filler
C,: viscosity of the rear
filler;
Table S2. Reinforced soil retaining wall parameters of 10 case histories.
Case Measured
Numb M | (m) ea(%) Ty(kN/ ¢(degre ys(kN/m Sy (m Reinforceme Maximum L.ateral Reference
or ) m) e) 3) ) nt Type Deformations
(mm)
1 60 43 18 - 10 201 0610 Dxial 1956(P=0) 914 L stetal, (1993)
geogrid (P=35kPa)
Uniaxial 7 (P=115kPa), 6 (P Abu-Hejleh, etal,,
2 4. -12 0. 157. 4 22.1 4
> 8 03 573 0 0 geogrid =150 kPa) (2002) (Section 200)
Uniaxial 9 (P=115kPa), 13  Abu-Hejleh, et al,,
3 59 812 03 1573 40 221 04 geogrid (P =150 kPa) (2002) (Section 400)
Uniaxial Abu-Hejleh, et al.,
4 9 -12 0. 157. 4 22.1 4 10 (P =115 kP
> 8 03 573 0 0 geogrid 0( 5 kPa) (2002) (Section 800)
Biaxial 52 (P?; 2)1') 9)'3 (P= Hatami. K. and
5 36 25 1 204 40 167 06 Leaa Vr Bathurst (2005) Wall
geogrid 13.5 (P =50 kPa), No.1
31.4 (P =70 kPa) '
79(P=0),12.0 P= Hatami. K. and
Biaxial 30 kPa), Bathurst (2005) and
. 2. 1 10.2 4 16.7 .
6 36 > 0 0 6 06 geogrid 35.0 (P=50kPa), Bathurst (2009) Wall
58.4 (P = 70 kPa) No.2
o Hatami. K. and
Biaxial
7 36 25 1 204 40 167 09 , 6.0 (P =0) Bathurst (2005) Wall
geogrid
No.3
Hatami. K. and
. 10.5 (P = 30 kPa),
8 36 25 1 73 40 167 06  COBHd g5 p_5okpay, Dathurst(2006) and
(PET) Bathurst (2009) Wall
29.6 (P = 70 kPa)
No.5
Biaxial
9 20 10 12 700 54 159 0194 woven 4.8(P =200 kPa) Jennifer E. Nicks

polypropylen 9.0(P =400 kPa) (2016) 8-70-8-B
e geotextiles



Biaxial 2.7(P =100 kPa); Xiaoetal., (2013) D/H

1 54 0378 0. 12.4 a1 17.52 1
0 054 0378 0.8 36 > 0.135 geogrid 5.94(P = 200 kPa) =0.3

1 H = GRS wall height, L = reinforcement length, &4 = maximum reinforcement strain, Ty = ultimate tensile
strength of reinforcement, ¢ = friction angle of soil, ys = unit weight of soil, Sv = vertical spacing of
reinforcement, P = surcharge load.

Table S3. Measured and predicted maximum lateral deformations of GRS walls.

Predicted
Case Measured Surcharge GeoServi redicted(mm)
Number (mm) load (kPa) FHWA (F) eo( é) “ CTI(C) Wu@® Wu(@ Adams(A) Wang (W)
19.56 0 79
1 7 4 - - - -
91.44 35 1188 38 86
7 115 -
2 1 2 19. - 147 -
. 150 - 8 9 95
9 115 -
3 18 12 19.5 285 -
13 150 -
4 10 115 - 18 12 19.5 - 285 -
52 0 488 -
93 30 69.2 15
12. 24. 104 ——>—— 514 122.7
> 13.5 50 87.3 > > 0 28 >
314 70 1102 41
79 0 488 -
12.0 30 69.2 29
6 0 = . 125 245 10.4 v 514 122.8
58.4 70 1102 83
7 6.0 0 488 12.5 245 104 - 514 1227
105 30 69.2 46
8 203 50 87.3 12.5 245 11.6 8.7 514 1229
296 70 1102 12.8
48 200 409.4
? 9.0 400 4209 4 6 6.3
27 100 2333
10 oo 200 oY 15 29 58 - - -

Notes: Wu (1) = the equation can be used for walls with flexible facing because the rigidity of the wall is not
considered; Wu (2) = the equation considers the rigidity of the wall facing.

Table S4. Introduction of the yield acceleration.

Method
of Computing Formula Annotation
Calculation
k,: threshold acceleration
@: internal friction angle of the backfill soil
C.C. Huang k, =0.9797 tan ¢ - 0.1629% + 0.2012% +0.1288—0.4176-+--d = 0.3m B, yidth of the wall
[34] B, L H: height of the wall
k. =0.896tan ¢ + 0.07417 + 0.188E +0.185745-0.4302------ d=0.6m L: reinforcement length
B: inclination of the wall
d: reinforcement spacing
sin Qsin
E Ausilio k= KW—Q’é - an(@-¢) ky: threshold acceleration;
[30] oyl Bl-K tan ftan @ — tan 20— 1 + \/K(tanz o+ 1)(1+tan fanp)’ | Q: angle betwe.en the fracture surface and
horizontal surface;

K tan? ftan? g —tan® @ —1




Dj: reinforcement spacing;y: unit weight of
soil;
@: internal friction angle of the backfill soil
K: tension strength value of the
reinforcement,

t; .
K=—- tj:reinforcement load;
Yh]'Dj

h;: distance between the J-layer
reinforcement and wall top

k,: vertical acceleration coefficient;
8, friction coefficient of the reinforced soil

(1-k,)tand, —O.S%QKH section;
Muni [16] ke = 33, 7 s Sy: vertical reinforcement spacing;
(= §TZ) L: reinforcement length;

e filling weight of the retaining wall panel;

K,: coefficient of the active earth pressure
Fgyn: dynamic safety factor; H: Height of the

retaining wall;
k,: vertical acceleration coefficient;
ky: horizontal acceleration coefficient;
Sy: module area;

AK gyn: dynamic soil pressure increment;

Cai [15] Fyp = 2ay + Wy (4 ky)tan 4,) — — ay: minimum shear strength of the interface
[0-8AK 4y, c08(8 =) + (K = 0.6AK gy, ) c0s(8 =y} = =) + ki 8: interface friction angle
y: angle between the wall back and vertical
direction;
W,,: panel weight;

Ay friction coefficient between the modules;

K,: static earth pressure coefficient of the

calculated Coulomb earth pressure
Table S5. Calculation method of the horizontal displacement for the retaining wall under
earthquake action.
Methods Fundamental Formula Annotation Hypothesis
Richard sand Elms 2 PR
upper bound d =0.087 X - (k_CJ Vn: horizontal peak
g
method [31] " " velocity;

Whitman and Liao Jo37 Y, b (_ 9 4 ke ] k. horizontal peak The landslide is rigid plastic.
average licit [32] k,g k., acceleration The peak acceleration and
Cai and Bathrust V? i RS coefficient; peak velocity are reference

average upper d=35k”’ exp(—6.91kcJ(k”j ko, . _ factors

bound method [15] n& n m ¢: horizontal yield
Newmark upper 4 _ o , v, exp ( _s.g7 ke J ( k, Jm as;i;ﬁ:r?tn

bound method [33] k,g k, k,




