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A Study on the Deformation Behavior of the
Segmental Grid Retaining Wall Using Scaled Model Tests

Woo-Seok Bae, Young-cheul Kwon and Jong-Woo Kim

Abstract Most large cut slopes of open pit mines, roadways, and railways are steeply inclined and composed with
rocks that do not contain soils. However, these rock slopes suffer both weathering and fragmentation. In the case
of steep slopes, falling rock and collapse of a slope may often occur due to surface erosion. Cast-in place concrete
and rubble work are the most widely used earth structure-based pressure supports that act as restraints against the
collapse of the rock slope. In order to overcome the shortcomings of conventional retaining walls, a segmental
grid retaining wall is being used with connects precasted segments to construct the wall. In this study, laboratory
model test was conducted to estimate deformation behavior of segmental grid retaining wall with configuration of
rear strecher, height and inclination of the wall. In order to examine the behavior characteristics of a segmental
grid retaining wall, this research analyzes the aspects of spacial displacement through relative displacement according
to change in the inclination of the wall. Also, the walls behavior according to the formation and status of the
rear stretcher which serves the role of transferring the load from the header and the stretcher which make up the
wall, the displacement of backfill materials in the wall, and the location of the maximum load were surveyed and
the characteristics of displacement in the segmental grid retaining wall were observed. The test results of the
segmental grid retaining wall showed that there was a sudden increase in failure load according to the decrease
in the wall's height and the size of the strain was greatly decreased. Furthermore, it revealed that with identical
inclination and height, the structure of the rear stretcher did not greatly affect the starting point or size of maximum
horizontal displacement, but rather had a stronger effect on the inclination of the wall.

Key words Segmental grid retaining wall, Rear strecher, Wall inclination, Maximmumm horizontal strain
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Fig. 1. Schematic diagram of segmental grid retaining wall
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Fig. 2. A schematic diagram of testing apparatus
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Table 1. Physical properties of backfill material

Physical Properties Quantity
Specific gravity 2.67
Coefficient of uniformity 3.65
Coefficient of curvature 1.64
Maximum dry unit weight t/m®) 1.70
Minimum dry unit weight (tt/m®) 135
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Fig. 3. Grain size distribution of backfill soil
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Table 2. Details for model tests
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Fig. 5. Surcharge-deflection curve of Case 'A’
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Fig. 8. Surcharge-deflection curve of Case 'G'

24 24 SHe] WRATe) VY BYUY A7

Ho]x1 gle] 50 cme] o] ula 21z} 197uhek 2.5
o setE AFE YERiT ek

Y. A7 £8900¢0 399 AF

Fig. 11~12¢} o] X} 5220 rear strecher7}
M8 AL wIFEEL 3.9 tim’, rear strecher’} $le
72 32 thm’ & strecher?] AA ol w2t oF 18% F=9]
g Yeho] 76° AAR ol HF strecher?]
o] TS ABEA 9J2S & 4= Slck E3 HATL 7
AR oo vig) o @ sEAlolA mjof =Est
olom Bilo] o277k WRFo| F7Iske BF
Holi 9ich

Fig. 13~14%= rear strecher®] Jejofl w2 35-#9
T2 rear strecher7} AR ¥l ol 3.5 thm', rear

to

Deflection(% of wall height)

0 2.5 5 7.5 10 12.5 15
T ‘ T ‘ T 1
00| 8 6

5143
e d

Surcharge(tf/im?)
g

Rear strecher (O) |

Inclination 1:4
H=40cm
| i 1 L
00
20 40 60
Deflection{cm)

Fig. 9. Surcharge-deflection curve of Case T

Deflection(% of wall height)

0 1.66 3.33 5 6.66 8.33 10
T i T T

20 , [

—~

€ 20 6 513 i
£ e 2

g < 17.5tim

@

9 -
[

£

goo

FE

Rear strecher (O)
Inclination 1:4 B
H=30cm

e i | L
0.0 10 20 30

Deflection(cm)

Fig. 10. Surcharge-deflection curve of Case 'J'
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strecher7} Az A] 891 A< 3.3 thm’Q] Ao Vehd
oo, rear strecher”} AX|H 7o) vlale] 2k} oF 10%
2} 15%2) Z4E JJehl o] rear strecher?] 2| ojEe}
AAFH7L S AIstE S AL S
& 4 gk

9. A7} 12459 3¢9 AT

Fig. 15+ rear strecher’} AX|=lo] &= AAF 45° &
wof st AgATE 11.5t0m’e] H3)31Ee Holn
o] 76°9} 2o tis] Zbzt 1.6ue} 3.9u)2) =}
Hols F7F S Ve Qloh

Deflection(% of wall height)
6.0
1097865 431
o 40+
E
&
a
P
o
S 20!
1™
S
»n Rear strecher (0)
Inclination 90°
H=50cm
0' L 1 n 1 1 1 1
Oo0 20 40 6.0 8.0
Deflection{cm)

Fig. 13. Surcharge-deflection curve of Case 'F’

Deflection(% of wall height)

80 9876543+
0B &

o
o

Surcharge(tfim?)
E

n
(=]

Rear strecher (O)

Inclination 90°
H=50cm
00 . ) . .
20 4.0 6.0 80 100
Deflection(cm)

Fig. 14. Surcharge-deflection curve of Case 'H'
32 HHo| Hel HE

7t $¥9] AXWse] wWE WUy 54

Fig. 16 rear strecher”} A2|Elo] & wf HAPHS}
of T SIAB-HEHS BAZ SHe) 71871t B
52 A $FEAE 47 38R0l 3.9%, 3.2%,
26%z2 A4S Q= ASE Ueton], ww A 2
i4muole] AR E 242} 0.72 H, 0.68 H, 0.58 H
2 7 e Aoz vehgth 7|4, VHE o
WE gAE Sue] ol AT Fe VBT

. g¥e} ool e W9l 54
Fig. 172 #R|9] Foldslo] w2 9XE-us)
AR shafskE A Hrhegage) X 399



356 24 Az 3o AYATo) BE ZIHYH AT

o7} 22} 50 cm, 40 cm, 30 cm¥ 73, 0.68 H, 0.62 H,
0.60 HZ 73S o = 9lrk E3), S8kol7} Z42) 50
cm, 40 cm, 30 cm¥ 3 | SEHAE kol
3.2%, 3.0%, 2.8% W= 7Hhsle] 28] Eo|x o
O} ARG v)ASHAY, whelE A FdiesgH el
I 9o FEE S Ak

o). wid strechere] PAbo) WE w9 AF

Fig. 18~19& A9} WAjo] W] P& vheh)
= ALE A 76°%0 7 WA o)A 1.7~3.2
cm, 3jolA] 0.3~1.5 cm®] WS UER|TL Lo, rear
strecher’} gli= 7% B4 40X 3.2 cmE FTHi9)

Deflection(% of wall height)

Surcharge(tf/im?)
®

40
Rear strecher (O)
/ Inclination 1:2
H=50cm

. l 1

1.0 20 3.0
Deflection(cm)

Fig. 15. Surcharge-deflection curve of Case 'K’

Deflection(% of wall height)

Q 1 2 3 4 5 6
1.0 T | T T T
: 1:4 Vegtical
Strecher 1

0.8

. {2H

Strecher 3

06

h/H

Strecher 5

04 [ Strecher 6
02 [ H=50cm —
Rear strecher (O) ]

Strecher 9
S{echer 10l

L
0.0 1.0 20 3.0
Deflection (cm)

Fig. 16. Normalized height with inclination

£ vEhirt 889 At 23 Aeolle ARAR
oA 1.5~3 cm, 3= 0.5~1.2 cm&] BIIE Ko
38 AR Fo] 7FY & HYE Hol1 SHEE ZeE
o= AR Hol|F Qo rear strecher?} 3t &
Hl B9t ARl 3 emE 7P £ WS VERth
ojelgro] gHA o] WS -t E vlwshE A
AL 76°9] ZA0NA] A 3He] WA= 33.3~51.6%,
20l 2704 46.7~67.0%% AR 31 24
Al Folof E AR WP & AL 5 Yok

uEhx] 24| A3} g9 mlal= 7] HAIRKE g
3] AR 7L FAsHE TddAlY] AsE Hol
A} ¢kow, Fig. 18~199f vEhdule}l 7o) 0.58~0.75 H
9] oA ) SHAHAE Vel BT 53
o] MAFS vehliar gick E3F o|Rt 7H3R: strecher
o] Fejjof] TAGle] FARE WY FEiE Holi 9S&
g}l & 4 sk

Deflection(% of wall height)
4 5

0 1 2 3 6
1.0 t r T ' I
= H=50cm
H=30c H=40cm Strecher 1 ]
- -
0.8
| 0.68H ]
Strecher 3
- 0.60 -
0.6
:E r Strecher 5 b
£
04 | Strecher 6 -
- B
02 | Inclination 1:4 —
" Rear strecher (O)
- Strecher 8 B
St
i recl’]er 10 ; )
0.0
0.0 1.0 20 30
Deflection (cm)
Fig. 17. Normalized height with height
Deflection(cm)
0.00 1.00 2,00 3.00 4,00
050 150 250 3.50
o0 —p— ——————
! i | | | | | | |
! | i | | i | |
| | | ! | | |
1000 - e — o ‘ -
| |
! )
€ 200+ --—-—-1l__.mp e ' e L
O | !
E | i
T |
@ |
[=] 000 +— — — L — — - A e
3 :
=2 |
40.00 =~ — ‘L ’’’’ 1:4 Slope
i 1:4 No-strecher
1:4 Altenative

1:4 Crossing strecher

Fig. 18. Deflection with the wall height (76°)



Bdal Xehert 357

33 A8 =70l mE MUK Hiw

AlE zAd ule} wkAslEe vws|E Ax} Table 3
I} Fig. 200014 Roli= uie} Zo] WA 3} 76°011
rear strecher7} QI -Lol4 Bpalslzo] 7 thm’E 7}
& A vebgen, #HAZE 42201 rear strecher7}
= AL 32 ' 2 THElEL S| AA) 76°
QA A7t 42 7ol His| oF 34~44%, rear strecher
7} = 797 rear strecher?} G 739 Erth 18~33%
A vebdE & 4 3L rear strecher2] Fejof] wat
AMe gaslze] Zol7t 6~7%2 okt Aos et
Wk

TS =P i ES] F9ol= Table. 33} Fig.
219] Hol& uie} Zro] FARL 29l - 3.946.4%
£ Ho|x glom, $ujo] FAR Aol 26-3.9%E
Rol Ao® VERIT rear strecher?] Hejjof mE A
B2 AA Aozt glort FAtel utet PEE UL Q)

Deflection{cm)

20,00 —

Wall Depth(cm)

Varlous Parameter

Vertical siope

Vertical No Strecher
Vortical Atternative

5000

Vertical Croasing strecher

Fig. 19. Deflection with the wall height (90°)

Table 3. Results of the mode! tests

Test Failure | Max. deflection | Max. horizontal
series load position strain (%)

A 7 0.68 H 32

B 3.9 072 H 39

C 6.2 H 3.9

D 3.2 H 6.4

E 54 0.66 H 3.5

F 35 075 H 5.1

G 5.0 065 H 3.6

H 33 073 H 4.8

I 13.8 0.62 H 3.0

J 17.5 0.60 H 2.8

K 11.5 0.58 H 2.6

9g o 4 9ck »

wepd x4 Azt g shale S99 gol7k 7
a3t wet shHlsigol BH) F7Iskn ApHEE
o) F7\7} A ZH4sp Biek ERE SUTE AARE ROl

Failure load (m®)

{estseries

Fig. 20. Variation of failure load with test series
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