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Mechanical Characterization of Double-Wrapped Reinforced Soil
Protective Barrier Under Impact Loads

WANG He, WANG Yan, YIN Baoyin, ZHANG Yu, SONG Shuai
(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China)

Abstract: Aiming at the risk of slippage along the reinforced soil action surface under blast impact
loading of traditional wrapped reinforced soil protective barriers, a double-wrapped reinforced soil pro-
tective barrier is proposed. The mechanical properties of the reinforced soil protective barriers under
blast impact loading were investigated. Numerical simulations were conducted for double-wrapped rein-
forced soil protective barriers against blast impact loads using finite element software. Moreover, under
the action of different magnitudes of blast impact loads, comparative analyses were performed on the
earth pressure and deformation evolution laws of protective barriers with different reinforcement forms.
The results show that double-wrapped reinforced soil protective barriers provide greater load cushioning
than traditional wrapped reinforced soil protective barriers. Compared with traditional wrapped rein-
forced soil protective barriers, the maximum horizontal earth pressure on the blast-facing surface and
back-blast surface of double-wrapped reinforced soil protective barriers is reduced by 12.2% and
7.5% , respectively. For both the blast-facing and back-blast surfaces of the protective barrier, the hori-
zontal earth pressure first increases and then decreases along the wall height, reaching the maximum at
the same height as the explosion source. Compared with traditional wrapped reinforced soil protective
barriers, the maximum horizontal displacement of the blast-facing surface and back-blast surface of

double-wrapped reinforced soil protective barriers is reduced by 6.4% and 0. 8%, respectively. Under
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blast impact loading, the horizontal displacement of the blast-facing and back-blast surfaces of rein-

forced soil protective barriers first increases and then decreases along the wall height, with the maximum

displacement occurring at the same height as the explosion source, and the back-blast surface is less

disturbed. As the vertical spacing of geogrids increases, the horizontal displacement of the protective

barrier gradually increases.

Key words: protective barrier; reinforced soil; blast load ; numerical simulation; mechanical property
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Fig. 1 Cross-sections of conventional and double-wrapped reinforced soil barriers
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Fig.2 Geogrid arrangement form
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Fig. 3 Reinforced soil barrier dimensions and monitoring instrumentation layout



4 oAb TR R ¥ % (A R OB R 2026 4F
RPN A0 A B 4 B B 0 AR T S R OK O £ R TR
p_ 0084 0.27 0.67 (0 11.33 kPa, 15 #8155 KKF-+ 128 2. 15 kPa, N

Z Ve VA IMFETET Y 18. 9% 5 X2 A2 2% X 777 + B 37 B i 3

P (2) BRI KK 010 10. 71 kPa, 75 48 T 5 KK

JW SR 1,49 kPa, R R 13. 9%, W] WL

A P—pili i B R T, MPa; Z— L 5 43 1 #E
B9, m/ ke’ s R VB 04 T (OB Y,y W
fiti 3 FH 2K AE 24 ( Trinitrotoluene , TNT) it &, kg,

IR L4 R 2 Je A5 2 B 2/ 2,38 kN,
HY A 50 ke, Y FV& N 0.3 m, ANEK
i R B SRRSO B TR A

2 WHIWEERSH

4 Sy i ety i 280 T 2 e A0 2 UL
JEALZE B 5 B 25 J2 7K T 7 Bl 1] ) 2% £k
T,

MIEL 4 HRT L Y 32 o faf 22 ), P
375 A% T2 K g B e ] 5 R/ —F
TE RS TE AL B ALY i RAE, E 55
—=— VTI-1
—— VT2-1

10 - —+— VT3-1
v— VT4-1

KA B J1/kPa
(o))

4k
2k
0F
0.0 0.2 0.4 0.6 0.8 1.0
i 16 /s
(a) WA (e 4R
2r —=— VTI-1
10 |
£ 8
R |l
D) 6
_H
B 4t
.}5
o3 B
0k
o.lo 0.'2 0.14 0?6 0.18 1f0
i} 18] /s
(c) W H UERER)

ISR R =% & L SLUE R T A
3 BEHEMAR

3.1 HHEERBERMBSEH
AR AR BT ABAQUS Al + T
M A B b5 B MRS CHR AR R AT TR
SFREY (GB 50161—2022) 1) (B R KEY & T
PR A HRME) (GB 50089—2018) ' 4 37 Jil i
B 5 AR A U R 4 m, 3R 8 m, B
PR 6 m, TS 4.4 m, + TASMR &, - T
MRS E R 0.3 m B FR N 1 : 0.2, 5&
BRI 5 prR . EARSR I SER-FEAR AR 7Y | LA
KBHIUE IR 1 7R, TS B R P 28 i A
I HAPL I 425 kN/m, AR M 0.2, + T

2571 —— VTI3
& —e— VT2-3

20t /A ——VT3-3
- / —v— VT4-3
2
<15}
R
H
+1.0}
%

0.5

0.0}

00 02 04 06 08 10
i [a]/s
(b) BHRIE (F2 4 2E=0)
1.6 —=—VT1-3

0.‘0 0.12 0.‘4 OA‘6 0.18 lA(l)
B [ /s
(d) T E (WERER)
&l 4 oz 502 0N 7 1 B 5 5k Bk 4 Fe ) Rl ] 1 AR £k

Fig. 4 Horizontal stresses over time for conventional wrapped reinforced soil protective barrier and

double-wrapped reinforced soil protective barrier
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Fig. 7 Distribution of horizontal earth pressures along the wall height for reinforced soil protective barriers
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