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Abstract: Weathering-resistant large-volume soilbags are widely used in disaster prevention and miti-
gation engineering. However, their performance requirements and engineering application standards
remain unclear. By summarizing domestic and international engineering practices, multiple fundamen-
tal performance requirement indicators for this construction method were presented. It was found that
the key controlling indicator for large-volume soilbag performance was the compressive property of the
lower soilbags under the self-weight of upper bags. Compression tests at equal strain were conducted

on soilbags filled with soil of three different compaction levels to explore their compressive perfor-
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mance. Furthermore, based on the incremental generalized Hooke's law and considering the lateral
nonlinear deformation of soilbags, a theoretical formula for the ultimate compressive strength of large-
volume soilbags and a dilatancy equation for the soil inside the bags were derived. These equations
could be used to calculate the failure load and settlement of the soilbags. The results showed that: (1)
the controlling factor for the failure of large-volume soilbags was the tensile strength of the reinforce-
ment materials in the mid-section of the bags. (2) Comparison between compression test results and
theoretical values demonstrated that the theoretical formula for ultimate compressive strength was basi-
cally consistent with the experimental results, and these findings could serve as a reference for practi-
cal engineering. (3) A bulging degree coefficient m for soilbags was proposed, which could reflect the
degree of lateral bulging of the soilbags and provide guidance for determining engineering indicators of

lateral bulging of large-volume soilbags. (4) The soil after soilbag reinforcement exhibited more pro-

nounced dilatancy and increased shear strength.

Keywords: soilbag; weathering resistance; axial strain; plastic volumetric strain; dilatancy
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Fig.4 Schematic diagram of deformation of soilbag under

compression
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Fig.6 Plan and section views of large-volume soilbag retain-

ing wall"”

PR A B+ T A4S 4 SR 1 B R Y
T WL 4, b NI AR e R e REF WIS
BB, AW HZ 2 RABOT R kL
PAT PS80 B RLE AR . A SR T far 2K
ZEM) HE AR R KR
P,
P,
K, P+ TAS BRI BR 4T R 58 2 (kPa) s P, oK
- T A% A S B A 32 (1 il 1) fif 48 (kPa) o
WE7FoR, £ TR T AR, L 585
ARAL, T v 0 i T8 R 2 3 43 4 Dy S B 1SR Y 42 T

F.= (1)

x4 ZEwmg"
Table 4 Safety standards"”

HiH X LR
YR AE K RS H A
W EAEH R ARTE DR R LA RH
ottt wWRERIFERD R AR E F=15
ST SRS
gDl
F=1.2
HMER MR R AR E L BUMTE RO BE
ot REIIWHE. e<B/3
R AR
F>=2
E VNI O 8 R NP o N N -2 7 R 8 o
FoctE  ARiEsh F>1.05

¥ ¥y

/, 7;4’1 e
'
/17 Py 7
I
s

3 r // /
; A /,
3 / /'/“w L
B 7 PR AR R4 55 50 i

Fig.7 Section view of weathering-resistant large-volume re-

taining wall

P BRI R A X AR R )6 T oK SE T ), BLAE
T TASEM S s B =2 — b, o F 3+
JEJ1A B E AKX

o Wsin(w — ¢) @)

cos(w—¢—a—17)

K, PRHEISN T EIE T (KN/m) ;R A\ HIE T
AR 1 AR AR T Wk ik A K b
AT 2 1 BT 5 o S AR IR EE R A s o MR SR
SR E MMM ;0 HIEBIS KT m kM0
RETHPERES . WIERSEH K 7 R 5%
WL M A o, P HREH M EL LA NS, ML,
ALK RN

2 mUEHERE

T WFEE RARER + T 48 K 45 B i — i ik IR
3 HES 2k A BRI T R s Rl R [R) 4% 5K
B XA £ TAERITE T Z A, X £ T4
A7 55 0 AR 23 56, 38 58 A5 B 0 fo7 2% 92 P (E T R
WHES A AL
2.1 KEBHFIHRSH

B PR Ol 8.64 kKN/m, £k S eI E N
52.05 kN/m., #f B B0 A7 56 38 56 45 5 40 | 8

N o IR B BB D A% AR A L3R 5, g 4 AR
XS WL 6. T AP A T S A R

—

F=T SR = T - = I

BEAE / (KN-m )

0 2 4 6 8 10 12 14 16
LR
K8 IR BRI

Fig.8 Tensile test of polyester material



x5 REMIEMSH

Table 5 Parameters of test sandy soil
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Fig.12 Load and axial strain of soilbags
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