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Stability of terraced ridges using polypropylene geotextile bags

BAI Zhen-feng, L1 Guang-lu, LI Xiang,ZHANG Peng-xin,
LIU Peng,GAO Xia,ZHU Shou-jun

(College of Natural Resources and Environment s Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] To prevent the collapse of terraced ridges in Qinba mountainous area and over-
come the limitation in the popularization of ridges built with rocks or concrete, this study focused on the
stability of ridges built with polypropylene geotextile bags (PP bags) and investigated the effects of ridge
height,slope and rainfall intensity. [Method] PP bags ridges with two slopes, A (slope 65°—70°) and B
(slope 70°—75%), were conducted. Each slope had two treatments with and without connecting buckles.
Effects of three ridge heights,1.0 and 1. 2 and 1. 4 m,were investigated,respectively. Anti-shear strength,
sliding resistance,overturning force resistance and soil press of each treatment were measured before and
after rain. [Result] After heavy rain,shear strength increased as the increase of soil press,in the contrary,
anti-overturning strength and anti-sliding resistance coefficient were decreased. Buckles significantly in-
creased the anti-shear strength. Without buckles, the ridges were more likely to collapse, especially in the

second or third floor with ridge height of 1.2—1. 4 m. With buckles, the collapse tended to happen in the
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third floor with height of 1. 2—1. 4 m. When the slope was 65°—75° and the ridge height was >1. 2 m,slid-

ing was more likely to happen than overturning. [Conclusion] When the ridge height was less than 1. 0 m,

and the slope was 65°—75°,the PP bags ridges were stable while when the slope was 65°—75° and the ridge

height was ==1. 2 m.the ridges were likely to collapse even with buckles.
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Table 1 Mechanic properties of PP polypropylene geotextile bags
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Table 2 The anti-shearing resistance of the terrace ridges with PP polypropylene geotextile bags

BT )5 J&¥ /kPa Shearing strength

. . . - U5y 5 S /kPa
lﬁsr%);i ) éi%{lj:el_]s :tljl—tlelﬁljg/hrf1 Laye)rszmber Anti-shearing W R Al FERTS 0 h FERTJE 30 h
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1 20,58+ 1. 67 117 1.92 1.50
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Noziiﬂdes 12 2 9.8940.56" 7.03 10. 56 8.97
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1 23.831.67 9. 08 13.83 11. 50
1.4 2 10. 3940. 56 8.72 13.25 11.03
oo 3 8. 110, 24~ 7.23 10. 89 8. 86
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3 9.180. 24~ 7.85 11.67 9.50
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Note: * indicates that anti-shearing strength<Ushear strength.
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Table 3 Anti-sliding and anti-overturning stability of terrace ridges with polypropylene geotextile bags

P 54 i 240 Anti-overturning stability coefficient PrigFa € 280 Anti-sliding stability coefficient
B oy
BE/C) - K /m o BRI Oh  BEWJR 30 b o WERTSR O h WG 30 b
Slope Height % T T . . . R W 11 o . .
. Just after 30 hours . Just after 30 hours
Before rain . . Before rain . .
the rain after rain the rain after rain
1.0 9.11 7.72 8.51 3.79 2.31 2.54
65 1.2 4.73 3.07 3.77 2.45 1.16* 1.41
1.4 2.92 1. 90 2.33 1.88 0.89" 1.08*
1.0 8.32 7.05 7.77 3.45 2.10 2.31
70 1.2 4.32 2.81 3.45 2.34 1.06* 1.29"
1.4 2.67 1.74 2.13 1.79 0.82" 0.99"
1.0 7.59 6.41 7.09 3.15 1.92 2.11
75 1.2 3.75 2.44 3.00 2.23 0.97* 1.18~*
1.4 2.28 1. 50 1. 82 1.70 0.75" 0.91*

T R« BB R R P R R <1 3,

Note: * indicates anti-sliding stability coefficient <C1. 3.
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— & —Before rain; —m—Just after the rain; — A —30 hours after rain; —@— Limit coefficient 1. 3
16 . - )
H 3K FE Slope:65° MK Slope:70° H R B Slope:75
14f . :
gz
-2 12k L L
Ko
1.0} I I
0.8 1 1 1 1 1 1 1 1 1 1 1 L Il 1 1 1 1 1 1 1 1 1 1 L L L ]
0.5 2.5 4.5 6.5 8.5 0.5 2.5 4.5 6.5 8.5 0.5 2.5 4.5 6.5 8.5

Pl B E R
Anti-overturning stability coefficient
& 5 PP 4448 M SR PT A0 A R 2 5B TR s R 1 8 Ak R A
— @ FERTH; —m— BRSO hs— A—FEW/S 30 h; - @ AR ARL 1.5
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