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Effects of soil moisture content and root depth on anti-overturning

performance of Ginkgo biloba seedings
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Ministry of Education, Chongqing University, Chongqing 400045, P. R. China)

Abstract; China is one of the countries most seriously affected by the tropical typhoon disasters. Root pull-
out and toppling damage caused by severe storms and rains occur frequently. Secondary disasters such as
traffic disruption, vehicle damage and casualties are increasing. In order to investigate the effect of soil
physical properties on the anti-overturning performance of trees, the pulling test of Ginkgo biloba seedlings
under constant lateral loading rate was carried out through a self-designed lateral root loading test system to
simulate the dumping process of roots under external load. Five sets of gradient water content and four

buried depths were set to analyze the influence of soil moisture content and the root depth on the pull-out
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resistance during the pull-out process. The research indicates that in silty sand, the change of the anti-

overturning force in the root displacement-drawing force curve can be summarized as three stages: gentle

rise, steep rise and slowly rising to reach the peak. The anti-overturning force with the increase of moisture

content showed the first rise. The overall trend of the post-fall is the same as the overall trend of the

change of soil cohesion. When the moisture content approximates the saturated moisture content, the

maximum anti-overturning force is significantly reduced. When the moisture content is constant, the

maximum anti-overturning force of the root system increases linearly with the depth of the root system in

the buried depth range set by the test.

Keywords: moisture content; root system; anti-overturning force; burial depth; model tests
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Fig. 1 Schematic diagram of pulling test machine
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Fig.3 Ginkgo biloba roots
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Fig. 4 Failure surface morphology of soil mass

(a)

2 H#RE54HMH

SRR T A EE NG
- FE A BTS2 56 AR £ TR I R I R,
S KR © h 7.0%.,10. 0% ,13. 0% .16. 0% .
19.0% M 22. 0% 3t 6 A HFE A HHE 4 AR
it 20 00 75 R e 0 1 T4 B e R T R

2.1

x1

K om, A L0 B L FIKE; o HilH
T2 B2V ORI A R (R TT R

XA — 5 K R 4 g A B 43 it i 100,
200,300,400 kPa 3% [ I J7 o 47 P 59 1 56, 89 V) 5k
FREEHITE 0.8 mm/min, MR & )3 R EH 4 ¢
F A B W] 2 5 R AR R B9 BT 89 5 5 L DL IR H R
IR R AR B DD B R PR AR A, 2 1 5T U)o B 1
BRI R K & RIS, B
FR i A B Sl B N R AR o BUIEON LR R R T ¢
MR BIAR G KR T EHEW coo B, LB
SRR A (DA,

77 = c+otan ¢ (2)

Koo B ERABBT R s A LR E R T 50
RN T] 5 Oy A A EE 5 £

IR I A5 A R 7K 2N K2 & 9k 5 R
JIAE AR B ] 0 7 R 4 B Y A5 B R AR DL
F 1, H, o kg .y BN T,

AR EKET AR EIER

Table 1 Shear strength at different moisture content
ALl k% #1811 o/ kPa o 5 bR
100 200 300 400 A J5 i R? ¢/kPa o/ ()
1 7.0 62.6 135.7 192.2 238. y=0.584x+11.10 0.989 6 11.10 30. 31
2 10.0 84.1 134.9 201.4 267. y=0.617x+17.61 0.996 2 17.61 31.70
3 13.0 95.8 174.8 225.6 300. y=0.647x+38. 41 0.994 8 38.41 32.93
4 16.0 84.0 141.2 204.9 281. y=0.615x+28.18 0.995 4 28.18 31.57
5 19.0 70.4 128.1 195.6 245. y=0.593x+11.73 0.997 0 11.73 30. 65
6 22.0 56. 4 112.6 170. 6 220. y=0.5492x+2. 74 0.998 9 2.74 28.76
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