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Study on stress influential factors of geogrids of
geosynthetic reinforcement layer in pile net
subgrade structure under train load

WEI Ping"? ,WEI Jing',XIAO Hong',ZHANG Dong'

(1.School of Civil Engineering. Beijing Jiaotong University, Beijing 100044, China;
2.School of Civil Architecture and Surveying Engineering, Beijing Polytechnic College, Beijing 100042, China)

Abstract: The influential factors of geogrid tension such as pile spacing, subgrade height, soil
modulus of pile tip and geosynthetic reinforcement layer modulus under dynamic train load are
studied based on the dynamic finite element model of pile net subgrage structure. The results
show that the longitudinal geogrid tension increases with the increase of pile spacing. Besides,
pile spacing has little effect on the geogrid tension in soil between piles when it reaches 2m or
more, but it has great effect on the geogrid tension in the pile-top and at the edge. The value of
geogrids tension is proportional to that of subgrade height. The value of geogrids tension
decreases with the increase of soil modulus of pile tip, and the effect of the latter could be neglec-

ted when it reaches 100 MPa,which is little affected by the change of geosynthetic reinforcement

Wi B #3:2017-03-24

EL£WA Al 80F % 0 SRR (KM201410853004) 5 46 5 Tl BRlk AR 2% e BHIF 8 0555 B (bgzyky 2017012)

Foundation item: Project of Beijing Municipal Education Commission (KM201410853004 ) ; Key Project of Beijing Polytechnic College
(bgzyky 2017012)

E—1EH BT Q977 ) L AL N BB 1 AR 5T T il D R TR 5 2 & TR email : 610888065@ qq.com.

SRR BT B 1 R 55 9 A i T 19 St A 42 b A 2 Ty B IR R AR AT L AL S K AR 2017, 41(3): 77— 83.
WEI Ping, WEI Jing, XIAO Hong, et al. Study on stress influential factors of geogrids of geosynthetic reinforcement layer in pile
net subgrade structure under train load[ J].Journal of Beijing Jiaotong University, 2017, 41(3):77—83.(in Chinese)



e

b

78 | A

i

K ¥ ¥ 41 4%

layer modulus. The geogrid tension increment increases with the increase of subgrade height, but

decreases with the increase of soil modulus of pile tip. For the geogrids distributed from the

center to the edge of subgrade section, the effect of the above four influential factors to the geo-

grid tension have the same variation regularities , however, such effect become weaker at the

road shoulder compared to the subgrade center, and the weakest at the slope toe.

Keywords: train load; pile net structure; subgrade; geogrid; stress analysis
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subgrage structure(unit:m)
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T 28 % D ) R B 6 R W T O L R ERAVE R R
TS AR 7 5 4 ] BE A% OC 3R R 2 43 il DL IET 3 FTE 4.
35 - AL

—a— HEITD %

30 1 --o- PIRERENE AL ORETT)
o5 L A PRIRERE R AL CHE R
I U152 315 et T

20
1.5

$i S1/(KN/m)

1.0
[ - A
05—~

R/
B3 ZEAEmtIR/MASHEBENXR

Fig.3 Correlation between the geogrid

tension and pile spacing along railway line
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Fig.4 Correlation between the geogrid tension

and pile spacing along subgrade section
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Fig.5 Correlation between the geogrid tension

and the subgrade height along railway line
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Fig.6 Correlation between the geogrid tension

increment and subgrade height along railway line
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Fig.7 Correlation between the geogrid tension

and subgrade height along subgrade section
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Fig.9 Correlation between geogrid tension and
soil modulus of pile tip along railway line
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Fig.10 Correlation between geogrid tension

increment and soil modulus of pile tip along railway line
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Fig.11 Correlation between geogrid tension and soil
modulus of pile tip along subgrade section
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and soil modulus of pile tip along subgrade section
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Fig.15 Correlation between geogrid tension increment

and geosynthetic reinforcement layer modulus
along subgrade section

160 —a— By — = JBEJH - = BEELHE

140

120

100

FI S84 & /(N/m)
3
1
1
1
|
'

'
i
I
|

&=
o O
T T

o]
S O
T

15 20 25 30 35 40 45
25 /MPa
B16 HEBENESMENSBREREXER
Fig.16 Correlation between geogrid tension and
geosynthetic reinforcement layer modulus

along subgrade section
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