% 39 5% 5 + RKEHR L FRE L Vol. 39 No. 5
2017 % 10 A Journal of Civil, Arch1tectural &. Environmental Engineering Oct. 2017

doi:10. 11835/j. issn. 1674-4764. 2017. 05. 008
i BRAS ] W BE B 52 4 it A PR O S

JB %R e AR AR AR TR LA
(. ks L ATREEE, LD 410000;2. moﬂﬁ&ﬁr%ﬁlmﬁé\\ﬂvﬁm 550000)

i E:5 7P TREFHRE CFCHE-MISREAXREF TP a&DE-M LS EL LKEK,
B REWGEE LEHE NE T FILR KR F B MR, R R E AEfe bt ] LR
FURE KRS W B 2 AT CFG AR S BV AE— W £ & ik 4k B 3b 3k T AR MR & T I 4 ) 2R
P EF., S EREYN CFG - At - IRAERTAEY TH X HE KR LFRE L ER
iR ERK,CFGHE-MEAGREREE ST EREREY D THE-R L AL, KR FER; %
AR EEZF0Hm CFGAE-M A A5 m-M I ALY W MNEAERKEZF. W44
EH AR ERRB A mBEmER RASLTRE EHEMER DWW THIG ML KGR D, B
¥R, 2R T CFG AE— P 3 A A8 JU R I ik 3R ) T2k Ak — W 3 K 69 A8 U R K #oik & A
HLILHEROHEALT . 5N EASME ML, CFG M E A4 E LB K6 L5 K54 2%
R EA,

KR L AwA LR ARG ; Hik kR

RE 4 %S . TU447;U213. 15 XEARED A XEHE:1674-4764(2017)05-0056-07

Difference analysis on the performance of the pile-net composite
foundations with different pile types of high speed railway

Zhou Minghan'*, Xu Yanqun'. Xu Linrong'. Shang Yonghui', Li Yijie'
(1. School of Civil Engineering, Central South University, Changsha 410000, P. R. China;
2. Guizhou Road & Bridge Group Co. , Ltd. , Guiyang 550000, P. R. China)

Abstract: The monitoring components were put into the Shanghai-Nanjing intercity railway CFG pile-net
composite foundation and Beijing-Shanghai high speed railway sand pile-net composite foundation of
Kunshan test section, such as the soil pressure boxes, the settlement gauges and the pore water pressure
gauges, etc. » to monitor and obtain a large number of ground settlements (post construction), pile tops
pressure and soil pressures, pore water pressures and other field test data in order to get variation law of
properties of composite foundations. Working behavior of foundation during construction period and post
construction settlement control effect were comparatively analyzed between the two different pile types
(CFG pile-net and sand pile-net). The results showed that both CFG pile-net and sand pile-net preloading

can meet the ballastless track of high-speed railway post construction settlement (less than 15 mm) control
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requirement according to the field tests. The total settlements and the velocity of settlement of CFG pile-
net foundation were smaller than that of sand pile-net foundation, and its convergence speed was faster,
which meant the latter requires a longer period of time to load. Affected by the pile stiffness, there was a
big difference on the law of stress of pile and soil. The stress ratio of pile and soil in CFG pile-net
foundation was increased with the increase of the filling of the embankment, and eventually stabilized,
while that of sand pile-net foundation decreases with the increasing of load first, and then increase,
presenting the wave shape change. And the CFG pile-net foundation excess pore water pressure dissipation
rate was far less than the latter. In the case of short construction period, compared with the composite

foundation of sand pile-net, the settlement control effect of CFG pile-net composite foundation treatment

technology was more excellent.

Keywords: composite foundation; pile-soil stress ratio;settlement control;high speed railway
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Table 1 Physical and mechanical properties of Huning subgrade test section soil
+JEE R/ W ik JisE g [ 25 e 5y
LIRS ST kv - LB . . L
J¥ /m (ge+cm %) EiR i R4 ix /MPa ¢/kPa /(%)
R 4 1.7 23.7 1.63 0.63 0.26 16. 30 7.34
i 9.3 33.9 1.49 0.87 0.70 19. 40 5.63 14. 21 11.33
Ui e 5 %+ 4.2 25.3 1. 60 0.68 0. 44 15. 60 7.85 21.70 9.67
AL+ 6.4 23.6 1.62 0.66 0.39 14. 60 7.76 42.55 8. 00
it 3.6 22.9 1.63 0.63 0.04 23.00 6. 80 31.54 11. 50
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Table 2
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25. 4 25.4 480 10 30 8.55 17.58
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Table 3 Physical and mechanical properties of test section soil of the Beijing-Shanghai Kunshan test section
T)2E KR AHE/ PN/ i 45 PR 5
T2 A ) KR TR APESRE E4RHR AL
= B/mo kE/% (KNem)  FLBREH : ! o/kPa &/
i+ 2.86 31.9 19.2 0. 89 40.9 19.7 21.1 0.25 24.5 8.7
U Bk BT A L 3.24 44, 4 17.8 1.23 35.8 19.9 16 0. 30 8.4 6.3
BB A 4.51 35 18.8 0.97 33.2 19. 8 15.5 0. 14 29.0 10. 6
A I G+ e R A b 2.63 26 19.9 0.70 35.2 16. 4 17.0 0.25 30.5 7.9
it 5.63 24.5 20. 3 0.69 36. 2 17.1 19.1 0.14 57.3 16.7
i+ 4. 37 35.5 18.7 0.98 33.9 21.9 12.7 0. 20 15.6 15.0
A+ 6.68 36. 4 18.7 0.99 34.8 20. 4 14.4 0.33 14,7 15.3
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Table 2 Parameter list of soil engineering grid
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Fig. 1 observation element buried diagram of

Huning test section
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settlement-time-load curve
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Fig. 4 Sand pile-net foundation settlement-time-load curve
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Table 5 Settlement prediction of Huning CFG

pile-net composite foundation mm

T gy %k 2010-03-08 223 T e Uik
=ik 28.68 32.54 3. 86
X 28 1 28.68 33.99 5.31
LIRS 28. 68 34.71 6.03
Il £ 12 28. 68 31.21 2.53
Asaoka ¥ 28.68 31. 84 3.16
GM(1,D) 28. 68 31.50 2.82
Verhulst % 28.68 31. 66 2.98

T < AR AR A Ak 525 3t 1 8 T AR S5 0 24 T 1 e 25 LI AN L )5
TR
6 WE-MEFHMEFE 2 AMERNIRMERMNE
Table 6 Settlement prediction of sand pile-net

composite foundation after second time’s preloading mm
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By vk TR TR TR
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PYNESRES 65.62 0.09 46.01 0.58 65.6 0
=k 64.18 0.65 45.72 0.29  65.19 0.55
)RR LTS 68.60 5,07 45.45 0.02  66.78 2. 14

Asaoka ¥ 63.00 0 45.95 0.52  64.42 0
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Fig. 5 Stress ratio of pile and soil
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