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Experimental investigation of geogrid-reinforced and pile-supported embankment

on soils with medium-low compressibility
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Abstract: The geogrid-reinforced and pile-supported embankment is adopted to treat the subgrade of high-speed railways
between the bridge abutment and culvert on the soils with medium-low compressibility. The subgrade with uniformly variable
stiffness is formed by varying the lengths of CFG piles gradually aiming at controlling the longitudinal differential settlement
strictly. The settlements of bridge abutment, culvert and subgrade center are monitored based on full scale field tests.
Meanwhile, the settlement of the surrounding soils of pile, the pore water pressure, the earth pressure above/below the geogrid,
and the geogrid deformation are measured. The experimental results demonstrate that the total and layered settlements of the
subsoils with medium-low compressibility are reduced effectively, and the total settlements are very small and reach the stable
value soon. The embankment load is transferred to pile caps by the combined action of soil arching effect and tensioned
membrane effect. The pile-soil pressure ratio below the geogrid is significantly larger than that above the geogrid, which
suggests that an obvious tensioned membrane effect exists. The pile-soil pressure ratio to 1.0 above the geogrid means that the
soil arching effect is not obvious. Superior performance of the geogrid is observed at the road shoulders compared with that at
the rails center.
Key words: soil with medium-low compressibility; geogrid-reinforced and pile-supported embankment; field test; settlement;

earth pressure; geogrid deformation
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Table 1 Physical and mechanical properties of subsoils
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Fig. 3 Layout of sensors

2 REHERSHT
2.1 PRIRIEM

IR BRI IR )RR e, MRS UL 1,
IR BB 1 M B 2. BB 1 AR, 0.5 m JEHEAT
IR R AR e, ARSI A 0.6 m 5 TR
DRI g2 M 45 SR BB 2 95 375~417 d, $F4E 43 d,
BT, LT 0.2 mvd R P R SRS B Wit
¥ 24 m EEE 34do FEE 418 d FRURIHA T -,
B 3.0m, THMIZh 460d, HTRGHESE, Hik -
SRR LN 16.0 kKN/m®. I, BRIZEEBHE T
5 1 K29 94.8 kPa (RS Al ).

Bl 4 0 RS RHER R IR . 7R B 1 e
15 LSBT, % B A A it T R 2 A A
B, AT ERERA S, BT O S = A 0.6 m,
3 ZR A TE A B FH 6T BT LA 0 A 1R S 5 R R i AR
Ko FEADEIE T - D I g R Kk sh, Ha
HEFECR D oAz, n bk EER
HNZK B0, BB 1 W g 5B L e A T g .«
BRI, ARSCAOW I BE 1 (B FLBS/K s 3 547 T 40 #0T,
JER M RIBY B 2 I &5 R, ARIBTT(E,
INREBY B 2 IR AR I T 5 0 d (SEBRA 375 dD.

8 -
BRVEEMA L HEHPUE , Ah,=3.0m |

6" > ‘|
E
% ATBYBE 1, Ah=0.6 m
E (0~ 374 d)

2t MrBk 2, Ah=1.8 m

(375 ~ 417 d)
0 260 460 660 860 1600
i %) /d

4 BRIFAERAMEHTE
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