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Dynamic response of XCC pile-geogrid composite foundation of expressways
influenced by vehicles with different speeds
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Abstract: Based on the large-scale model test system, dynamic model tests on geogrid-reinforced XCC piles-supported
embankment of expressways under traffic |oads are carried out. The dynamic parameters under the vehicles different speeds are
monitored. The variations of dynamic stress distribution, dynamic stress diffusion, geogrid dynamic strain, geogrid cumulative
strain and differential settlement are studied. The results show that the amplitude of dynamic stress above soils fluctuates near
the geogrid in the case of high and low speeds. Thereis alittle difference in the additional load of the vehicle with high speed.
The dynamic strain of geogrid remains stable in the case of high speed. The stress transfer coefficient of the cushion located in
the center of subgrade is larger than that near the shoulder. The relaionship between the dynamic strain and the cumulative
strain of geogrid can be described by the linear function, and the cumuletive deformation of geogrid is mainly produced under
low speed. The amplitude of dynamic stress of a XCC pile increases with the increasing speed, and its axia force is smaller
than that of the circular pile.
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Table 1 Properties of soil
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Fig. 2 Grain-size distribution curves of gravel and silt

RIGHIINEN X TEIEE L0, BB SN
C25. HEKh 4260 mm, FF9NEIEE (2a) A 39 mm, 4b
AR B (2R) 160 mm, FFYRME (q) b 90° ,
Wil 3. X JERHIZ A TEA S, BEARIFEE R 3.75 1%
PEAR (BEAE 600 mm).o FEABE YA IR I 1 m )R b
2, VENE G HIENILFE 2



548 a5 oE L OB ¥ M

2018 4F

MO SRR 1, R R E R 4300 mm, 43 9
R, Bl SR E . AEIEZE A )RS 300 mm
X 300 mmX 40 mm, HEME A E 6 A EAAN 10 mm
(") HRB335 24N fifj, Hrhi a) Fgh ) 43 il A & 3 i,
AT RS A 80 mm. AFIE T4 6 — 2 A 32,
JOEEA 100 mm, b TASAEE T2, e AE
ME T 50 mm. B TSR L, #3E & 500 mm,
PR LR 5% 2000 mm, 3EE R 10 1.5, AL
JEHUR, RSEEEIL S 90% L o ASYGRER T EAFIT
GORHEEE, RRR B 450 JZ AT T . BRI 2
FRE T, RUEEZRREE, JFLEAEY, 50 mm,
PRI A KRR e WA o I 2K A 4%,
SRR E Al 6%, THEMELN] #: AC-16 Wits
WL, R 25 mm, PEA1THILIE 4, it TR
Bl 50 Ji4h, T IV A U R FER i 0 RN s SFHBE A
gt R emd, B AT AR DY S R A
A= B PARYGRIG R F e iRk e, 7ok
SEXTRRIR AR R (3, 3, N S (e

3 X tEREE
Fig. 3 Sketch of X pile

R

AR e S

rrwm > B wp ?;

B s
Bt

XIE

4300

Food!

R #47: mm
4 RERIGE

Fig. 4 Details of model tests

1.3 m#EAN
FE] Py 470 25 38 B 0] 2 B 2R S A 3 PRI B UL 2R AT T B
T, MRS 1, TR R ISR U
PR A B A H . BTEL, ABLERES R
IEZE CanlEl 6 (a0 ) AT % 1 i 4
Wi, I 1 HIES) AR K I B A R AU AN R
Zed, HAarBupAoy
Yo
q(t) =P+ Asin S (@)

(d) HRBE
5 EILRERE
Fig. 5 Construction process

KA q(t) AEHLES I 7R (KND; P A {E
FH A2 8% TH R ME AR CKND T o B 0L 4 5 4 o

Asn?(at/T) NI Ek, A S 7RS0T 3 3R s
(kND; T A fEHEW (s), T =-0.4746Inv +
245209 v AT (kmvh ™). (A BRI I T T
PHIEY PSR 0.7 MPafE A5 ks vt i,

ARERGRIAL T 0.7 MPa 1A ZEff 3 s 9 p,

P=P/S, S JyIntR 5 i Ee Ak AR . AHOCSCHER
RO YA TR i e TR B 5 B S
T ARSI SR FH DU B IS HU e fify 5 6 T
P, IO R S IR IR B A i, gk
TR 130 mm>< 90 mm, fnEkiR ml % 135 mm, i
P B S E 2R 800 mm, 41k 6 (b)

7o £ TE A AR N Sl A % T I R LA
HRE, IR E RN B RS b i
AP35 R 2 AN fr 28, VHE T bl 25T
0~04 Z [A] . ARSI il RECE 0.2, B A=0.2P.

() SRR

K/

l 135
-
(b) mBAR
6 RETEE
Fig. 6 Schematic diagram of wheel loads

130

RAFEfL: mm



5% 340 7

W, A AN[RIZEECR I A B X OBREM S SIS T R T 549

1.4 1RSI

TN AR B Y, BRI E T )
TIE S ERNAR A, W 7, TR B E 14 4
NARf, A =M B AT EA AL, R UEH IR T
1o 75 X TEHEBEHT, A2 H LA 77 b RER% 500 mm
HATE 8 MNAL . BEIEN YN RERE 200 mm A E—
MR E, B mERLE 7 (. LRI
12885 5 BMW 2 1 1k )& s, i 0.04~0.1 MPa
ANEERE, HAERE IR ZE< 0.3%F>S, AI{EMIRIK
b TAE, BAEEEELRE.

=R
o BILEIIE
_, S hEA
=
@oT @
(=]
eg—} ® ® ° ®
St t o RS e o
S A it - ro—
e,
HEE v |
(a) B3R R #fi:mm (b)) HEH

7T UEBEREE
Fig. 7 Layout of instruments
1.5 REITR
ASEALRE N X TEHEE G LT T 4 11K
%, AARNWAE 2,
F2 KW ITR
Table 2 Cases of loading tests

o BRI EebRom ShirddiRiE dR

’ vi(kmrh™) p/MPa A N/
1 60 0.7 0.2P 13000
2 80 0.7 0.2P 13000
3 100 0.7 0.2P 13000
4 120 0.7 0.2P 13000

2 HREERERH
2.1 BAERSH

N T IR R AR S B A N R TR T e R
(Lt RS b HER T R S50 i Ja B T TR
LTI SO by 02 8 % 711 = P 1 81 B S S Y 2 W
W, HEE e A R RS . B 8 WA, TR
PR BT HENE T 500 mm A B A T 7 1 R ) SbE ]
+ B R s O Nk, EHEEELSh 500
mm. FEME Y A]EE 2 300 mm, 43 s RE A 600 mm (5
B, LHGEELAN L7 A5HEIE SRR, BRI RERS
TE e HE T4t
2.2 WEHMNAHH

(1) AR T8 A3 N 3 53 B

—o— AEfE 4 b7
—=— fE EJ5

0 2 4 6 810 12 14 16 18
#LE S /kPa
8 BmEtENSH
Fig. 8 Distribution of vertical static stress
Bl 9 DAy it N2 4y 8 5 g N AR IR 7 AN )7
BN T BER R ARt 2. & 9 WA, AR
LA F 500 mm SN CEI L3t m BV A D 3R )i
HH 2N R, BELTHEE, R gRs)m
TR 24 o

4
3 ]
£ §
= R
g ! 2
R 0 &
-1 4 8 12 16 0 4 8 12 16
3 GE k103
(a) #EfE £ 500 mm (b) #E§E + 5300 mm
5
4
R 2 R
# Z
R =R
0
o4 8 1z 16 16

HRk/10? k103
(c) i 75100 mm (d) BT

9 HEVETE LA BIENN /1
Fig. 9 Dynamic stresses above pile cap

(2) BEI]LARB) N ) 53 Hr

Bl 10 AR S ML L 7 5 b 3 g B
WRENIREI AL . B AT, A B, AT
STk oy (= e v N o i = M O ) s | = P
FAEHENRALE, P RIS (EBOR. b m %0, BETH
198 S NS ) LAV R NG 3 1 O w6 ot 2 23
BT ARSI N iR AN R, HAE
b TTARMIPAL BB o WA _E 5 Bl i T 4
K, BRSRT BRI, A ~77 CRIVBE R - T5
M) WIS AR 3%, XAyt T EHr
AN o A 22 R TR S AR AL, BRI %
MR LB ), AR M R A5k 00, A R0
B b E S 5 0 AL S B B BIBETI,  AE AR A T
AR BN N G . R A, TS AR AR
REAT B I B r 8/ E R bk L AR e P o AEFEhE



550 a5 oE L OB ¥ M

2018 4F

) L T 07 B, an ] 10 (), A TR] L (K3l g
B8R o X B DN A N S i 28 - $ RN 2 5
JEUAS FRURFE AR FEL IR — 38 70 B3 B[] 1 T 3

1.5 1.5
5 1.0 5 1.0
R 05 R 05
& 2
-lﬁ 0 ﬁ 0
-0.5 1 1 1 1 -0.5 1 1 1 |
0 4 8 12 16 0 4 8 12 16
FRK/103 FRIK/10°
(a) #ig_E 500 mm (b) #iE E 75300 mm
1.5
1.0
S e
R R 05
# =
® ® 0
1 1 1 | -0.5 1 1 1 |
4 8 12 16 4 8 12 16
k103 k103
(c) HEiE E77100 mm (d) HEGETHE

& 10 #EE X+ EAHIFIN S

Fig. 10 Dynamic stresses above soils between piles
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