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Abstract: In order to study the compaction performance of silty sand to ensure the subgrade compactness and
make silty sand better used in subgrade engineering in coastal areas, for “side limit + sand core” subgrade
structure, on the basis of indoor compaction test and particle flow numerical simulation, we analysed the
compaction mechanism and made clear the compaction effect of force size, compaction mode and rolling pass
number on silty sand, which are verified by the trial subgrade tests in situ. The result indicates that (1) The
“static load + vibration load” compaction mode is suitable for silty sand filling whose optimal value of rolling
pass is usually 10 times, and reasonable water content of construction should be controlled by 10%. (2)
According to silty sand material characteristic that is loose, permeable and not easy to be compacted, we
summarized the respective key points of construction and attentions of silty sand during transportation,
paving, sprinkling and rolling compaction, in particular, attention should be paid to prevent subgrade from
water accumulation at subgrade bottom and water loss in subgrade surface. (3) A “sand core + surrounding”
synchronous construction method is proposed for “sand core + soil surrounding” structure, which ensures the
sand core edge compaction and the interface combination tightness. In a word, the key of silty sand core

compaction construction is that construction technology should fully match the silty sand material
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characteristics. The specific engineering parameters and working procedure should be determined according to

the laboratory test and field subgrade test.
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Tab.1 Screening test result of coastal silty sand

WA Ir %
WhRE dgy/mm  dyy/mm  d;/mm C, C, M,
1.18 0. 60 0.30 0.15 0.075
e A 100 99.1 74.9 24.5 6.1 0.248 0. 168 0. 094 2.64 1.21 1.015
X
I
B 100 99.4 84.2 45.9 3.2 0.187 0.118 0. 081 2.30 0.92 0. 705
C 100 100. 0 100. 0 67.4 16.6 0.139 0.098 0. 045 3.09 1.54 0. 326
CyIX D 100 100. 0 99.5 69.2 18.4 0.136 0. 096 0.041 3.32 1.65 0.313
E 100 100.0 100.0 71.5 20.2 0.133 0. 095 0.037 3.59 1.83 0.285
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Tab.2 Compaction test result of coastal silty sand

( small-scale compaction mold)
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Fig. 1 Compaction test curves of coastal silty sand

( small-scale compaction mold )

1.2 SMAXTHERDESSRI R

B — P ECAE AT RE, 1T LR S BT
RV T AT He S R 0L, W T 23 A 1 1 R0
Rese 2, B Hs ol A0 55 X by A0 L 52 A R i o AR
FEHT B BOCHE P ol ITASCA 2 /)T A 1) — 4ERIURL IR

(a) FRSEHT

(b) IR S

2 PFC2D (Particle Flow Code in 2 Dimensions) . 43
Mrdferp B LU R UM EAL (S k) (1) 1-1
i (1,374 x10° N) JESEAL;  (2) 1 -1 3 2
5 (2.744 x10° N) FESCR; (3) II-1 5@ fR
Bl (1.374x10° N) JESZBU; (4) IV - “1 ek +8
WPRE)” RS (BRATER 1,374 x10° N)

K2 g5t 1 R or T OUEP AR rh AR X el (A8
FIEAD2 mm x2 mm JEHE) A9 A2 B
A TEIEICHTPRSAH I AT 60T, #5207 20N i
B NIR S, By D B SR 2 Oy T
— B R SRR, WAL v Al S TR B T 1) R
PLri i 4 mm x4 mm @55 IR 93T R 2 A LB
MR, R SR B9 LB 3R 22 8 R i s iy fL
BRAeql, IR 35 LAGJE L 2 mm x2 mm f97E 1
NGETE 3 A UKL A B 7 1o 1] HES AR X, 1T
SRURL Il ) ) SR e F(6,) , DRI 4. 18] 3
LB R AR AT, ANFESE S RSETy
KET, B b SCHTE LB 220 (/i)
I RBAHBIA AZ L. X 3 (a) . (b)),
(e), R M I 1] sors s 52 07 =X b ek
RIS, EAA R TN A LB R, B
X Hs Sl i o LB A A s /ME TS B R . Hy [ 4
25 ) E AR A AR T DU s A ISR
T ARG UL B4 1 Al T 1) 728 T #h 5 R 1] [ 2K P 7 1)
PRE UKL 1] #A B o0 A A T R BE LA — E S
VOB B S I OREHE S 1 5 1) R LA — s 32 71, H3)
KB IREE TG, AP X8 UKL & 1] HE 31 14 5% e 45 328
W . TERE BT 19 em IREEALE, 2 AR i
RLE 1] HE S ) 5 el BEAR T 2K, T 41 2l 467 00 0RE 5
[ FES 1) 52 e 3k B R AR, SR WA T 4 5,
I 3h e SR RORE E 1] MRS 10 52 i TR B SR

(c) I-PRB) L6 5

B2 MAEmBARRERRKEHE

Fig.2 Representative area screenshots of silty sand particle flow model
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Fig. 3 Curves of porosity distance at different depths from load source
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Fig. 4 Directional frequency distributions of particles at different depths from load source
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Fig. 5 Relationship between porosity and rolling pass number
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Tab.3 Compaction scheme and result of silty sand subgrade test section

P 5 IS TR 3 4K JESLE/ %
DD -80 #i/£ 2 i, YZI14)JC FRRENIEIE 2 R, 5t 2 iR 6 90. 5
DD - 80 ##FE 2 38, YZI4JC FARBITEIE 3 3, o iE 2 7 91.6
DD — 80 ¥ 2 3, YZ14JC FEIREHIRIE 4 i, )5 IE 2 i 8 93.3
30 em DD - 80 #/E 2 3, YZ14)JC PRI S i, Fofai/E 2 i 9 94.5
DD - 80 ##/E 2 5, YZ14JC FLRSNTRIE 6 W, o E 2 i 10 95.2
DD - 80 ¥/ 2 i, YZI4JC FIRBIPEIE 6 i, HaiE 3 i 11 96. 4
DD — 80 #ftJE 2 3, YZ20JC FEARNIEIE 2 i, J5 /5 K 2 i 6 90.7
DD - 80 #/k 2 3, YZ20JC FH4RZNHEH 3 3, ffa ik 2 i 7 91.8
DD -80 ##/E 2 i, YZ20JC FiR3IIE/E 4 38, R/GHHE2 iR 8 93.6
30 em DD —80 #HE 2 3k, YZ20JC FHRENFEIE 5 i, JitJg MK 2 3t 9 94.8
DD - 80 /% 2 i, YZ20JC F4RhIRIE 6 &, &)k 2 i 10 95.7
DD - 80 ##/E 2 i, YZ20JC TEARSNTRIE 6 M, J5/5 s IE 3 i 11 96.6
DD - 100 ##JE 2 i, YZ24]C TRHREIIRIE 2 36, ) #E 2 ik 6 88.2
DD - 100 #eH 2 3, YZ24)C FHRZHIEE 3 3, a2 i 7 91.0
DD - 100 §#FE 2 3, YZ24)C FARBITRE 4 3, )55 2 8 91.3
DD - 100 #JE 2 i, YZ24]C FIHREIIRIE 5 38, )5 #E 2 9 93.4
0 en DD - 100 #JE 2 i, YZ24)JC FIRZNIRIE 6 i, fJaHiE 2 i 10 93.9
DD - 100 §#FE 2 36, YZ24)C FARBITRIE 7 3, 55 e 2 11 94.3
DD - 100 B HE 2 i, YZ24]C FEIRSIIRE 7 i, 5o e 3 i 12 95.8
DD - 100 #E 2 i, YZ24]C FHRZIIEIE 7 38, ) #HE 4 5 13 96.3
DD - 100 §#FE 2 3, YZ20JC FARBITRE 2 3, I35 e 2 6 88.2
DD - 100 B HE 2 i, YZ20JC FEIRENIRE 3 i, oo i E 2 i 7 90. 1
DD - 100 #JE 2 i, YZ20JC FHHREIIRIE 4 3, ) E 2 8 91.3
DD - 100 #2388, YZ20JC FHRSNEE S i, fa ik 2 i 9 92.4
40 cm DD - 100 ##FE 2 3, YZ20JC FEIRSNTEIE 6 i, J5J5#e[E 2 10 92.9
DD - 100 ##JE 2 i, YZ20JC FRHREHIRIE 7 3, i) #E 2 11 93.3
DD - 100 #JE 2 8, YZ20JC FRZHIRIE 7 8, BJmiE 3 & 12 94.8
DD - 100 ##/E 2 3, YZ20JC FEIRSITEIE 8 i, f/oae[E 3 i 13 95.2
DD - 100 ##JE 2 i, YZ20JC FRHREHIRIE 8 i, )5 #/E 4 14 96.3

ZMEoHE BRI R, FEE RIS TR

WK PR A5 S D )2 SR M (35 7K 58 n) 45 il 78
[y o] PEERRF | ST BEE, S 10% 647, BRI RO . LOTEiES
R Rt S Ee, BN, EWEROKM R BT ER
i ] AT L Y R IE NI A ST T
= PR WL BT O FEOP-4 7 e K Bt
B6 BADWEERET TR AT A A S A0 10 L 45 i
Fig. 6 Compaction process for silty sand core 2.2 IEmEbES
AR RV MG T, R R T (1) W

BRSSP b 2 EAT R, AR BATRE, Y SRS P AT SR FH A AURLOE 37 B A s LS OF



6 1 O, AR ARUIE L DO A RD B R RD B R 5L TR AR 37

SeRHEEHIAE B R, BOART SE TR
FE, BEEAERIAE 1.5% ~2.0% , SR )5 FH-F-Ho bl B 7
M v G REAETE (JRydB O T 4 AN T#F ), 3t
SEARREORIE BT W RD 2L 5 . W IRAE KR &K &
(BN 5% ~8% ) AR T M FH R R AE, 7L
WIE K RS 2R J2 EOK g = T RS KR, B
FASF- o AL) 26 0, B IS 7 B R B AL AE 9 °F i
J2 EPRHETR R 2 5, S5 e O LT R, R
TREN P B R

MR A R R I/, L VLIRS
DRARK, HRAEANE . R, K/NNGEAE)
HBEM R . - HALE R BUGF, DUERETE
W2 RS BRD 2 AR

(2) Hesh)s s

o AR A Gl B AN A IS, 7 U0 DA R R 7S
AYFESE, i 22 4 in 0 3 K LA R IE JE J2 SR
AL 25 A it TR R, S Al RS i R 200l IR
FIASHIOR G o WAl JEE 32 R AR AT T 5 1L 1) % T o )
FE 2h BE B 72 A i S AU E . A AR
KU, BE M YZ18 ~ YZ20 t RS RBEHLIN &,
BRI 40 em (. —ZARK) 550 cm
(ZHBLINTF ) . AL THZ, H A%
551 2P BIRNE A /NT 40 em, FEIE NPT IR
S BHEAERD T AT 8 Y BB A Om T B2 1 K
BSR4 20 A0 1 A0S el T2 38 T 3 o i B 0 3 A
— B S B A 10 3w A2 (O BT BORF)
2N R NR IR G, AR SR R
PEIRFR AP ATEL 30 em, b EESEFR 43 AT HL 35 em,

(3) TEpBc

MR T 22 53, — M B i K BE 1R 400 ~
500 m'? 7 ARV BEK K, ARSI LR B 0
PR L, 32 AR S R A B R R B
(WP2 EARETREATEE) , APJRMRE . PR TiE =
WA TR AR K, WK R s At R
JIENREEEEARR, RKMAKENAE, ZRF
WKRE IR, AT 25 Rl 2R T
2.3 MHRMEDENTEK

T A Rk PE 2, B AR A Al SEORE, 7
KT HELE AR, FHREHRH., HFET
BP0 R S 1 4 i R ——— X Tl B Bl IE A R S )2
WKIER T R F TREHUMAE L I 35 3 55 b 1) R 5238
By T ESLMPZE, WiKE R TS # 5
St o /K T B AR DL DT ) A

(1) Wik

TERIR KR (BIU5% ~8% ) IRA T HEFHY
Wz, A—EREBERIM K BWUK 7 H BT,
it A0 Tt A 7 3k I e A e R A R AR B TR
SR, PRI BRI RN @ W R
BB, BRI R R AL MK I8
K, 20 m 22— =0, FRESRH KA AL
BEBLPIK 5 Q) /K G2 1 /K 15 e s i B, DA
KT AN TR, W—BL, Rs—BL, B
o IR, AR BIVRD R 58 42 I 9L JA RN R — B
WK B/ R S KREN 10% A7, IR 3h R B L
Uk PRMS2 58, sl bk 4 EabZ2 73T —B
WK o s K B9 TAE R, W LUK By 40 w0 1
B K 7800 11 5 s 14 2 T3

(2) WKRIEZ%

WAy ZORA R 5y B, St i B
ATRAM AR, ARG 1k e WK AR 2%k
FEAFEERRE (T 5K« PKE ., WK
], P R B

il T 7K 3L A A 20 R 1) e e 5 K R O B
LREHIEMARIREE | R (%)« Bl PRTE
DLAFE R ZORIAE . By i R 5 /K R W (e 8% ~
15% 28], W2, hTRanebsnZin gk, it
T IR S KR i T R AS BN A (75 B AR
IKEEEREK) , T EHSEPRIE TR R B, R A ab & K
RRT 2% 0, GisiE Ryl b, SHPZ
IR EALE, FRH RS, B LBt 5%
ISR 8% ~12% Z 6] HL W H, il 5% 7K
AR HVEHILE 10% Zid .

P T ARG K AT AR 8 B 0 1 B 0 B E OK R
T kAR R IR AR, AR5 Bl A A
IO AR B it i i G N ] LR K 2 ) R TR
o BRI R, R R A RN RIS OK R, A
TRERAS JE U B B PR AR IK o
2.4 HHAREHEESE

(1) HESEHLIR

Fe SEATUBRNE 1 FHAR B e AL (S T ) o il
—MMElB AR R 2 o WIRR, RIEF BT H Y
WRPERIT RIS T, 5 5808 et ) 3 0 & A= BT D)
By, AR R ST A RME; 5k 4 A 5 K R Al
K, B MBUREHETH . WEHP L. Hit,
i s LR FH I 8 3R S A iR 3 R B AL

(2) HETZ%

it T Z O MK 3 2 P I 5 e i 1 B I
TEo TSR LR BN T RS % [ .



38 VA

ST 5 36 &

K ARADRR IS e S FEARIE . B RT3 B 5 el 3 kR
I p /N R SR B o K D B e S A
W, EUCRABIER IS (B TJNE S8 ~10 em, &
6~8cm, BEFE 1.5 mm) ", HULAEALA S . HLAE
W ZE (. W dRiE . PR E S A) . MRl
JEEE A S K A e B e . BT
RGBT, N A diwbis . P . WK &
TR THH R

(3) LIy M

KA RS TR e 7 s, BHIEWZEA
BRFK B P 58 e W A B AR D A
RSB 1 . 559k 1 ~2 . B HEEE
SAERT, B SE LRy, IR Rl K
PRUEBRE I ; BRI e bl (ot . B o 2 146 2
WK L5 ~17 km/h, DIGH2.0~2.5 km/h'"7'%0)
BRI SO A/ INT 173 Bl 5, At B AR
FH, AIERECIAE, RS LR 1 ~2 3,

HEARRE R, ML PR, Al
W FF 2Rk TR ORI ZE R IESR ), FEXT
DU PG 10 Jr B s B b AT O I, A K B BRI
WL

Fe B HUAE T i, Bk Boh B ) R g, /o
Tl £k Bedr e SR, e pEIB X PEAT . RTJE
FHABPIA X BV AL 2 m DL, JREEHL
BRIEAEI T, AR A/NE R (5) PR
A

FESER R rf, S S PR AR AL, HORHAE T
AMIRSZ RS, WS RS Te i 2%,
BORMETFICMER (S MIBR) 2 HORAS, S R A,
R RGN 52 T 4 753545 5y i s SR i 4 N kG L 34
PR . BARIEBR A GRS, KA TR
WGBS SFORH R AL 6 iy M 1k [ T, B oR A A S
Winsh, wnlEd PR 3 Fag i R A m kg,
K7 i

(a) VLT 58 FEEA (=50 cm)

(b) TN

(QEEIU IR Tp S

7 MHERENRILZEXRER
Fig.7 Means for compacting edge of silty sand core

3 Wit -giaEFETES

PSR IR AFAE R, B R0 - oA i S [R] 44
N E 0 i D E RS2 g AN (TR U SIS w1 b
Je A [A) TR PR A SEORH AT AR B, BR85S
INRERENL I ZOR WA —FE o X 2022 57t b SR 2 1 [ 5
T ERLMARR, HARESRHEC, AHE R, ML
ZRRD I R R A 3 BN, 5 i g Y
b PRI, AESRATA RN Tk ARG 2875 5
KA LRI , SR O A B 1 SRS e i —
B, EEG—, HEmARIERY S b B R
B RS RR AR, ABTSE L ] BE O 4R
e TS - Wl AP RSk, WK 8 519 il
WIRERE, TR A P IPEE S 1 2+,
P Z SRR, ARG e NN BB + T A,
HE AT 1 R A A pE AR [R5 450 1 R
WA TakbR)E, HIE T T2 T, 4B

e T el

P AT .
A< BER j"fw
%

/1{

Hop. }—{ WIE Fﬁi}ﬁﬂﬁ FTEE
= Rl Jekrkail
Ktk
e [

il L

B8 ®iE-g8aRSEXIRF
Fig. 8 Synchronous compaction process for sand

core and surrounding
Tt T8 N B 58 /2 I, R] 5247 ) — J2 A 1 F e
SFIE T, XA BT TR, (HA A
AR S 22 1) T B S 244 142 () U Tl 1+ A



6 1 =

H, A ARUR I OB D BRI O TR S TR 39

(a) H1HHA

=1m ®@-2

@ ©)

(b) T A
@-3

@
@ ®

(c) H2JZIA3

@-4

€9

(d) LA B

EHY ®wE-g8aRSHEIAR
Fig.9 Synchronous compaction organization for
sand core and surrounding

HE: QW1 2B LML, @ -1 fikt T
@ H1 ZHAMP AL @ -2 L TARE; @ 52 2wl
TAAEE IO ; @ -3 B TTAT (NEE 1 2 A 8% A T S
AEF2 ZAN LRI OF 2 ERATHMAHHRE; @-4 L&
TAG AL

IR Z 8 £ A, BRAROR T 3 1 KA
45, WRRAR 18 40 0 i 55 R A2 8 1B R T D IR /Y
PR o

Wb - G [P L, PRUE TR A R AL i
B H 9% Bk L SR S o, RS A A 45 A 2y
RO, WA S S IR, X e S B 1 4
AT IREE . R0 T2 WA, X R AR s . 5E
B B, PRESS TR A S R, TR
Al IO R R AR s, X Se A A T it T
AHLVRIGE B T, it AR o R R
Jer (1) sl f SR8 22 S i s B 65, ELaE I
T B A R A5 A A R 10 B 4% Y B B
JRRE;  (2) By s 52 7 7S RS2 M AT X 4
ZIN, T30 B R D5 7 42 o e 5 K R, B
VAT R 25 S 3 ol B DA e Jo 0 10 s T 0 J3E i ) i 5|
AT,

4 H

BRI AN 2 — PG R A HUA M R, ORE

KA — FBC 2, BEAKMER, T EMER (FE )
FAFF R X SERPRRR SDRE TR S AN BE AR
SR D w2 S N 1WAV Bk s SR s N E = g S DN i)
FESE T2 AT T 3 Pl S X 6 0 A 3L 4 (L
B, LB g B R e, A R 3
45e

(1) By ammb % 208 5 >R IR 2h 7 R 52, sk
BT AR O, — M e 5 P il 76 10 58 72 47
“ELIE 1 B AR E 5

(2) A5 D B T S 17 08 45 PR e 135 /K 3
R ERITE 10% 2245 s

(3) A dfb g BB K PR, i T SR Ak
LI R BRI JZ SR /KR AL

(4) gk “whs + LR S50, EeRA
W - W [ 28 9207k, DAORIERD 8 1 2 1 [ 51
5 TR RS

B, B ANRD R e S TSGR, AE T
B B s LY ) R LR o 5 S B SN 32
fio BARM TREZSHCS THAZUNNAR Y 2 N5
5 B R I B U 7E

S 3k

References :

(1] AW, gghbn, ZAGENI, 2. i OB 4D BE &
FASRKIEBEREEE AR [R]. L. [V, 2015.
LING Jian-ming, QIAN Jin-song, LUO Zhi-gang, et al.
Construction and Long-term  Performance Guarantee
Technology for Silty-sand Subgrade in Coastal Area [ R].
Shanghai: Tongji University, 2015.

(2] BEX4su. v LN B SE D R T S T R A 1
[J]. zgdtth 5, 2016 (10) . 60 —61.

XUE Xing-liang. Application of Compaction Construction
Technology for Sand Filling Subgrade in Expressway [J].
Transpo World, 2016 (10) : 60 -61.

(3] ZEWI, 2o, ad, 45 AR DR 20D i 5

SR RSB [T]. 24 8%, 2017, 62 (8):
7-11.
LUO Zhi-gang, LI Zhi-qiang, YUAN Jian, et al.
Comprehensive Design of Silty Sand Subgrade Structure
System in Africa Coastal Area [J]. Highway, 2017, 62
(8):7-11.

(4] SRR, B, BOE, % RUCH MR B REECR Y
TARFFERT TS [T]. @IUA B, 2012, 15 (2):
236 —240.

ZHANG Hong, OQIAN Jin-song, DAI Qing, et al.

Engineering Properties of the Fine Sand of Yangtze Estuary



40 N ERERE: 36 %
for Subgrade Filling [ J]. Journal of Building Materials, Freeway Roadbed Filling of Fine Sands [ J]. China
2012, 15 (2): 236 —240. Harbour Engineering, 2011 (3). 73 -75.
(ST VRS, oM, BPURH, 5. BRIRANAME N BRI [12] EWH. 20 B 40 o B e BE 0t T T 25 5 o i 4 ol
BHOTREREORE [J]. A TR, 2014, 39 (1): [J]. WIrssCEAHL, 2008, 34 (1):72-73, 112
94 -98. WANG Li. Construction Technology and Quality Control of
TAN Peng, CAO Chang-wei, ZI Xi-yang, et al. Widening Sand Filled Subgrade in Expressway [ J].
Engineering Properties of the Fine Sand of Coastal Area for Hunan Communications Science and Technology, 2008, 34
Highway Subgrade Filling [ J]. Highway Engineering, (1):72-73, 112.
2014, 39 (1): 94 -98. [13]  ERP. EArEabs bt T T 24m (1] Iy,
(6] A, DEN. AEPNEIEE 2 B by A b TR 2009, 35 (22):312-313
WgE [J]. 2N8%, 2015, 60 (9): 78 —83. WANG Wu-ping. Analysis on Construction Technology
CAO Chang-wei, LUO Zhi-gang. Study on Engineering Control of Sand-filled Subgrade [J]. Shanxi Architecture,
Characteristics of Fine Sands along Coastal Highway in 2009, 35 (22). 312 -313.
Africa [J]. Highway, 2015, 60 (9): 78 -83. [14] SR, Sl A BRI HOLE T L 20 [J]. 2
(7] KA, DRER. il A0 i S T L% i Al R bRk, 2010 (10): 96 -98.
[R]. dbtat: R EEFE TREAERTTEAH, 2014. WU Jian-qiang. Technology Filling Sand Subgrade in
CAO Chang-wei, LUO Zhi-gang. Construction and Quality Freeway [ J]. Transport Standardization, 2010 (10) .
Control Technology for Coastal Fine Sand Subgrade [ R]. 96 -98.
Beijing: China Road and Bridge Corporation, 2014. [15] JTPl. HEEPEEMNE T LA [T]. ZfdsR, 2011,
(8]  #W. HRVERSERYIESCRE S B ERIOTSE (D], 1 18 (5): 159 -161, 94.
. [BIBF R, 2009. KANG Kai. Research on Construction Technology of Sand-
DAI Qing. Study on Compaction Characteristics and filled Subgrade [J]. Anhui Architecture, 2011, 18 (5):
Quality Control of Sand Filled Subgrade [ D]. Shanghai; 159 - 161, 94.
Tongji University, 2009. [16] 2R, Wk WA EFAKEGE T T Lo [T]. 7
(9] ¥dE, WAV, Bt M A B S BT TR HRACE A, 2017, 119 (6) : 25 -28
il [J]. HOR s E) TR, 2011, 7 (3): 570 - LI Zhen, XIE Geng. Analysis on Construction Technology of
575. Roadbed Filling with Fine Sand [J]. Western China
JIANG Xin, LIN Jian-ming, LI Jin. Some Critical Communications Science of Highway, 2017, 119 (6) . 25 -23.
Problems on Sand Embankment Design for Expressway [17] B, R, 35T ABAQUS By i # b + B3 i
[ J]. Chinese Journal of Underground Space and YeraErE M [J]. A%, 2011 (11) . 21 —24.
Engineering, 2011, 7 (3) . 570 - 575. CHENG Pei-feng, XU Yun-zhe. Stability Analysis of
[10]  Wkdra. 22Ul R TR G T3 A [D]. B Edging Silt Soil Subgrade Slope Based on ABAQUS []].

[11]

A : VU RS KA, 2007,
YAO Song-bai.
Subgrade in Chongming Island Wiring Project [ D ].

Construction Technology of Sand-filled

Chengdu: Southwest Jiaotong University, 2007.

EEE S B I N U BB G/ = R R S 2 TR 5 N
[J]. hEEE R, 2011 (3): 73 -75.

WANG Xue-qin, FU Shi-gang. Construction Technology of

[18]

Highway, 2011 (11): 21 —-24.

ZEIG. BURPIRL I T PR 2 G A s [T
TR 5T, 2011 (3): 126 -129.

LI Bing. Study on the Main Points of Construction

Technology and Quality Control for Natural Sand

Embankment [ ] ].
2011 (3): 126 —129.

Construction & Design for Project,



