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Abstract: Based on the Rapid-Transit Tram Project in Nanjing, three soft soil improvement methods
including replacement method, vacuum preloading method, as well as vacuum preloading combined
with cement-soil mixing pile method were introduced in this paper.. The reinforcement method and the
construction technology were reported in detail for the three methods. The post-construction settlement
of the soft soil foundation reinforced by the three methods was investigated. It can be found that the
post-construction settlements were 15.8 mm, 13.2 mm and 8.6 mm for replacement method, vacuum
preloading method, and vacuum preloading combined with cement-soil mixing pile method respectively,
which were much less than the cumulative alarm value of 100 mm. It can be concluded that these three
improvement methods reinforced the soft soil foundation effectively, whereas the reinforcement effect
of the vacuum preloading combined with cement-soil mixing pile method is better than the other two
methods.

Key words: Rapid-Transit Tram; soft soil foundation improvement; replacement method; Vacuum

preloading method; Vacuum preloading combined with cement-soil mixing pile

ERERERELX oA B A IZ0R -t MARESER Y, BHar, RELE T2 E
W TR X R R R A B, AR ARBEOR B, RS A B R TR, xR
FEEATARAF A INE AL BE, B A 5 7 AR IR T B bR AC BRI R IR TS ik A HEK [ ik, Bk,
MG BCER LA A TEANES RO TR 2400, oMk 9751k, DREBEHEDL, @ EWIRHERD:, IRE. 5

I#5 HEE. 2017-03-28

BE&mA: EXAAPHEESREIH (51478166); it AR k55 9t L1074 % B3 H (2016B04414, 2016B20614,
2015B17814, 2015B25914); “F TAE" Wlh; A G20 ELA GRHTREhE 4

EBE N BE, (1968-), %, {LAGIRA, @B TR, FZMPFHRTTIER ST IR



18 L N DO - N &

A
2

Y,
2

® (8 % B W) 2017 4

RS BN BASE B9, A A R A B AR
ST LE, FEXHH 2 TREACER R+ AL 5 i)
PR 11 356 BRI (B8 vl DA . AN SCAS 6 Pl T vl
WAL TR, P4 — i BegOk i R
) = A [R5 2R T T Z AT R A 4,
FrR P E I T R AR R, 1Rl =it
HEAL PR A A b A A M BOR

1 THEE T

1.1 TR

PSR TTRPEFT A L — o2k, WLk HE
R PRATE, 2l 34~88 m, ZiK K 7756 m,
LR AL T AR DR, AR (hsr
) - ORORAE (PEM) - Roprik (bl - Lk
BRIy AR, 2 AT Z g, B st s 13
JE, ARG £ B 5 R BB G B 1 e R4y B R
DKO0+000~DK2+760 4 REA % B, ik B TREA
TTARAR I B 2R 28 7T LK 5 (1) 8 rp S f bt
b, BB A TR 5 Th Bobr i A AL R — ANk F L,
e K- FE 2 2 760 m, DK2+760~DK7+756 3 i
B, BRBCRK ) 4996 m, REAT IR B — ML, A
PRI G AL B 5 7 AP BRI, A B B — e A
SR FHRD b A AL 5 350 B 23 Pl e i3y L 28 Pl I &
IKURHEREAES: . T A HLR B T i BE< 50 km/h,
ZRB%— MK BE R VF LS UT P A A 100 mm (BEHF
R 30 mm)

1.2 TEMREN

P a7 T T PR LA B % — S R b 3
JETARILE M TT o P b R Tl 2R KU,
SRR RECR, SRR, BEA B TR
DL, s, Frdtig B TL IR LA, e
TERHAEIR , B2 eE A T SR ANER 53 7k U
AR B SR EE R, AR B B 2 4 255 ik o) AT
RS 22, HE o B E AR, SRR B
FAERFRIN T It . By E N &  BARRE R )
FEEERARNER 1 PR,

2 —MREEER R AT IRER B R L ELAN IR R R

2.1 EZRiRIEE

A BERFRETEA 122 ZFRIEAL, BEY
30m, FEpAEL, [E58m, Rt EaEtEaEs)h
5MPa, HEIAE, BEAREIEEEE A 10 24,
FHA BRI R E SRR A, HMeRAE
Bt E i H AL B 755X, BRARALEREREE ) 2.0 m, JE
IRFEERM 0.4 m BBl f, HKIEERM 0.6 m
JE kA b TR 0T, (ERIREE
FHIEBE2HT 46m, 5 04 m, + 2506 m Yk
Ak, iRk B UL 0.50 m, 5 0.20 m GaskiEE,
FAEUHPIX B 1.0 m, & 0.3 m fbkd, T2BRHLE
N E BEA B B — K AR R an ] 1 PR,

2.2 H=WEE
AT B — R B L F REAE 5~10 m, SR

x1 IEFHEIRNFESEIER
Tab.1 Parameters of soil properties for test section

L g SRR WE GG R e ey R KLY
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1-1 ZIEL 19.3 18.9 0.849 97 3.07
1-2a FEL 20.4 110~120
1-2 EH - 25.1 19.1 0.787 95 52 16.8 5.67 70~90
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3 Byaniy 26.1 19.1 0.705 91 7 30.9 13.35  170~190
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Fig.1 The cross—section of soft soil foundation reinforced by replacement method

= = N~ e AT
2 FIEBOK ULFEAR HAR
YEAY LY, 53 e,
TRUE TR R ER|
(132m) 2
<
O
—
Sy S
S =R CAYIN
WEMD e T e
6.9 R + + + + + + + + + + + + + + + + + + + + + o+ o+ o+ o+
( . m) o o+ o+ o+ L R T + + o+ + + o+ # |+ o+ o+ o+ +
+ o+ o+ o+ o+ o+ + 0+ + o+ o+ o+ o+ o+ + o+ o+ o+ + o+ o+ + o+ o+ o+ o+
+ o+ + o+ + o+ o+ o+ o+ N e T T T T T e T I B S S
+ o+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ o+ + 4+ + + o+ o+ + o+ o+ o+ o+
*AWI‘%*A:E + o+ + o+ “+ + o+ E S S T T T S S S
VKIS Vil T T T S S S + + + L
+ o+ o+ o+ + o+ R I T U S AT R S I T R
I T T S R + o+ o+ o+ o+ + o+ o+ o+ o+
+ 0+ + + + + + + + + + + 4+ + + 4+ + + + + + + + + 4+ + + o+ o+ o+ o+ o+ o+
[+ + + + 4+ + + + +_t

2 F S U I bR R T i ]

Fig. 2 The cross—section of soft soil foundation reinforced by vacuum preloading method
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Fig.3 The cross—section of soft soil foundation
reinforced by vacuum preloading combined with
cement—soil mixing piles method
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Fig.4 The post—construction settlement of the
soft soil foundations reinforced by the three

improvement methods
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