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Research on the design and settlement control of soft
foundation treatment in road engineering

Zhe Niu
Guangzhou Urban Planning, Investigation and Design Institute, Guangzhou 510060

Abstract: In recent years, China's coastal provinces and cities have accelerated the process of coastal land development.
The landform of coastal area is often composed of various Marine sediment geomorphic units, and the soft foundation of
subsidence (accumulation) often has the characteristics of thick soft soil layer, high water content of soft soil and wide
distribution area. Therefore, for the road engineering involving soft land foundation in coastal areas, the proper treatment of
soft foundation is the key to ensure that the bearing capacity of the foundation meets the requirements of the subgrade, ensure
the overall stability of the embankment and prevent the pavement subsidence. Soft foundation processing method is often a
contest between technology, economy, and construction period. However, compared with other treatment methods, although
the prepressure drainage method is longer, but the treatment effect is good and the most economical, so it is often used in
large-area soft foundation projects in coastal areas. Compared with the traditional reactor, the vacuum combined reactor
can improve the reinforcement effect and reduce the construction period. In this paper, the application of vacuum combined
stacking preloading method in soft foundation treatment in coastal area will be discussed with engineering cases.

Keywords: Road engineering; Soft foundation treatment design; Settlement control

SER) A REE I RSB ATE, RIPEREAERS MBI, BT I X R

PEE, PR " RS AR 2R
KA TR TR AT IO, e i SRR,
e 55y, i, B AR R S Al
KJEIEFRETE . AR, BIEWTIEA T RESE M It &
IR ML A o TR IT LAY T 5 o %o e 965 7 IO At 3¢
TR B T TR R

BEIE M X A A1 P 25 2V UM L 300 P C sl TR
BUM AL, R RA SRR SRR,

38

AOIE B TR, ARCHE AL PRAS 2 A PR R AR 3036 2
BEAEIURZOR,, PRIEB R B SRE ORRE PRI Ll S 5
LTI

R TR, B UL AR B BT VR A TR
WUEHEK . WIPERE, Eadk, siayds. Hr, ®HT
BEIE L TR A AL BT 2O BURHEK . 25 MR
BEo BB BETT A RORERE, TEAERHOAR . ZBF AT
2R R TIIAE R VFRRTER T, BURHORIEERA 2



Tl A: 55348
ISSN: 2661-3662(Print); 2661-3654(Online)

@ Universe
Scientific Publishing

DR HIPE R R R L X 25 R AR T
TR HE K 125 kR PR A by EROF 7T S S PRl PN ) R Bk Ak
BLiilyrpr

SRS (TIRE | F o wb: B S R e L OF i A T
J&FHEK LS, R E A WUR N E AR, 3 e re
BT R R R T D2 MEHE KA, 78 AT HE
IKARAE S8 R HEAKGEE , PR AN 3 S v A A R T %
B, EA R HEK AR T A B R s, TR HEKGE
TR, A 4 FL R K A HE K 3 HE
B BRAHE TR, A B TR I 1 Sl e 4t
ek, SCBREHA, BEA TR AR BU T HE 28 0 s B s il
JE, REMEEEFHIMESOR , AR T

—. BEXBAMHTENAFARIR

MO TF I, SR MRS B A VER ST, A
TR AR ARG e m et , T2 Bk T B A<
M ), R FL2S A 380 ~ 95kPa iy S AL fr 4K
BRI FH T R e R i 1 45 TR S, RS T
B2 R3S

AL Ty T, BRI Bas VR e AR ik
PFLIRZK T, NI AR A 800 3, I HAh B
25 TR AN HER TURAA B, A A0 338 R in [ R S A
—F, RN AR, L P A B OCAE R T
S AT, SE—00E T B AR HLEL R
SRR RS AR ALK R T, A AN T i B
Wo HEEPYNESRA TR, HIRKE

EFE (HEZRAMER ) T 8k 2 587 HE S R i e 3 e
MAEGE (HAVER) T KR R ok & A=
“EB” FERHES, IS BURRHER TR LRSS S
TR SIS [ 25

LS B M B TR [ S5 LBy T RIS AT 2 0
TR, R B A5 TR 325 9 A7 28000 [ R Al A AT 4
AT, BEAEEHT B SRS RS | 6 A 24
Sy A AL S e X L ALK R ) AR AR A
AP ML AR . HARR AR TR . DiRETHRAE S 58
IR 26 A5 [0 R AL Ry AT S S R PR

—. ETBEHETERARELRIE PN A

Vb DX b S5 A AT F % 2R T FRURH b 3 B T 2 Bl
WO fli, R RAAIRERRIR, SKREERL, A
SCHE A A TR L DXV S RO B I H e FLS R
A MU B AR AE SR TR P AR

ESVIES

T A VAL (NS oS - 4 ) JH T
PO TR N 235 H AR TF K X IRMEAZ O X 00 H AT IRV
TR R X, GE R4 1.8km, IRTHTIR TR, Wi
T JEFEIE S 2m 2 3.5m,

T M b DX 565 DU R 7 5 J2 L A K 80-100m, ot |-
30m IS 4, T2 g T] AR R0 AR R A 8 B IR
et i+ 2500 A LR 5E)E 1-3m, IR
J220-30m, JRYRFR L 15-25m, H R+ KA
+ BREERAAE, IR R

&1 ERMERTHEEYIE N FiERR

TEAR | BE (m) | &Kz HE o/m’ LB L IR % FHRR IVERE R | R4 BB MPa !
e 20-30 65.4 1.60 1.85 53.7 28.1 25.7 1.84
AR TRE 1 15-25 45.1 1.76 1.25 42.6 23.7 19.0 0.97

IEE BAT I WA SR, B TREE IR, KR
FALBR LE B s, 22000, il T TR B T
K, LG e iRk, KA “HA BURER A e
+ BRI KR BB BT

e 1. 5m—2.5m . BEHEZE U A AR RS
HIFERIRT, F)R A B R bR &, FHE
FC Lt g . HEKARIEIE Im, TETTEATE, HEKMR
KB 15-25m, HOKMEIERHIBHYZE ()2 AMSER ).

g < EHLIH-E
{—\ x.\f‘/ """""""" T FHEHE
-\ 1,1 > _—Mﬁ% £ Py
ma\ *__?._4. e /-\ — #Aud £
L5 O I e gy s ey 1L
W 2 T T =111 — T
i N | |
sredn /4y o
REOLS . HRE (LK)
#H AN |
it EAR INNNNN Tl

B1 EZ=BGHEETELSE

39



@ Universe
Scientific Publishing

Tl AR: 5435
ISSN: 2661-3662(Print); 2661-3654(Online)

A AfP )
/ 5 \
WX / \
951 r* 2 \ ¥E
\ I.I'II FEREAR \\\
/ N
{ | L I N
0 ! ! 3 4 5 é #H(R)
B2 fndeh sk

HA RS R R 6 1 A, R E e s
U 20 K AT, g ihgean bI1&l, EFEE5TIRER
M EBANETR, HHRSERMe-p i, HiZEET
FETH R IR RS R0k, 145 5 R FIOR Vb3 [ 25
WY DT FERE R, 134 [ 25 B R ROt R b ik
PATIEIE . DIRETRARATT, 450 2 >85%.

F2 TETEER

Bt TJA | TR
. VISLiyE ke | mDRE
=

(em)| (em)
2.0m | FLZS T + BEGHERR (85+425kpa) | 8.1 81.2
2.5m | FLAS U + A HERE (85425kpa) | 124 | 1157
3.5m | ELAS TR + A HERR (85+425kpa) | 13.4 |  134.8

2=

KR U Tl DT BOEE Al B T RRLT LS ( F s S
B~ PV LB ) BB TR TR s Tl X —31, 4b
TR DX i T AU T R R T R T DX, R R T IR
WEVR PEAT Bl RS CA, IR e 23 i e ny—4
TR ) T RES A

MRS R, BRIz A e B A
AL TWIH L Z LN, HRAR S KL 40%, KK
LB A 1.069 ~ 1.178, 4 & %00.648 ~ 0.697MPa,
FIEZ110.0m, FRAERBM, THAMERZE, XK
HE AP 3 SR L U Y 2

ShG BRI B S A OB A E T, MR N
N FIPif 2 T9kPa,  FRARINT 85kPa ) EL4s TR ff 2k, {H
M AR, BRARUIREASRET & TR UIRREK . Ik,
Tt [ SR FH FL A3 A M T R 7 A 3L

B3 XiEmEmEHIKIE
FLAS A HE B IUE J5 58 SRS 5] — i e AR — 3L

40

S RLHE K MR 6] B R FH 0.8m, 1E D7 A6 B, B 2S IR fof
7 85kPa, HEZJEEE Im. HASHUR0OKR, HPEa R
80K VIKEITTEINIL ST —Z G, THEZE N &
UURE223.0em,  H: it T2 (8] 30 B 201.7em, 5% 4% U0 1%
21.3em, [EIS5REAE]90%.

ESUIF0T

L PATE B S PR R, R T A B
Y3 TR B AR PEA TR AL BE, Y RETH L E I TR TS0
R R 1 45 B 2K

3 2ok i T 40 1R B 2 S P L TR 1 R W, i
PRUTREASOL S TR A2 R 22 AR08 4E 15% , JF HiTH
SERAH L SEPRIE LR ORST , SCPRUIRE T Jiob, 454
IR PG M5 Rl 3 b X LA G TR, HEK FiE
TEAC PRI Y803, A0 TR BRI B YRR

g5 b, A Z A R SR TR, B
25 R ME B IR TV 1 b IX ) R TR KRR A 3
A EL T RIPERE RN G AL B, 3R HE7K 7 ZERERS T 2
TAEF R I BB B i 25t . M T AL GE Ry 25 il
FEEHEF TR, B0 A HE AR 00 o [ R L B
LB A T

=. &iE

ARICHE G TR, W BTG HE 2000 4% AR Ab 3
VU b DX T B R AT TR I SY, SERRGIFSE TS
HER A5 M 268 00 AR A A A ARV VS R R v A M
T X TR 1 B W SR B - 7 T BB R B = N T
MIRTER T, LT 40 )2 BRI RN R VD 3 — 2k [ 45 B i X
b HE B 45 OB AN X [ 25 1 015, BB A2 45 TR
MER o TR EL s TR AL A JOR i, SCh TR
BB RS UL . R E DA B HE KR i IR
JE20m LA b, AR F 14 KAE 17K 3k 10m+ HE 2
EAS O, H T B2 15 G ME 23900 He o [T Bt ) b T
IKBLAEAL— EAETES S, TEALIR LA AR R afr AR A
TRERT, B Bt 2 MR 48 i o 2 1 15 K it
P T A KRR 2 R, PR, g il T HE K Ak 3
AU AR « DA R A 3 PRl LA A 7K TR b 27 %o T HE 7K
RORAFAE RSB 23 RSk — A B ST IR

Sk

(1] BR BR 2 10 ok HLBRAF 5%+ 4 (0] 9 11 T FE,
1991 (4): 17.26.

(2B 2T 3 . A5 T VA A B M M BR it | it 5k A 2
AR IRIFSE [D]. MR 22+ 226718 3C, 2001

(3177 E 42 . LA Tk A M 28 001 Ak B 3+ W R F 5%
[D] KR 2L+ 200183, 2010.



