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New method to predict in advance settlement of ground under multi-stage filling

HUANG Guang-Jun
(Land Reserve and Exploitation Center of Bao’an District, Shenzhen 518102, China)

Abstract: A new method named settlement differential method was proposed. By use of the method the settlement of ground
could be predicted in advance under the condition that fill material was added onto the ground by layer. The development of
ground settlement at different filling stages was revealed, so the ground settlement data observed at different filling stages could

be used in linear fitting to predict the ultimate ground settlement. It was useful in fill construction that the ultimate settlement of

ground could be precisely predicted in the course of filling.
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Table 1 Comparison of the results predicted by the settlement differential method and other methods
N s e e L T IO e b R
COREH . SO, TS VML HET AL R
S . Bl /% . ypes PLFE/mm
= &mmgmflwmm e 1 21t GIaT
7 il Beitm  Amm St W Sk gk
P /mm
1 45 41.4 307 922 0.0515 937
2 75 67.8 490 928 0.0501 928
3 147 60 100 824 913 0.0449 846 876 952 943
4 177 90 100 855 877 0.0361 868 881 882 915
5 207 120 100 869 849 0.0325 876 889 887 919
6 237 150 100 876 823 0.0312 879 886 885 916
£oor BERSE, DIREZETR WPVE. = RUETIGN 1 45 RAR %
£ T, AL 1%, S8 150 d J5 A SERR TR
10030 60 90 120 150180210240 270 300 . : o e e
2001- HREE . dbel W, e s, SR
e B 22V UM A 25 SR AR R MR =k AUt 2k
B coof HIEARK.
30| A AR BRI 1 A5 KO B, ALk
o0l Wik =k SUNAE B BT, YT

B 3 AR - B (6] B 2 K A Ed 12 Hh 4R A
Fig. 3 Observed settlement-time curve and the corresponding
loading process

FEAN[RIRY BE 73 591 R F U0 B 200 BT R A3E AT 13
W, XML WKL S REEAT IR, TR
2 1o PURFZELTN AT 4250 (23) A
2L 4 R,

ME TRl EH, W90 d i, RIDIR 2.
R =R OO FRT (v L S D A L

10—
8 -
6 \
>,
4
2 —
0 1 1 1 1 I
1] 10 20 30 40 50
B f)i/d
(a) HE—RGEMEMGA5 d, BT nah/ G mat=41.4%
1or
8
6
T4l
2 -
V] 1 1 1 1 ]
] 30 60 90 120 150
W a)ed

(c) HE—HATRMEMIG 147 d, Bi%4R60d

(

Be 2 v eh T R I e f s D ESdl TR AT R
HERGR 0 . A b, B R Bl 41.4%H
P TR0 25 S 5 6 2 90 d = 1 T &5 A ZE AN E 10%,
T FO0 B ()32 617 1 24 100 d.

R, A ITRBLY A i (RS0 s, 5 o
B FHEANR, HIE, EHI A A, X
B (12) PIZRPEBS S SebraT thN . B I
M REK, S HOR I A LK BB .

10~
8
61—
- 4 _\\\
2L
V] | 1 | 1 |
0 20 40 60 80 100
B fjesd
b) E—ARMMETS d, Bk Eei#R-67.8%
10 —
8-
6
T

(=T ]

050 100 150 2004250
mffaje/d
(d) HE—EMRMEMIG2374, EWR1504

B 4 TREEZMN M EIREARN (23) BaMELZ
Fig. 4 Linear fitting according to Eq. (23) with ground settlement predicted by settlement differential method



5563

VR NIRRT T R U R R ) DR 2k 817

LA 1) B AL %A I 1) B A B e 4 L 2 18
[ SRR 2a o O, BHAS NI (O HERS . B AT
Ne PRI, HE R ORI ARG IR TR
T K 0B () 5 AT PO, LA T 1) e £ T A
R PR v AR TIEIN ( B i T R S B 25 R
SR, FEWEE—BYRT R,  pAEEHAs e, Tl
Bk B ok B U T 92 b . P S AR S 60 d
DA (D3 A0 0L 00 A 304 7 005 i 00 43 e e ok P 5 )
DRI EE, R,

ELIEERI (|) 1/d
50 70 90 1o 130 150
820 T T T T ]
830 -
—o— SCIMHTRE
Esof —a— HEDIRE
8 850
B
= 860
=
870 -
880 L

B 5 if# 60 d 7 RAIPES FMTREEI AT L
Fig. 5 Comparison of the observed and predicted ground

settlements (60 days after the fill construction)

4 MFEEZFNEEMS
HILETIHEA, IR L RAT PR AL
YT ZEAG 25 GAir BT PTG —

TORER, DRI [ B 0] P 8- 20 8T 110 i 00 K Rt

AT, TANGIE TR R B T2y Be o itk 5 %

RATEAE T RSB[R SRS T SN i) %

A 287 A AR B AR I LN 14 5 o
(2) BEATRU™HE BB IR, VSR, R

(RSN L Ep N IE =R EFS W23 UN G AINEES et

AN PERLS R
(3) AJERHTIM, HLFRE R . — RSO0 T

53 G IMARE AT B 2 RIAT T G5 0 v 2 Fo

W BAE R R AR DTRR,  DRUMAE T 2 f Jm 8 A, T

FCIE AT AR BUFUTO R D Rt 1 2 2 S e 0 i 23

DURE A, Sl D TR PR i S PR R SRR

IR 22, RHORIE TR BRI T, DR 4 T RIS

P2 FAT B e X DATE R EAB SR 3 0 91

A TR 2450 ] <
TR PABSE YL, 27 Hh B A R HE B i He HF

K G5k, B EEAL T IRbR o H, 5 B I TR far 38

p» CGZXHL p g R T H, UL BT Ar 2, A

DI DORRE A BT A 80, BSR40 2,

FEMUR B S A TIRTRR 04 H, IR AR A ) 5 82

BB s o O R, ROTROR SUR i o SRR

BRI S PR ) S SRR R, R ZEN AH, , B AAMY
BN T ARLER AH - E IR, i AR R T
s or 25 I B Hof 2 210 AH, R R
DU N T SE bR Ja SR UM, R 250 AH, , AR
VI A Tl bR H, CA b (52 o 99 o 3085 bE %%
WHE p NAH, -y Cy MIEETERE, ASBE 0T 4728
U) ff CAAAIE RS0 A, 17384 0 U AT A Ap R AT
B TARIEY . SR DR 222 a] 76 R T R T B 1
J2 Z e TR i S e i, R ek TR DR
i 5 SEBR ) R B0 2 I R 2, LYY AN Y
TF3C, RN R+ 5 RS Ra st [ SRR BT i)
B, SRR T AME 7 s i, X
BAHEKR.

5 MEEZXENRED

S PIRREFAAVEZ A, (A LR MR, 7
PLR JLASJ7 1 n] fig 23l R it 22

(D R (12) %:%Fﬁmﬂ&'—wﬁww\o

MG - e 4i th 2k, 4 R 5L a, BT 1P AT 20%
IR o I, 585 ¢ 0 I i fr 2804 A 5
(It BE DT s, BERK T30 i + k SR 5D R K/ f i
B PTG DR DT s, | (021,62 1), AT
BP0 43 if 3 A FH T 118 S 0 s 1 05 A 2 A4 1) A
DU AR R 68 LE S B O K o SV Ay T 00 b B 1) S 0 P At
ST R 3, R BT U N ey A 1) fer 2K
(19 172 JaHEAT, AT R4 8 Ky Tk, &
75 Bk TNy 2808 2 B fr 2111 2/3 JR AT .

(2) AN Nsese (R85 n Sk, i H
AN T k9, k<n), $3N (35) TG T £k A H
TR ISR, REETEASE (k1) ~n ik
VS it s 7 2 (R I IR

(3) PR ZE 1R AR RE S e IR A 45 T %, RO Ik
[i5] 28 T B 0 I/ ) TR F) S P i LA TR O

(A)FELCAE L H LT B A S AR T e AT 5 X
(23), BB MMIEHE . IR B R R R, IXAR
g FEGUETIM R 2 . Rk, Wes (23) R
PERLA I RO 2 o B (e PEAH OC R H R <0.9),
W2 AR TR

6 & iF

MR ARVDIE — e[S 25 B 18, LA R OmBAs L B
VS REY 2 [ 245 P (1 e (R ORVb Ik, ASCHR I T
R0 DRI AT P Lt BE TR R ik —
DR 22Tk 2T A AT A F T B T A e



818 H o+ TR ¥ 2007 4F:
UHRGE— THlEok, P, RERIN A SHATE TS ) skiow, Wi, % o, KhIr EmBgr: F ok

DA AT LML S AT & BT BO™ 5% 1 2L i
Helt, VS OCRRIE, L SRR I A A A
B Iy S A A LA BT . N 0y
5, IR TR T R b 3 5 T A e v By 2K
TEH R b B TRRRL,  NBEAE T2 fF R 2e i A%,
JUFCIE n] AE U0 e 0 B ek 2% 2 A i T
BrpUbR L, A TR TR SRR AN e S TR A
Z %, SHRIE TR T, LR TR
M RAT B

RISV, HRAIRRE. W
X I T A MR S S BrAT N, B AT B
(8 23t A P 110 S 0 s #8287 2B 1) L i
B nT e LE S PR bR, WO By R A T, X
g I B SRk AT Bk B R T R 172 )5
BEAT, W TS L E AR 23 JRikAT. BtAh, i
T Z RN, (ERAEIL %0 (23) Rt
U I AT BER L BRI B, X AR

B0 AR S RS 10 3 o T O 00 s b KRR 2 5
B pittry AR NSRPE, fEE R .

B35 3Rk -

(1] TEERR, R b % LB A 4 ot 5 P i e Lm0 39 i 0]
AN B4, 2003, 23(5): 72 - 74. (WANG Jian-bin, CHEN
Zhong-ping. A new method considering the load height to
predict the settlement[J]. Journal of China & Foreign
Highway, 2003, 23(5): 72 - 74. (in Chinese))

[2] ARJGHE. 5L 00 2 T T 28 B DOBR PR T[], MRolk i e,
2001(6): 30 - 33. (SHAO Guang-hui. Inquire into the
compound hyperbolic method used in the highway settlement
prediction[J]. Forestry Construction, 2001(6): 30 - 33. (in
Chinese))

(3] WIPKH, 3§ PR, BAESC SRR R 2 8 40 Pk
DUREREIOJTILL]. WINIACIEARHE, 1997, 23(3): 9 - 12. (HU
Qing-guo, HUANG Qing, HUANG Sheng-wen. The method
to calculate soft foundation settlement with the observation
data under muti-stage preloading[J]. Communication Science
and Technology, 1997, 23(3): 9 - 12. (in Chinese))

M7 A BER, 2005, 18(1): 30 - 33, (ZHANG
Yi-ping, CAO Guo-giang, LI Tao, ZHANG Tu-giao.
Prediction method of settlement under multi-stage loading[J].
China Journal of Highway and Transport, 2005, 18(1): 30 -
33. (in Chinese))

[S] 82320, ¥RVEBL, 5. Asaoka ionf B3 B k2 10 4]
PRI A 3C Ml ot T RS Ml BT, 2005(1): 41 - 44. (PENG
Man-hong, TU Xu-hang, WANG Zhi-liang. Early prediction
of embankment settlement based on Asaoka method[J].
Hydrogeology and Engineering Geology, 2005(1): 41 - 44.
(in Chinese))

[6] XA, 28 A, HbHbak boy S0 T s S DO R T Ay
L. Ak TR AR, 2003, 25(2): 228 - 232. (LIU Song-yu,
JING Fei. Settlement prediction of embankments with stage
construction on soft ground[J]. Chinese Journal of
Geotechnical Engineering, 2003, 25(2): 228 - 232. (in
Chinese))

(7] # o, A=4E, M. AET 00 ik I 4 A i bR
DU, 31017, 2004, 25(10): 1551 - 1554, (YANG
Tao, LI Guo-wei, YANG Wei-ging. Settlement prediction of
stage constructed embankment on soft groud based on the
hyperbolic method[J]. Rock and Soil Mechanics, 2004,
25(10): 1551 - 1554. (in Chinese))

[8] ¥ ¥, WirhE, ZEPYE. I TR HOL R 2 TR SR DT
B a0 i EAE[0). AR TR, 2005, 38(5): 92 - 95.
(YANG Tao, DAI Ji-qun, LI Guo-wei. Settlement prediction
of stage constructed embankment on soft ground using the
exponent fitting method[J]. China Civil Engineering Journal,
2005, 38(5): 92 - 95. (in Chinese))

[9] REEMH, X, I, FAWE. FHIDTEE I B RS
ARKDIFAERL R IZ TP R[], AL TR, 2002(5):
37 - 4. (SONG Xu-guo, LIU Yuan-feng, YANG Ming-yu,
CHANG lJie-feng. Calculating the approaching settlement
with the observational data used in Qin-Shen special
passenger transport [J]. Subgrade Engeering, 2002(5): 37 - 4.
(in Chinese))





