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Real-time modeling and dynamic predicting of settlement of soft soil roadbeds

XIAO Wu-quan, LENG Wu-ming
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: During the filling construction of the soft soil roadbed, the total settlement value could be predicted by using polynomial
and time-series combined model. On the basis of measured settlement data, the polynomial prediction model could be discriminated
and established by statistics; and the settlement trend value at a certain future time would be predicted. The random settlement could
be gotten by random prediction model that is established by smooth and stable time series analysis method. The sum of above two
prediction values is the settlement prediction value of the roadbed at some certain time. With the addition of new settlement data, the
model parameters are continuously modified. The practical settlement prediction of the soft soil roadbed shows that the combined
model is superior to the single polynomial model; and the absolute error value between measure and one-step prediction value is
mostly below 5 cm. The more prediction step is, the greater error is.
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Table 1 Comparison of settlement trend prediction model
ol 3”
& TSt A R? A Wﬁﬁﬁ/n}m T/ mm
S (13) S(14) 1% 2. 3d
S, (t)=-0.064 57+ 11.2861-17.315 0.981 6 118.5 128.0 137.5 146.8 156.0
S, (1) =-0.097 97 +2.138 97 — 2.394 7t +2.662 9 0.9952 117.9 119.7 117.6 111.0 99.1
S, (t)=0.009 164 - 0.370 767+ 4.834 117 - 12,1367 + 12.202 0.996 6 116.9 122.2 127.4 133.5 141.7
S, ()= 0.001 48> - 0.044 3t* + 0.3561° + 0.506 21> ~ 1.466 8¢ + 4.312 4 0.996 9 107.8 111.0 118.1 133.3 162.5
S ()= -0.000 265+0.0083£° - 0.163 9¢* +1.3573¢° - 3.639 31> +6.210 7t - 03129 0.9970 -117.4 -240.6 -4179  -666.7  -1010.1
%0 (D) ARSI S A
SO =S5, +x, (15)

(S.()} =(4.5,4.4,10.0,19.6,31.7, 45.1,58.8, 72.0,
84.0,94.6,103.5,110.8,116.9,122.2)

(12)
1~3 AW 15~17 3 (P 150, 160, 170 d
I UL S,(15)=127.4mm ; S,(16)=133.5
mm; S,(17)=141.7 mm .
F (1D A3 BIBEHLIR S I P51 {x,) -
{x,} = (1.54,—2.80, —1.47,4.86,—2.78,3.14,- 4.18,1.97,
1.01,—0.95,—1.54,0.81,2.17, - 0.83)
(13)
X I P AT PR . FIERIES A
RL30 Ak i % BIC #ENEEST T AR (5) TRIAE Y :
x, =—0.391x,_, —0.264x,_, —0.251x,_, +
0.36x,_, +0.47x,_,

Fe (1) (2L ) 43 15~17 WTkERE
BLER > FINAE A %5 = 1.786 ; %, = 0.582 ; %, =1.012,

K F 5853 55 BRI 23 PRI 25 5 F 0] i (]
N 15~ 17 WIRJUTERAE I R

(14)

W $(15)=129.2mm ; $(16) =134.1mm; S(17) =
142.7 mm .

LERAFFIUTEMIME S (15) =130 mm, %
R vk 0 R N A PR AL Gy R

S,(t+1)=0.0104r* —0.407 9¢* +

(16)
5.1711#2 —=13.244¢ +13.19

£ =-0.051x,, +0.032x,_, —0.11x, , +
0.342x, , +0.294x, .

FH LTS B4 16~ 18 HAMIUTRETRIAE i F -
S(16)=136.61 mm; S(17) =147.49 mm; S(18) =
163.41mm .

MCESEHE, FRIRTSF—ASB IR,
SRR, TN R D AR . B O R
A H Excel 2000 F1 H 4 FFHELE 0.5 h 584
PRTE S  H A5 R

2 BT 5 TR S 6 LA L
A B — P PN 5 S th Zean Pl 1 o

(17)

£ 2 K101+105 FRIUA: T2 TG 5 SifE Lt

Tab.2 Prediction and observed settlement values of observed pile k101+105
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