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Abstract

The construction of tunnel portal section is easy to cause a large area of settlement on the overly-
ing surface, which poses a great threat to the stability of tunnel entrance slope. The surface accu-
mulated settlement caused by construction usually shows an S-shaped variation law. This paper
selects five commonly used S-shape curves (Logistic, Gompertz, Richards, Weibull and MMF curves)
and respectively applies them to the prediction of ground surface settlement caused by Huangni-
gangtao tunnel, and the prediction effects of each single model are analyzed. The weighted aver-
age algorithm is used to obtain the combined weight values of five curves and the S-shaped com-
posite curve is built. Results show that MMF has the best fitting effect among five single S-shaped
curves. The combined model was obtained by weight optimization, and its fitting evaluation R?
and RMSE values were better than that of the single models, which improved the prediction accu-
racy of surface subsidence and verified the validity of the proposed method.

Keywords

Tunnel Portal Section, Surface Settlement, S-Shaped Composite Curves, Prediction Model

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

BETE I 1 Bt L2500 51 ke i s L AATTRE . BT, SECBERRME. N T A SRR E 2 R
Tt R TR ORI E T, D AURNIT T R TR SCRAE S R R I A, Tl e T P AR TAA

AR, B EFH R ZPINIE STl N A2 U T . R EARE[1EH FLAC A4
TR A2 0l EARSEAN R T SR 7 R, R AR KR AL RS AR DL . #AR [2]50 4T T T
Jith T 5 | FE2 b R T B T A RN SO At AN 5 ST U B U o 5 SCOR (3B 78 T Y SIS 72 B e L b e U P A
RUPHAT NS EEIR B A SO/ R TS B, A SO 2 B TR . 2R [4IR L
TR S TR T L MR DRSO, R AR B B R, T
Jit TR R SRR S [SIWFE 1 i i DX [R5 T R b R AR TR, 15 3 1 M2 450 SR 58 1 2405 g
PR IAH G « Chen S8[6] 53 7R FH (51353 At B BT 18] 5 410 77 325 F00 00 K W T e el o AR T 5 SR SR O [
HUITVEAE R A TR FE R, [RDA G B 7 ks FERO T S 8o SR (0 IE# v . ER Bkt Tt E
R VBRGNS R, GG A IR S SRR T E DT S AR A — 8 I 22

Logistic. Gompertz. Richards. Weibull &z MMF %5 5 Fift S Ul 2851 fe/E — @ R b IR B R 1% &
JERARE, ER BT E S LA RHE R AR, A UG RS R 002 R I R TR T o 765 FE & i 2R R AR A
JRFRPER SR b, SZRIBCEEE, SR EAN S BUMRINA S EE, MEAATIIES, JREHE
FHF WS B 35V B Sk BT ] 1 T35 e M 3R T B 00, 36031 244 ToOASS 28 17 & B

2. MFRIPEAE
B TE I it 1 51 S R TR N R 2R s A A, A2 2 R AER . A BT TR I 5]
RUIES RS BN R E 2L, JFRERT 0, JfFmhZ KB S AU[7] [8], Wk 1 fron. Mg MESE[9]

][l

DOI: 10.12677/hjce.2022.114068 620 +ARTHE


https://doi.org/10.12677/hjce.2022.114068
http://creativecommons.org/licenses/by/4.0/

MR ARAKY WL EAEN] T kAT 80 N R UTRR 2 2 S AR {K .

A

b & =

>

B i)

o

Figure 1. Laws of ground surface settlement
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Figure 2. Measured cumulative surface settlement
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Figure 3. Comparison of predicted and measured curves
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Table 1. Fitting parameters of S-shaped curves
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Logistic y,(t) = a/(1+be ) 1155 19.81 8.16 x 102 — 0.9688
Gompertz y,(t)=ae™" 11.86 3.80 524x107° — 0.9668
Richards Yo(t)=a/[L+e® "] 26.19 432x10% -154x10°% -0.45 0.9693
Weibull y,(t)=a-be™ 31.19 x 1072 -13.91 64.43 -1.25 0.9688
MMF ¥s(t)=(bc+at") / (c+1t") 12.90 6.86x102 1427.10 2.28 0.9754
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Table 2. Combination weights of S-shaped curves
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Figure 4. Comparison of predicted and measured settlement
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Table 3. Values of R? and RMSE for each model
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i Logistic Gompertz Richards Weibull MMF H AR
R? 0.9688 0.9668 0.9693 0.9688 0.9754 0.9993
RMSE 0.3225 0.3654 0.2736 0.2362 0.1047 0.0832
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