FRARYRE BB FI  ommnmn oonn

Caj = Cdmlm%{“
THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

B+ Ry S TS TR AR A RE DR AL O

FahE, REH, ¥} X, & & #HFIK

Evaluation methods for performance of post-construction settlement prediction models in thick loess filled ground
YU Yongtang, ZHENG Jianguo, SUN Mo, HUANG Xin, and HAN Wenbin

TEZL L View online: https://doi.org/10.16031/j.cnki.issn.1003-8035.202211003

LT RGO H AN S R

Articles you may be interested in

FETFBA-LSS VMR AY pYy 3 - H 38 B Rl T

Prediction of the disaster area of loess landslide based on least square support vector machine optimized by bat algorithm
S, BB, BT, B, R EH TR E S PR ). 2020, 31(5): 1-6

TR R 5 SRR FUA AR E YT HIHR

A preliminary study on evaluation of rock slope stability based on index variable weight compound cloud model

AR, AT b L B K S BRI 2021, 32(6): 9-17

AL b= TP 4 BR 0 T g fe A Ak

${suggestArticle.titleEn})

JEINEAE, 2, S5, XU, H R bR E S PG #2018, 29(6): 86-91

BTN T3V O TLIRELT LH DC % E A e o M S T

Evaluation of Xiashu loess slope stability in Zhenjiang area using different methods
FRIE R, BAE, SEBEST, XM, AW E TR E S PR, 2021, 32(1): 35-42
il 57 TR B WS Sl AL 5 I MR A s —— DU SR O AR o &5 1 35 191

Kinematic characteristics and emergency response model of loess landslide drived by snowmelt: take the Zeketai Landslide in Yili,

Xinjiang as an example

B R, T, B, 255 IR SA AR 2020, 31(6: 78-90

BT E R R R R 25 S b R E PR VAR

Goaf—collapse sites stability evaluation based on principal component hierarchical clustering model

SRR, FBIAL, ZEVRE, i TE b BT R S PR e 2020, 31(6): 116-121

KR AT, RAHHEZ PR


http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202211003
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.05.01
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.06-02
http://www.zgdzzhyfzxb.com//article/doi/${suggestArticle.doi}
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.01.05
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.10
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.15

5§ 34 % 5 44 Hh I 5 KCE S B I 4 Vol. 34 No. 4
2023 4 8 H The Chinese Journal of Geological Hazard and Control Aug., 2023

DOI: 10.16031/j.cnki.issn.1003-8035.202211003
Tkt FREEE, VR, A5, B s BT i TS DU AR REPEAG D125 (7], vb B B R S BRI, 2023, 34(4): 39-48.

YU Yongtang, ZHENG Jianguo, SUN Mo, et al. Evaluation methods for performance of post-construction settlement prediction models in
thick loess filled ground[J]. The Chinese Journal of Geological Hazard and Control, 2023, 34(4): 39-48.

BEITREAHMM T ERERNER SR ITRAE

Foagh REE>, 3 XL H OB HIUR?
(1. PERRGICTALFAREARASE, K e 710077; 2. HEEAARKRFERIESR,
kv H 710055; 3. MR T RZ A RIEA RN 8], G HZ  710043;
4. P EwEE RGN TFRIZARNSE, G B 710065)

WE: LRI R EE &G REEITH MG RN ERS SR, A#EE S8+ RH

7 Y i B T U0 A S0 B Y, R T R SR 9 4 R E O TR A0 ST R BN L A BT T T O il e A0 A Ak L D R R

P, BT 17 RIS S B0, BT R T R O A S AR O vk o SR W (1) TREBUE X TR U0 K T A 4R
“ AR AL, iﬁtﬁfmbwn%ﬁdﬁ%ﬂ*& i Bk (70 8 1 990 I ok R 5% A AR, 1 A S B DT R S T R MK B (2) %

AN R 25 UG R 25 S 5 R 25 i N FE SRS fﬁ?lJEIffT A 32 TR AR Y ] S R R A (3) MM A5 A

CIU ) 0300y 0 5 TR 5L 458 T W10 90 00 6 JBE 8 e 0 R o e R A 338 7 i, A 17 A IR0 o 0 00 Ak SR B 5 (4) DT B
it 119 25 A - R, AR T 5 A5 (5) 8 K AR AR 0 I I R, S B TR BUMORS BE L (B Ok E — e E T, WS R 4R

BCRON B

XHETA: W 4 WY TR UM B0  PEAY 1R bR

fESES: TU444 XEkERERD: A XEHES: 1003-8035(2023)04-0039-10

Evaluation methods for performance of post-construction settlement
prediction models in thick loess filled ground

YU Yongtang'?, ZHENG Jianguo**, SUN Mo*, HUANG Xin?, HAN Wenbin*

(1. China United Northwest Institute for Engineering Design & Research Co. Ltd., Xi’an, Shaanxi 710077, China;
2. College of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an, Shaanxi 710055, China;
3. China Jikan Research Institute of Engineering Investigations and Design Co. Ltd., Xi’an, Shaanxi 710043, China;

4. Power China Northwest Engineering Corporation Limited, Xi’an, Shaanxi 710065, China)

Abstract: The prediction of post-construction settlement is an important reference for the evaluation of deformation stability
evaluation and building layout planning in thick loess filled ground. To choose suitable models for predicting post-construction
settlement in thick loess filled grounds, the characteristics of post-construction settlement curves are analyzed based on the
measured settlement of a thick loess fill ground project. Seventeen regression parameter models are established, and some

evaluation indexes and methods for models are proposed. The best prediction models for post-construction settlement prediction
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are optimized. The results indicate that the post-construction settlement curves of the filling area change slowly, with no steep

increase in the initial stage of earthwork filling. The settlement rate gradually decreases with time, and there is no horizontal

section where the settlement tends to be stable. The optimal regression parameter model can be selected by minimizing the

extrapolation prediction error, the internal fitting error, and the posteriori error ratio as the comprehensive control objective. The

MMF model (Typell ) and hyperbolic model show high prediction accuracy, good stability, and strong adaptability, with the

prediction effect being the best among the 17 models. The more stable the settlement data changes, the better the model

prediction effect. Increasing the time span of modeling data would improve the prediction accuracy, but the improvement effect

on prediction accuracy would no longer be significant after reaching a certain value.

Keywords: loess; thick loess fill ground; post-construction settlement; prediction model; evaluation index
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Fig. 1 Distribution map of representative surface settlement

monitoring points of post-construction settlement within the test site
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Fig. 2 Post-construction settlement curve of representative monitoring

points within the test site
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Fig.3 Internal-fitting and extrapolation prediction curves of each model
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Table 3 Internal-fitting and extrapolation prediction of settlement data for different monitoring points using the optimal model
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ST

WS BT DL HURR SRR,
a b c MAPE /% MFE

Xk 15.826 5 0.074 7 — 0.980 5 8.33 -0.60 0.58

52 MMEF- Il 7.494 2 15515 829.140 0 0.988 0 7.42 0.56 0.55
W 49610 0.014 5 — 0.996 9 3.28 1.31 0.73

53 MMEF- I 64.772 4 1.0199 344.134 5 0.996 9 411 1.60 0.88
" pAdiiiEes 3.4475 0.009 9 — 0.997 3 0.78 0.56 0.12
MMF- I 90.252 5 1.034 1 350.090 8 0.997 4 221 1.28 0.32

XL 2k 3.7677 0.009 5 — 0.999 0 234 1.29 0.64

S5 MMEF- I 86.206 1 1.058 4 397.9812 0.999 1 482 2.51 1.14
s X2 3.1247 0.009 5 — 0.997 8 1.42 0.92 0.24
MMF- I 112,907 6 0.980 4 329.866 0 0.997 9 0.57 0.46 0.10

XL 2% 44275 0.010 8 — 0.994 4 2.15 -0.75 0.22

S7 MMF- I 71.240 8 1.079 4 416.681 1 0.994 6 1.30 0.64 0.13
XL 2k 9.803 9 0.1899 — 0.9419 31.96 224 3.26

S8 MMEF- I -1.039 6 0.120 5 23030 0.981 4 0.55 -0.05 0.11
s X2 7.944 8 0.028 8 — 0.9816 8.11 1.79 0.54
MMF- I 35320 1 0.993 6 274.508 2 0.999 9 7.88 1.74 0.53

XL 2% 5.529 4 0.016 7 — 0.990 8 4.16 1.37 0.40

S10 MMEF- I 166.371 1 0.842 3 540.347 0 0.991 7 3.30 -0.98 0.36
. T 4.0073 0.010 0 — 0.998 1 351 1.75 0.69
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s17 X2 32720 0.0110 — 0.996 8 5.66 3.08 0.78
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Fig. 5 Curve fitting and prediction results of the optimal model with different time span
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