Hans Journal of Civil Engineering /K T#2, 2026, 15(1), 132-142 Hans X
Published Online January 2026 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2026.151016

Settle3D3RFFERA/K AL AP L ERETBET
vak ilasl: 03¢

£ R, BRT, BHET, NEF, WAH#
EALKAPK R S BR R 5 AR S B, TR R

Weks H . 20254F12 4230 FHER: 20264F1H14H; KA HM: 20264F126H

wm B

st “BoKIZRK, KAKBSE” KRR SER TR MR, SLERRREBETIER. XEM “BK
LR PRI BRI AKTE, R38R0 UL R I35 B8 R i Settle 3D #k 44,
BRSO, 4 THRAIRBTTRERERE N, RAREIREREAE IR W XHERBT a3, A
SRR RYL B IBAT DR A BOR YT RE A R R B R IR 33009 - H T K KB B RAE K KR BT e
RE B BVIE: oW REBAATTRERAL S M T AR AIRE KA K.

X7
Settle3D, L, 1ELE

Application of Settle3D Software in the
Settlement Deformation Analysis of a
Canal Section in the Middle Line of the
South-to-North Water Diversion Project

Shuang Liang, Hanxue Lyu, Jianing Yang, Siyu Liu, Yinbo He

College of Geosciences and Engineering, North China University of Water Resources and Electric Power,
Zhengzhou Henan

Received: December 23, 2025; accepted: January 14, 2026; published: January 26, 2026

Abstract

The characteristics of expansive soil, “swell-on-wetting, shrink-on-drying”, have a great impact on
the actual engineering and are closely related to the stability of the soil. Based on the “settlement
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and deformation of a canal slope in a canal section of the middle line of the South-to-North Water
Diversion Project”, this paper uses Settle3D simulation software according to the engineering de-
sign data and on-site monitoring data to establish a canal slope model, simulates the settlement and
deformation of the canal slope under different conditions, explores the settlement and deformation
mechanism of the canal slope, and proposes targeted prevention and control measures. The results
show that the main and secondary reasons for the large settlement of the canal slope since its oper-
ation are as follows: the large rise and fall of groundwater, the large rise and fall of channel water,
and the settlement of the embankment itself. The analysis of the overall settlement change of the
canal slope is related to the groundwater level and the channel water level.
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Figure 1. Settle3D model diagram of the primary construction canal slope
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Figure 2. Overall settlement displacement cloud map of the
canal embankment (top view)

2. RIRBIETEEMREE

Figure 3. Front view of settlement in cross section of canal slope
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Figure 4. Settlement and deformation diagram of the surface cross-section
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Figure 5. Plot of deformation change with depth at the highest settlement point
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Figure 6. Plot of settlement over time
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Figure 7. Settlement deformation curve of normal water level of channel water level, considering dead weight and without drain-

age
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Figure 9. Settlement deformation curve of the channel due to changes in water level, considering self-weight but neglecting
drainage
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Figure 10. Considering self-weight, drainage, and significant fluctuations in canal water level, the settlement deformation curve
is obtained.
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