538 & 553 FE R S T - 5 N Vol. 38 No. 3
2024 4 6 H Geotechnical Engineering Technique Jun, 2024

CE S 1007-2993(2024)03-0263-10

25 SR TRV AR - 25 40 1 e ) SR B e A A AR R

YU BORES PARA ZEMN KRFE
(1. AL R RS20 TRERE, BT 100044; 2. A ITIR T A0 LRl o e i E bR A VER M, Jb3T 100044
3 MKFNERHER2E AR SHIM TR, 30l 6845)

[(HE] KGR IEHE K E W VA RIS I T LB T R DT . 7K & S 50 3500 20 R TR 1 1) 2% B A
FLBR =AM . KGR A5 800, £ 7 A= B R B3 R TITHE R B IS4 g, POy e [l 5% e 25 R T RE TR 1 1 B 4 1 A e
P I AEIR 1A —FhRRBR I 2 AP 1, JL B SR B0hs | FLER R AN HES )y 2038 2t BEIR L 95 . 7 28 S Ab A BY ik BY 45 45 4%
PEB M, 7 CSUH BAIAELL T, 38 5 E 57 5 /K G 0 MR AH DG 10 R TP 280K I UK A 95 BB TR 1= IR g4t i s . H:
U5 K EEARON s, 4 S h T R L R SEPRPIT AR FLBR LT3, IR B A R ARIE 1 RSSOk I W BT I R:
Mo Bl H TR L ORI8O0 M ZSH S S K G IR B A DG I AR G M BV N R AR, ST T — A5 UK & 35
SR (1K) 235 R P VR B R A () BB M A AR | 353 5 58 N R 25 R LU, 6 IE T IR Y ml A 3k S ke e IR 6 S ] /K B 0 b
IR 28 T I AR TR Ak B A qh (AR B K B 45 55 2 2% 12k

[XER] BWEREEL; Z5 1Tt AR R
[FESES] TU43 [C#R#RIREE] A doi: 10.3969/j.issn.1007-2993.2024.03.002

Elastic-plastic Constitutive Model Considering Structural Effects of
Deep-sea Energy Soil

Jiang Kaisong' Qi Chengzhi"> Lu Chunsheng’® Wang Zefan' Zhang Yujia'

(1. Beijing University of Civil Engineering and Architecture, Beijing 100044, China; 2. Beijing International Cooperation Base for Urb-
an Transportation Infrastructure Construction, Beijing 100044, China; 3. School of Civil and Mechanical Engineering, Curtin Uni-
versity, Perth 6845, Australia)

[ Abstract] Deep-sea energy soil refers to deep-sea sediments where gas hydrates are filled in various modes within the pores.
The filling effect of gas hydrates significantly impacts the density and porosity ratio of deep-sea energy soil. Additionally, the cementa-
tion effect of gas hydrates generates increasing bonding force with increasing saturation, jointly affecting the complex mechanical prop-
erties of deep-sea energy soil. Furthermore, deep-sea energy soil is a distinctive structural soil, wherein the particle framework, pore
characteristics, and arrangement influence its strength, strain softening, and characteristics such as shear dilation and contraction. With-
in the framework of the CSUH model, this research reflected the compressibility characteristics of gas hydrates on energy soil by estab-
lishing pressure-hardening parameters related to gas hydrate saturation. Furthermore, considering the influence of gas hydrate filling ef-
fects, the actual initial porosity calculation formula for energy soil was derived and incorporated into the state parameters to reflect its
shear dilation characteristics. Finally, utilizing structural parameters describing soil damage effects and cementation parameters related
to gas hydrate saturation as hardening rules, an elastoplastic constitutive model for structural deep-sea energy soil considering gas hy-
drate filling effects was established. Comparative analysis with indoor experimental results validates the model's efficacy in effectively
reflecting the complex mechanical properties of energy soil under various gas hydrate saturations and confining pressure conditions, in-
cluding strain hardening and softening, as well as volume shear dilation and contraction.
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