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Application of UH model considering temperature to finite element method
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Abstract: The UH model considering temperature proposed by Yao Yangping et al. can describe the influence law of
temperature on the stress and strain characteristics of normal consolidated soil and over-consolidated soil. The parameters of
this model are simple, which make the model be applied to the engineering easily. Firstly, based on the UH model considering
temperature, the asymmetric elastic-plastic matrix of this model is transformed into a symmetric matrix, and the expression for
the thermal strain increment of this model is deduced again. Then the semi-implicit return mapping method is adopted to update
the stress, and the finite element program of this model is compiled. Thus the application of UH model considering temperature
to finite element method is realized. The finite element simulation of the triaxial tests is carried out using the finite element
program of the UH model considering temperature. The stress-strain laws of soil under different temperatures are analyzed. The
comparison between finite element and unit predicted results indicates that the finite element program of the UH model
considering temperature is correct. It lays a foundation for the further analysis of geotechnique engineering problems under the
influence of temperature.
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Fig. 1 Iterative flow of each incremental step

3 =X ABRITAH

B TT I v D B A OO — AN R TT ) B ) AR
KA, MR E AN T7 R 45 21— R L AR R
(R I 3 I8 AR i 9 PR FE (D], AR i 1 14 0 R 4l
do =[D]de , HHIEATRIA Bk gk A A 25
ALY B8 AT N N ARG R i E . IR TR
IR — A IO AR JTRE, AT IE R N ) ARk
FRBLREFATAT L I Ao, 51Tk
FREAE N AR R P, B R AR —
X N o IR R FH R b T = v ) b Y
JJERAR TN ) NAS R o« 225 SCHR[STH G Tl
()5 10 T &5 SRR B0 B AT T b, H T
g FERREG 25 w45, BRIk T DL 5 i il % UH AR
AT BR CTH 5 10 2 SRR B oo T 45 SR AT L, ok
B UE BT g R 10 2% RE IR UH R A PR O RS 5 1) 1E
P

IR 1) FRCRE R ] = Y SRR, %18
XIRRME, HX 1/4 BRGSO, B RS, 4R
0.05 m, FA 1 me WSS ERITAH, A
B AR R TR N R ML A . BT
1By 8 T = 4E SR T (C3D8). A FRITAS K
S 2 froR e



184 B b TR % W 2015 4

800

6{x)_
& 400} —— WL

wolf BT

0 10 20 30 40

< &1/%

3 S5F T

100

(b) 90C

2 BRITMEX 53
Fig. 2 Meshes for finite element analysis

S CRRI5 1P ) =R ACRER R TR 22°C
), Kt Kaolin L #E[45 2N )) p, =600 kPa, #R)5H|
54 300 kPa, FFEIRIAREI 45000 1. 2 IR
AL, LA 22 CIN AT H R =B a, o4
THk A2 90°C JEREAT W M =Rl HE A&, #opk 2 Hn 3k
1 R G 2 A5 a8 = K R0 i 1 P
TORARNL, R IRTTTH A R, JFS STRRIS T A Fit
SURMETHR, B 3. 4 ZAFERREE T AR OCR )=
BHEAKAT RTS8 5 ST TR &5 R EE IR, 185 A
v i JB2 FR) il 2K A B e v 55 0 12 ) 2 AR 2 0 B
K, q MBI ), e, AABINAR, & AN AR

F 1 ZEIRE UH BEMARISH
Table 1 Soil parameters in UH model considering temperature
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Fig. 3 Comparison between FEM and unit predicted results of
triaxial drained tests on Kaolin soil (OCR=1) under

different temperatures

450
sof
5 — ARCHE
Sasorf o s T
0 10 20 30 20
€ s a/%
9
1ol
(a) 22°C
4501
300|
]
& —— ARG
150} B
R L5 |
0 10 20 30 40
g5 /%
3
10]
(b) 90C

4 Kaolin & (OCR=2) FEIRE T =5HKBRITITES
BTN R b
Fig. 4 Comparison between FEM and unit predicted results of

triaxial drained tests on Kaolin soil (OCR=2) under

different temperatures
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