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Impact of ambient temperature on temperature field and long-term
deformation of TCFST
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Abstract: In order to analyze the impact of ambient temperature on the temperature field and long-term deformation
of steel-tube-confined concrete-filled steel tube ( TCFST), a temperature field analysis model of TCFST were
established with ABAQUS finite element software. Taking the Shenzhen region as a case study, the temperature
field of exposed TCFST columns under ambient temperature in the Shenzhen area were studied theoretically. Six
TCFST short columns (with total steel content of the inner and outer steel tubes at 5.8% , 10.5% , and 15.0% ,
and a steel ratio of 0. 75 between the inner and outer steel tubes) were designed and loaded under sustained axial
compression for 850 days at room and changing ambient temperatures. The development law of long-term
deformation of TCFST was clarified. Based on three commonly used long-term deformation prediction models for
plain concrete, the long-term deformation of TCFST at room temperature was calculated. Real measurement data
were used to modify the EC2 model for predicting long-term deformation of plain concrete, establishing a predictive
model for long-term deformation of TCFST columns that accounts for temperature effects. The results indicate that
when the average annual temperature of the section exceeds 20 °C, it is advisable to consider the influence of
temperature when calculating the long-term deformation of TCFST. The long-term deformation of TCFST columns
decreases with an increasing total steel ratio of the inner and outer steel tubes, a higher ratio of steel content
between the inner and outer layers, and lower temperatures. Additionally, the steel content of the outer steel tubes
and season initial loading have no discernible impact on the long-term deformation of the TCFST.
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Fig.1  Schematic of steel-tube-confined concrete-filled steel
tube column
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Fig.2  Concrete-filled steel tube columns under sunlight
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Fig.3 Comparison between measured and simulated temperature values
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4510 14

ik2E B, A5 IRBRIREXT TCFST R A K AR T

QR

- 61 -

&g /°C

i /°C

& JE/°C

& /°C

45

40

35+

30

25
0

50r
| oo —o———o— o o o
—e OB —— 120
20 —e 4B —— 160}
—a— 8} —— 208F
10 . . . ,
-100 -50 0 50 100
W AL B /mm
(a) I E 428200 mm
50 , ,
40 . '
30p |
20¢ | —e—apf i—— 160
g T 208
10 L 1 L L L Il
-300 -200 -100 O 100 200 300
W S AL E /mm
(c) M E 48600 mm
50¢ , ,
401 ' '
30 | 1
| —e—Off —— 12 |
200 g —— 168 |
i8I ——20M |
10 L f L |
-500 -250 0 250 500
W AL B /mm

(e) FIfEE 42 M1 000 mm

50
40
s
w300
s
20 —— Ol —— 12HF
I —e— 4l —— 16/}
—— 8 —— 201}
10 . . . .
2200 -100 0 100 200
W 5 A7 B /mm
(b) ¥ B 4% 400 mm
501 | ,
40 | i
CP 1
30 . .
i : i
: —'—0 . —v—: .
20l . B I12BT
: —e— 4K} ——16Hf
P8I =200
10 L L 1 1
-400  -200 0 200 400
5 AL E /mm
(d) fafEH 1% N800 mm
50 , ,
40+ ' '
s
30 . \
g " i
50 | —— O —— 125
r | —e— Al —— 168
| 81 —— 208 1
10 1 L L L L |
-600 -400 -200 0 200 400 600
W A5 A7 B /mm

(H MWHHEFAH1 200 mm

E6 AREANEARNERREIBAESREBUESTK
Fig.6 Temperature of cross-sectional points on TCFST with different diameters varies with position
TR ZE W T AR RSB TCFST A, HA i -
PR RE AN T B R 22 AN P 7 () A0 7 (b)) BT, AT
DA A8 A R BH BRI TCFST AL 1A~ 44 1l
JEE B T RS R R sk, A3 T I ARG T R
FER IG5 24 ELAR KT 800 mm I, 01T R~ X

[—— D=200 mm—— D=1 000 mm
—o— D=400 mm—— D=1 200 mm

4 8 12 16 20 24
t/h
(a) BLEEAIE TR

TCFST A48 AT 14 - 2 R 5% i o] DL 22008 35 404
e Mg SR o g 2 e AR AR T A KR 2, L
T 22 WA 1A RS 3 RS K MM R KT
800 mm A}, TCFST 348 I 5 A Ui 25 JL-F- A A2 A R

SPRIEZ

20

/o

[ —— D=200 mm—— D=1 000 mm
—e— D=400 mm—— D=1 200 mm
L —— D=600 mm )

—— D=800 mm

t/h
(b) E 0 KR 2=

7 AEEZNEARNEREIHHEREFEETL

Fig.7 Variation of temperature characteristics at the cross-sections of TCFST with different diameters
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Fig. 10 Variation curves of long-term deformation of specimens as a function of concrete age
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Fig. 14  Comparison between long-term deformation test results and theoretical results of specimens at room temperature
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