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Abstract: In order to study the influence of sectional geometric parameters on the thermal stress in concrete
thin-walled bridge pylon, based on the measured sunshine thermal difference of a suspension bridge
concrete pylon, the thermal stress of bridge pylon section under different pylon wall thicknesses, aspect
ratio of pylon wall and chamfers of inner and outer surface corners of pylon wall are analyzed by finite
element method. The result shows that (1) the change of wall thickness, aspect ratio and chamfer of inner
surface corners of pylon wall have different influences on the thermal difference stress in bridge pylon; (2)
under the condition of positive thermal difference between inside and outside of pylon wall, the thermal
stress at the inner surface corners of the pylon increases with the increase of wall thickness; (3) under the

condition of negative thermal difference, the thermal stress at the outer surface decreases with the increase
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of wall thickness; (4) the aspect ratio of pylon wall section is almost independent of the thermal stress;
(5) under the condition of positive thermal difference, the chamfering at the inner corners of pylon wall can
effectively reduce thermal stresses at the inner surfaces of pylon sections, its value is suggested to be 0. 3 m

(6) under the

condition of negative thermal difference, the pylon wall thickness ratio is an important design parameter,

x0.3 m-0.5 mx0.5 m considering the volume and compressive stiffness of concrete;

and its value should not be too large, while larger thickness ratio can reduce the thermal stress in the center
of the pylon, but meanwhile it will lead to the concentration of thermal stresses in the corners, the increase
of concrete volume and the decrease of aspect ratio of the pylon wall, which will lead to the decrease of
compressive stiffness of the pylon. When designing the cross-section of columnar thin-walled box structure,
the influence of sunshine thermal difference stress on thin-walled box structure should be fully considered on
the premise of satisfying the bearing capacity of the structure and engineering cost. The study result can be

extended and applied to the section design of concrete hollow thin-walled box pylon or piers of other bridge

types.
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Fig. 1 Typical section of rectangular hollow pylon

(unit; cm)
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Fig. 3 Analysis section and measuring points of

thermal stress of bridge pylon (unit: m)
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Fig.4 Stress distribution on the inner surface of the

south pylon wall under different thickness
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pylon wall with different thickness ratios
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south pylon wall under different sectional chamfers
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0.3x0.3 2711.8 0.5 0.3 33.1
0.4x0.4 2731.7 0.3 0.2 33.5
0.5x0.5 2757.3 0.2 0.1 34.2
0.6 x0.6 2 788.6 0.2 0.1 34.9
0.7 x0.7 2 825.6 0.2 0.1 35.8
0.8 x0.8 2 868.3 0.2 0.1 36.8

5% (FKE M) M, SEH R/
0.1 mx0.1 mZA5fk3 0.3 mx0.3 m ({133 fFiR),
PLE 1 RT3 Kb N ) 2k e 245 A RS
KT 0.3 mx0.3 m Bf, HriEpyiREE - ARG in 2y
1% o MK/ R 0.5 mx0.5 m B, (V5 13

A BRI BE L ) FEA R AR AL, (R BE L BT A
BIMAAERIMARSZ WS HEMAAE03 mx0.3 m ~
0.5 mx0.5 m Z[a]F, BAe 8] ROk XT3 22 0 1
DARBE LR BU R R B0y, RIS TUTE B X [] Y
eI 1 RT

5 £k

Ry T AR R B T M B P A S T IR R N T, A B
FEAE TSI LT S5, RSB | BEREK
B FEFIENF RN, RHRBE T 55 1 Ui 3 o T 2
ZERINT

(1) BEBEJERELL ¢/t 2 HEBT S5, HIBUE
ENEP ON

(2) U B B AR T K 9 T X 130 5 B B 48 T et 2
INALIREY € NUIRTA

(3) 81 R Bt A 0048 A R A, R A
WAE0.3 mx0.3 m~0.5 mx0.5 m Z[a)#HTHYE,

S 3k
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