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Research on mechanical properties and crack prevention of skew frame bridge
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Abstract . Practice has proven that using frame bridges for underpass railways is the best solution. When limited by terrain and road
selection conditions, inclined frame bridges are more widely used. The mechanical characteristics of oblique frame bridges are
complex, and in addition to the stress characteristics of orthogonal frame bridges, there are also torsional and warping deformations.
This article takes the underpass railway oblique frame bridge as the research object, and conducts its mechanical performance
analysis and crack prevention research. The framework bridge design assistance software DDQ and finite element ANSYS software
were used to model the mechanical characteristics of the oblique frame bridge, with the oblique angle, length, and stem chamfer
ratio as influencing factors. The research results indicate that the deflection of skew frame bridges increases with the increase of skew
angle; When the skew angle is less than 30°, the stress characteristics of the frame bridge are close to those of an orthogonal frame
bridge, and the transformation of stress and displacement with length is also small; When the skew angle is greater than 30°, the
stress and displacement vary greatly with the length of the frame bridge; The chamfer ratio of the stem has a certain impact on the
stress of the frame bridge, and the optimal chamfer ratio is 1 : 1; Adopting software DDQ to design a skewed frame bridge with
significant safety reserve performance. During the construction and design process, attention should be paid to structural cracks
caused by uneven settlement of the foundation, and appropriate cement and aggregates should be selected. The concrete mix ratio
should be designed reasonably to avoid temperature cracks.
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Fig. 2 Layout of diagonal frame structure for single lane access
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Fig. 3  Schematic diagram of lateral earth pressure, pressure

above the roof slab and deadweight loads

AR A 4 A1 A b A T

Jiti T2 (848 BRI/, I ANSY'S S04 57 49 7 TR 5
+ S5 M R BRI AL AT R S B0 R, 52
RIAE R, AE TS B R AL bR R NI E S
B, RN 7 1) 5 S5 R e s I — 2

3 RRIERBNIEHES T

IRFFERIEE F B HESATF RN+ 20 a8
HESERR 124 M RE R SZ M, JE R DDQ AR 57 ANTR]
RIS A AR T ANSYS A BRIC/OMr R, )
SEASIRIREAE £ BE A HESEBRASEARY RS2 ) i AN 12 AN 7AR
77K AR A B AE B A DL R AN Ti) - J2 i 3 7k 2
T RE SRR AY | A 32 ST REPER 734t
3.1 AERAHAEERFZ NEERFNE

TRAFRESEMFES 120 12 m, K 15 m A28 ik
ASHERMR RIS A EE . A3 T HAS R RESE £ 8 XHHE
BN 12 E R RE R

fEEAE T W RS FR = BN 4 s

10°07 %% 0°fi s

10°0 %% 0°fi s

B4 EREATUBIENEE

Fig. 4 Displacement and stress clouds under constant loads
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Fig. 5 Plot of variation with oblique cross angle under constant load
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Fig. 6 Cloud diagram of displacement and stress under combined load
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Fig. 7 Comparison of stresses and displacements with diagonal intersection angle under combined loading
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Fig. 10 Structural displacement under train loading
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Fig. 11 Structural stress diagram under train loading
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