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Working Properties of Steel Tube Batter Piles with Concrete Infill Based on ABAQUS
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Abstract: In order to explore the response characteristics of steel tube batter piles with concrete infill under
vertical load, the steel tube batter pile with concrete infill used in Saribas Bridge in Malaysia was taken as the
research object. Based on the numerical simulation method, the frictional resistance of the inner and outer
walls of the steel tube, the frictional resistance around the pile at the section, and the bending moment bearing
ratio between the steel tube and the concrete core of this type of batter pile under vertical load were studied.
The results show that the passive-side frictional resistance of the 0 - 15 m pile section is greater than the active-
side frictional resistance on the outer wall of the steel tube, but the active-side frictional resistance of other pile
sections is greater than the passive-side frictional resistance. The frictional resistance of the inner wall of the
steel tube is complicated, and there is a pile section with zero frictional resistance. The frictional resistance of
the inner and outer wall of the steel tube at different sections shows a non-uniform distribution around the pile;
the steel tube at the top of the pile bears a larger bending moment, while at 37 m from the top of the pile and at
the end of the concrete core, the concrete core bears a larger bending moment, and the bending moment
bearing ratio of steel tube and concrete core in other pile sections is close to 50%.

Keywords: bridge foundation; steel tube batter pile with concrete infill; pile-soil effect; ABAQUS; frictional

resistance
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Figure 1 Layout of bridge type of Saribas Bridge(unit:m)
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Figure 2 Soil layer distribution and layout plan of test pile
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Figure 3 Stress-strain relationship of concrete
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Figure 4 Stress-strain relationship of 50B steel tube
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Table 2 Physical parameters of steel tube pile model with

concrete infill
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Table 3 Physical and mechanical parameters of soil model
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Figure 5 Numerical model calculation

Ug/m

+1.172¢-09
+9.703e-10 '
+7.683e-10 '
+5.663¢-10 '
+3.642e-10 '
+1.622e-10 |
~3.982¢-11
~2.419e-10
~4.439e-10
~6.459e-10
~8.479e-10
~1.050e-09
~1.252e-09

U3/m

+4.288e-12
—4.175e-11
—8.780e-11
—1.338e-10
—1.799e-10
—2.259e-10
—2.720e-10
—3.180e-10
—-3.640e-10
—4.101e-10
—4.561e-10
—5.022e-10
—-5.482e-10

(a) B ELAEHD I ) P15 31 45 (b) M4

TR BE - EUHE R g - B A 2R

U;/Il’l
+5.130e-05
+4.237e¢-05
+3.344e-05
+2.451e-05
+1.558e-05
+6.655e-06
—2.275e-06
—1.121e-05
—2.014e-05
-2.907e-05
—3.800e-05
—4.693e-05
—5.586e-05

() B R B e AR AVE 3 7

PIRS RaRCE

6 FIMRME N FEER

Figure 6 Initial in-situ stress balance result
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wall of steel tube along pile
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Figure 9 Distribution of frictional resistance of inner wall

of steel tube in steel tube batter pile with concrete infill
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Figure 10 Three-dimensional diagram of frictional
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Figure 11 Distribution curve of frictional resistance of outer

wall of steel tube with different pile sections around pile
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Figure 12 Distribution curve of frictional resistance of inner

wall of steel tube with different pile sections around pile
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A EE BHL 3 2 0.
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SEAh Y 152 1T A2 R O Ak 4 4L T A Y B R SR B s ik
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