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Experimental study on internal force and deformation of
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Abstract: The anchored bracing pile is more widely and more applied beyond its theory. Dynamic data of steel bar stress and
horizontal displacement along piles are analyzed, and the distribution rules of internal force and deformation are gained. Based
on steel bar force and section curvature, two methods to calculate bending moment along pile are deduced. Comparison
between the m method and the equivalent beam method indicates that moment distribution is similar, but its numerical value is
very discrepant. The m-method has the largest bending moment, and the in-situ measurement has the smallest bending moment.

So the traditional design methods have large optimization space. Theoretically it can save half quantities of steel bars, which are

less collocated near the central axis.
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Table 1 Physical and mechanical indexes of soil layers
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T /Egﬁ B g

(N'm™)  kpa /()  E/MPa
A 260 18 10 15 2.8
§§E§ 2.35 20 20 25 6.0
4 2.20 20 0 28 12.6
§§E§ 4.00 20 27 20 6.5
4k 7.50 20 0 32 15.8
§§€§ 1.00 20 20 25 6.9
iﬁﬁ% 2.75 20 28 20 8.7
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Fig. 1 Geological conditions and position of measuring points
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Fig. 2 Dynamic forces of steel bar in west pile No. 7
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Fig. 3 Dynamic forces of steel bar in east pile No. 76
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Fig. 4 Horizontal displacement-time curves
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Fig. 5 Curves of horizontal displacement along pile
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Table 2 Maximum forces of steel bars and calculated bending

moments
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435 1 -5 -123.4 1 -3 ~74.06
8.70 3 -127 3135 3 33 -81.46
1333 5 -122 3012 5 -142 3505
1665 7  -54  -1333 7 -6.17 -152.3
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Fig. 6 Relation between horizontal displacement and curvature
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Fig. 7 Sectional strain
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Fig. 8 Bending moment along pile
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Table 3 Comparison of moments calculated by different methods
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/m  /(kN'm")  /(kN-m" o o 72 68

7% 6% o I
4.35 -100 -65 -123.43 -74.06 -110 -80
8.70 -250 -183  -313.50 -81.46 -260 -120
13.33 680 -489  -301.16 -350.5 -380 -405
16.65 20 166 -133.30 -1523 -160 -137
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