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Derivation and Verification of Calculation Formula for

the Bending Capacity of Single Micro-Piles
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Abstract: In the process of the micro-pile reinforced slope engineering, the flexural bearing capacity of piles is
an important indicator for the evaluation of the stability of the slope. Therefore, the calculation method of equivalent
stiffness of micro-piles has thus been proposed. Based on the formula of flexural capacity of concrete-filled steel tubular
piles and taking into consideration such factors as the influence of cement mortar in the compression area, a derivation
of calculation formula can be achieved of the flexural capacity of two micro-piles with different reinforced sections.
Finally, the stress state and distribution of micro-piles in the process of loading can be obtained based on three-point
numerical tests, thus obtaining the load deflection curves of micro-piles, which verifies the calculation formula of
bending capacity of micro-piles. The results show that the numerical test results are close to the results calculated by the
formula of flexural bearing capacity, which are relatively safe and meets the engineering requirements.
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Fig. 1 Section types of micro-piles
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Fig.4 Mechanical model of flexural loading
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Table 1 Characteristic values of micro-piles ~ mm
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Table 2 Parameter values of numerical models
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Fig. 5 100-A section characteristics with its loading method
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Fig. 6 Yield state and section stress distribution

under different loading values
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Fig. 7 100-A typed micro pile load deflection curve
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Fig. 8 200-B section characteristics with its loading method

AR J) oM
9.3908E+07
9.0000E+07
7.5000E+07
6.0000E+07
4.5000E+07 §oan g%
3.0000E+07
1.5000E+07

0.0000E+00 :
~1.5000E+07 \ v /
-3.0000E+07

~4.5000E+07

~6.0000E+07

~7.5000E+07
-8.8712E+07

KV SZ I e

a) gl 40 kN

AT 3 53 A
213336408
2.1000E+08
1.7500E+08
1.4000E+08
1.0500E+08 P
7.0000E+07
3.5000E+07

0.0000E+00 =
-3.5000E+07 \ bt /
~7.0000E+07

-1.0500E+08
~1.4000E+08
-1.7500E+08
—1.9569E+08

ki mmmg TS0 N

KIS

b) M3k 80 kN

F=115kN

AR 150 KR

2.3446E+08
2.0000E+08

1.6000E+08 A
1.2000E+08

8.0000E+07 -
4.0000E+07

0.0000E+00

~4.000E+07 .
-8.0000E+07

~1.2000E+08
-1.6000E+08
-2.0000E+08

IKYESZHL I i

A 52

-2.4000E+08
-2.4252E+08

c) faf#HN 115 kN
B9 AEErEHE Y E AR S R B E R 5
Fig. 9 Yield state and section stress distribution under

different loading values

FH I 9 AT LIS, far g/ N, K URHb IS AR
Fizd, RS2 R X KRR AR G2 e i, 2
Je 2P BRI IR I, I FLRE A oy 20 5,
IR YT IR SR AR 55 4 A8 1) et IR PRI i [ o A 4K
BB TEMEIRRAS, 2P AR 430 e i
NSO AR Z R X AT RE MR, A
SR B RN ) o AR R, A2
Uity AR T 1452 % B o 2R TR K, IR B for 2T
Pt ) F AL, B0 4 ok B P A 20— B
i<k ant& 10 Fros.

6 g 0 12 14 16
Ul 5 /mm
B 10 200-B ZUREIMETTE - SR L
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