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Numerical Analysis of the Nail Behavior Considering
Resisting Bending Moment

A 4 F Jeon, Sang-Soo

7 A Kim, Doo-Seop

S K Jang, Yang-Won
Abstract

The application of soil nailing method has increased because it provides easier construction, economic efficiency,
and stability than existing support methods. The mechanical comprehension of the soil-nailing system has not been
established and the resisting shear force and bending moment of the soil-nail have been disregarded for the design of
soil-nailing system. The soil nail consists of cement associated with rebar and resists shear force and bending moment
mobilized by applied loading or soil-self weight. In this study, the slope analysis in the consideration of the resisting

shear force and bending moment of the nail has been performed using FLAC?™, which is programed by the finite
difference method.
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Axial cs_shear Axial cs_shear Shear Bending cs—normal
force force force force force moment force
(ton) (ton) (ton) (ton) (ton) (t-m) (ton)
17 90mm | M: 3.79x707" | M: 1.98x 107 | M: 1.68x10™° | M: 5.76X107" | M: 3.88x10™° | M: 4.03%107° | M: 4.21x107°
2Z | 105mm | M: 4.71X107 | M: 1.30X107% | M: 1.74x107° | M: 5.93x107* | M: 6.53x107% | M: 7.18x107% | M: 6.47x107®
AT 130mm M 527107 [ 8.72x107¢ | M 1.76X107 | M: 6.00X10 | M: 1.30X10°7 | M: 1.69x107° | M: 1.31x10°
oomm | M: 4.64X107 M2 8.72x10°" | M: 1.60x10°° | M: 5.53x107* | M: 3.56x10° | M: 3.88x10°° | M: 3.62x10°°
B: 2.56X10™" | B: 4.80x107*} B: 1.10x107 | B: 3.93x10™* | B: 3.19x107% | B: 3.56X10-6 | B: 3.58x107°
é’,”} 105mm | M 7.18X107 M2 8.14X107 | M2 1.64x107° | M: 5.65x10™" | M: 5.91x10°° | M: 6.74X107° | M: 5.98x10°
Aij B: 3.57x107* | B: 4.96x107* | B: 1.13x107° | B: 4.03x10™* | B: 5.25x107% | B: 6.43x107° | B: 6.13%107°
130mm | M 5.74x107" | M: 8.11x107*| M: 1.66x107% | M: 5.72x107™* | M: 1.18x107™° | M: 1.53x10™° | M: 1.19x107°
B: 3.33x107* | B: 5.31x107* | B: 1.14x107° | B: 4.06x107™* | B: 1.03x107° | B: 1.31x107° | B: 1.02x107°
T: 1.67%107° | T: 1.28x107% | T: 2.17%107% | T: 8.32x107* | T: 5.50%10°® | T: 5.52x107° | T: 7.73x10°
90mm | M: 9.44x107* | M: 8.99X107*| M: 1.36X107° | M: 4.80x107% | M: 3.07x10™° | M: 4.02%x107% | M: 3.09%107°
B: 1.22%107% | B: 6.75X107*| B: 1.10x107° | B: 3.95x107* | B: 3.08x107° | B: 3.66x10™° | B: 4.18x107°
371 T:3.52x107° | T: 3.24x107° | T: 2.21x107% | T: 2.21x107* | T: 8.81x107° | T: 8.86x10°® | T: 1.18x10™°
2Z | 105mm | M: 1.95%1073 | M: 1.95%107% | M: 1.38x107° | M: 4.89%x107* | M: 5.03x107% | M: 6.87x107% | M: 5.03x107®
Al B: 1.64%107° | B: 1.28%107%| B: 1.12x10™° | B: 4.00x10™* | B: 4.91x10°° | B: 6.24x10™® | B: 6.07x107°
T 3.71x107 | T: 3.35x107° | T: 2.25%107% | T: 8.60x107™* | T: 1.67x107° | T: 1.53%107° | T: 1.95%107°
130mm | M: 1.93X107% | M: 1.92x107% | M: 1.40x10™° | M: 4.93x107* | M: 1.02x10™° | M: 1.25x10™° | M: 1.02x107°
B: 1.52x107% | B: 1.08x10°° | B: 1.13x107% | B: 4.05%107* | B: 9.74x10™® | B: 1.68x10° | B: 9.76x10°°
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Axial cs_shear Axial cs_shear Shear Bending cs—normal
force force force force force moment force
(ton) (ton) {ton) (ton) (ton) (t-m) (ton)
i 90mm M: 6.53 M: 1.73 M: 6.39 M: 1.76 M: 6.16 M: 11.41 M: 6.04
22 | 105mm M: 7.31 M: 2.04 M: 7.34 M: 2.06 M: 5.73 M: 11.81 M: 5.30
Al 130mm M: 9.14 M: 2.51 M: 9.55 M: 2.53 M: 6.07 M: 13.85 M: 4.23
90mm M: 5.20 M 1.34 M: 5.37 M: 1.34 M: 7.14X107% | M: 6.56Xx1072 M: 0.11
B: 4.83 B: 1.46 B: 5.27 B: 1.47 B: 3.17X107° | B: 3.22Xx107° | B: 4.63X1072
Vi
éZH; 105mm M: 6.02 M: 1.62 M: 6.44 M: 1.56 M: 0.16 M: 0.11 M: 0.28
Al B: 5.40 B: 1.67 B: 5.44 B: 1.76 B: 3.89%x1072 | B: 3.89x107% | B: 4.72x107°
130mm M: 7.40 M: 2.00 M: 7.95 M: 1.95 M: 0.25 M: 0.18 M: 0.44
B: 7.73 B: 2.03 B: 5.20 B: 2.12 B: 5.42x107% | B: 459%107° | B: 6.89x1072
T: 4.67 T:1.29 T: 5.26 T:1.28 T: 0.88 T: 0.99 T: 1.68
90mm M: 5.26 M: 1.32 M: 5.49 M: 1.38 M: 1.28 M: 1.04 M: 1.97
B: 4.79 B: 1.47 B: 6.32 B: 1.46 B: 2.47 B: 1.47 B: 2.84
371 T: 6.12 T 1.4 T: 511 T:1.35 T: 017 T: 0.15 T: 0.27
22 105mm M: 4.63 M: 1.58 M: 6.29 M: 1.54 M: 8.60X107% | M: 5.56x1072 M: 0.13
Al B: 4.91 B: 1.68 B: 4.05 B: 1.77 B: 2.22x107% | B: 3.15x107% | B: 3.88x107°
T: 5.62 T: 1.60 T: 5.84 T: 1.68 T: 0.23 T: 0.18 T: 0.41
130mm M: 6.54 M: 1.92 M: 7.86 M: 1.96 M: 9.52X107% | M: 9.52x1072 M: 0.14
B: 5.44 B: 2.12 B: 5.01 B: 1.99 B: 4.18x1072 | B: 5.16x107% | B: 5.19%107°
T ! Nail at Top, M : Nail at Middle, B : Nail at Bottom
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Max. cs_shear force

(o) XIH-UIY ZAHe| M

3 10. 90mm Holg 24 sHMAl WY HI(RtAIH)

# 9. HAIHO| HZME HY v

Alolg 24 oY 84
Axial cs_shear Axial cs_shear Shear Bending cs—normal
force force force force force moment force
(ton) (ton) (ton) (ton) (ton) (t-m) (ton)
90mm 13.2 12.72 15.78 6.79 4.75 2.69 7.46
120mm 13.2 12.64 20.54 9.05 3.94 2.01 6.18
150mm 13.2 12.60 17.62 11.16 1.05 0.59 1.64
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