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The Effects of Nail Inclination in Soil Nailing by Finite Element Analysis

Hog A Chun, Byung-Sik
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+ 3 7 Yoon, Chang-Ki

Abstract

Since the first construction of soil nailing in France in 1972, the application of soil nailing has increased. However, there
is currently no design method which is universally accepted or agreed upon for soil nailed wall, because each of the design
methods has different assumptions and, therefore, different approaches, moreover, since the suggested optimal inclination
angles of nails are different by researchers. Therefore, the effect of nail inclination with soil nailing is analyzed by FEM.
In this study, Finite element program SOILSTRUCT was applied for the effect analysis of nail inclination in soil nailed
wall. For this finite element analysis, CEBTP No. 1 project data were used. The analyzed nail inclination ranged from 0°
to 30° with 5° intervals. The result of finite element analysis showed that the most optimal inclination was 20°. Also,
the tension force in the nails increased as the nail inclination increased. However, the effect of nail inclination on the wall
deformation was very little. Therefore, constructability seems to be more important than nail inclination. Also, the tension
force in the nails increases as the nail depth below the top of the wall increases, except for the lowest nail. Therefore,

appropriate nail diameter should be used to prevent breakage of nails with considering nail strength-deformation interaction.
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# 2. CEBTP No. 1 HHoll HZE 21 Y

SHH(m) &= 2% (MPa) H3HF(mm) HEHER(KN)
1.15 103.4 63 133.4
. SEEEAEH
A% Hiddol(m) HWYHAHdeg) FERZHH(m) HAEZA(mm) (kPa)
1 6.0 10 0.5 8.3 80.0
2 8.0 10 1.0 18.3 80.0
3 7.4 10 1.0 18.3 80.0
4 8.0 10 1.0 18.3 80.0
5 8.0 10 1.0 11.1 80.0
6 8.0 10 1.0 1.1 80.0 or 55.27
7 6.0 10 1.0 18.3 80.0 or 55.2°
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principal stress difference

axial strain
E; = initial tangent modulus

(67 — 03) . = ultimate principal stress difference
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3. sfMoll AFRE soil parameters

input Data CEBTP 1st Layer 2nd Layer 3rd Layer H| 1
SYER SW SwW SwW Sw
(DRAIN 0 0 0 0 HiHj4 =7 : 0, ez ¢ 1
7a(kN/m?) 15.1 15.1 15.1 15.1 dry unit weight
c(kN/m?) 3.0 3.0 3.0 3.0 cohesion
#(°) 38 38 38 38 internal friction angle
TENS(kN/m?) NA" 3.84 3.84 3.84 tensile strength : ¢/tan(¢)
Ke 0.38 0.38 0.38 0.38 coefficient of earth pressure at rest
1 1-—sin(¢)
n NA” 0.5 0.5 0.5 modulus exponent
K NA” 260 260 260 modulus number
Ry NA” 0.84 0.81 0.58 failure ratio
Ei(kN/m?) NA® 5433 10413 14644 initial tangent modulus
m NA” 0.18 0.18 0.58 bulk modulus exponent
Kb NA” 100 100 100 bulk modulus number
E(kN/m?) NA® 47.9 47.9 47.9 tangent modulus at failure
v NA” 0 0 0 poisson's ratio
a NA” 0 0 0 coefficient of thermal expansion

NA" : Data is not available

E 4. iAol ARSE Uide] ZE(Ee]  kN/m?)

= 2% | 3& 4 Y 5% Hd 6t U 7 Uy

79,993 122,624 111,128 122,624 109,691 109,691 151,364

E 5. Interface element®| g 84|

Parameter 1st Layer 2nd Layer 3rd Layer
EEE(KN/m?) 21.8 80.0 158.2
L f 02t (deg) 78.8 78.8 78.8
AIHUE(KN/m?) 4.3 15.8 31.3

Materal number” 0 0 0

£7| HYZE(kN/m?) 8564.9 31462.8 62226.4
oA M (KN/mM?) 100 100 100
E7| FZH(KN/m?) 1.87E7 1.57E7 . 1.57E7
oA FHZE(N/mM®) 15.7 15.7 15.7
Correlation coefficient 0.0 0.0 0.0
UaAH 2 0.0 0.0 0.0

* . Used only for build—up situation

3.2.4 Interface element < Agstg e, 7] Ad7H3-& Mitchell and Villet
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