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Study of the Soilnail-Slope Design Method Considering Bending Resistance of Soilnail
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Abstract

Soil nailing is used as a method of dope stabilization and excavation support. The design method of soil nail are based on
experience or assumption of interaction between soil and reinforcement. Most design methods simply considers the tension of
reinforcement for analysis of sope stabilization. Soil nails interact with soils under combined loading of shear and tension.
Jewell & Pedley suggested a design equation of shear force with bending stiffness and discussed that the magnitude of the
maximum shear force is small in comparison with the maximum axal force. However, they have used a very conservative lim-
iting bearing stress on nails. This paper discusses that the shear strength of soil nails should not be disregarded with proper
bearing stresses on nails. The modified FHWA design method was proposed by considering shear forces on nails with bending

stiffness.

Keywords : Sope stability, soilnail, design of dope, bending stiffness
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-336- Kt AR G IR



Davis H(B), 10°)

German (B8], 10°)

FHWA H(B), 10°)

Force Diagram

—
i

J8 1. 2o

I 4. 48 =2 E 0|88 siMznfet 8 FHWARLS| H
S PCSTABL5 Slope/W TALREN97 2= FHWAH

Ay
9 1) 7 o° 10° 20° o° 10° 20° 0° 10° 20° 0° 10° 20°

1451 | 1448 | 1445 | 1650 | 1635 | 1571 | 1610 | 1660 | 1720 | 2220 | 2380 | 2260

1544 | 1543 | 1541 | 1598 | 1799 | 1.850 | 1.860 | 1.880 | 2090 | 1670 | 1.990 | 1.970
< UEbAE Germani TR aAHTY 2] WS ol 5. @ B
I JE 0] Y WY EN LS 2HY
s T3k SEulyd A mRAEES SIFAE A < 2PdGe] FRF) o3 AdEls uEd 5 FHWAY
A & WAEEC] RS AXShs WHCIEE i < AT
oM gt (g, €9} Aol FHWS PgEted sl 2AUIYY] QYT veshs FHWA AT Hlugls

Aalgorz sxe) vugPdolds ALt s dx
2du|de] FAES 1S 8 FHWAHC] 7]&e] &
Au|de] TS S A Ko} S0l F7t
e =

AFARPESNA] Al ARBEAL Qe A8 = IR0 SlopelW,
PCSTABL5, TALREN97 X2 1S Algale] tiFdhdS
st 4 FHWASHA Zze} vlusidtGEE 4). S5
THe FoiFl FHo FUSH 7Pgslar 2 dude] 4t
PR} 7hS TYS 202 Hgate st A} 3]
HEzA 93t 314 (Janbu method)HS ©1-83F Slope/ws}
PCSTABL5(Janbu method) 3141 Aol BIgiA 44 FHWA
H oS Adre] Qbdgo] V18Il TALREN97S] 34
Aol vlehd 7HAdhes ZEFolUTHE 4). TALREN9S7 &4
AET 4 FHWAY 3128} Qbdgo] 7hast dy=
Hjdo] ot 1 Adke] 2FgA] Frenchidout TALREN97S
Schlossere] BRI SHAVSHIE m2a loma 2du|de]
e APgA] vl 2 ke Akl g AR ETh
o] Ade| disiMe FF A7 Al Hoh B2 7o &3
A7t e}

SR IS o83 S A= I 1M} 2o, <)
Aeuks v#shs 4] AukEoh 4 FHWA B8 o]83t
AT} HHA o] 5-64%2] Z Fo g A5dtlon,
TALREN97 2 18)9] al|4] ZAxje] vlshH slafHe] HAo]
AX g 5e] 2Yu|de] do|7t #e 9= T ¢t
Hgo] Fhate AES SRIs ol 2Uu|de] BAH
S ARkle T Aol #As oz AlgEt), AvEoe
22U FAFS gk siAHe] IFERkS qefgt
ARl mlale] SEEe] Friehe ARE ERIE 4 Ut

28% % 6CHE - 2008 117

o), 2Auv|de] Aezs g
o] A 14% =7t

o JHAE A= 2Qude] =] 2=, AT
3ok 299 A7 BSTS FHWA Hi
FHWA He] P& ztol7} FA LAt ol
5 dodle ol Adste Fo HEE, 528, S
B i3k 2Uu|Ye] AT H|Fo] AX|7] wiEolt},
« 2AU|Y 9] ARizte] WslE Qlate] EAl WolA 3o 5
¥, SRR Wapy) whit), 2dujde) ARizke Fot
A 73S, Ao d=le) o3t jlo) AR
ko 2 Zlslal, EEe Zojett 13y Ade
99| v Weke] 2o Fojuwe ikl o]
S}, o]9} o] Ale] AL, vlde 449)zt, AwkEA
HHe] P T 1 HalAY] 2du|de] A
ol] th3t Parametric 77} F52 FlE|olof &
2|7 A 2Au|Yo] ARGl 2g
SRR H ] el me} vz, gt
QRS 312ek Ao vlsle] oS TSk

&S Hon, 71Ee] 2du|de] IS 173 French
Holl vls] 44 FHWARHLS 7HESHA S AAE 4=

At

74 FHWA AAge] ¢t

k)

)
Ejzimlo

M

==

o

HAtel =

B dye AdusTIEdTEA BAdA s
AR A8 23] (C106A 1000012-06A060001211)2] A+
Ao R FPHlom olo ZA=HU.

- 337 -



I
rok

k)

Elias, V. & Juran, 1.(1988), Manual for Practice for Soil Nailing.
Contract DTFH 61-85-C-00142, Federa Highway Admin.,
Washington D.C.

Hansen, J. B. (1961). The ultimate resistance of regid piles against
transversal forces. Danish Geotech. Inst. Bull., Vol. 12, Copen-
hagen, Denmark, pp. 5-9.

Jewdl, R. A., Miligan, GW.E., Sarsby, R., and Dubois, D.D. (1984)
Interaction between soil and grids. Proc. Int. Symp. Polymer
Gred Reinforcement, Thomas Telford, London, England, pp.
18-29.

Jewdl, R.A. (1990) Review of Theoretical Moddls for soil nailing,
Performance of Reinforced Soil Sructure, British Geotechni-
ca Society, Thomas Telford, pp. 265-275.

Jewdl, RA. (1992) Pedley, Analysis for soil reinforcement with
bending stiffness, M J J Geotech Engng Div, ASCE, Val. 118,
No. 10, pp. 1505-1528.

Jewell, R.A. and Pedley, M.J. (1990) Soil nailing design-The role of
bending gtiffness. Ground Engrg., Vol. 22, No. 10, pp. 30-36.

Juran, 1. and Elias, V. (1991) Soil Nailing for Sabilization of High-
way Sopes and Excavations, Federal Highway Administra-
tion, Publication No. FHWA-RD-89-193.

Juran, |, Baudrand, G, Farrag, K. and Elias, V. (1990) Design of
Soil Nailed Retaining Sructures, Geotechnical special Publica
tion No. 25. ASCE, pp. 644-659

Manud for Design & Construction Monitoring of Soil Nail Walls
(1996) Federa Highway Administration, available from
Department of Trangportation, NTIS No. PB97-136659,
Manual for Design and Construction Monitoring of Soil

- 338 -

Nail Walls. Report No. FHWA-SA-96-069R. Federd
Highway Administration.

Michalowski, R.L. (1997) Stability of uniformly reinforced
slopes. Journal of Geotechnical and Geoenvironmental
Engineering, Vol. 123, No. 6, pp. 546-556.

Murchison, JM. and O'Neill, M.W. (1984) Evauation of p-y
relationships in cohesionless soils, Proceedings, Symposi-
um of Analysis and Design of Pile Foundations, ASCE,
San Francisco, CA, pp. 174-191.

Schlosser, F., Unterreiner, P, and Plumelle, C. (1992) French
Research Program CLOUTERRE on Soil Nailing, Grout-
ing, Soil Improvement and Geosynthetics, ASCE Geote-
chnical Publication No. 30, p. 739.

Schlosser, F. (1983) Anadogies et differences dans le
comportement et le calcul des ouvrages de soutennenment
en Terre Armee et par clouge du sol, Annals de I'Institut
Technique du Batiment et des Travaux Publics, No. 418.

Shen, CK., Bang, S. Romstad, JM., Kulchin, L., and
Denatale, J.S. (1981) Fiedld measurements of an earth
support system. Journal of the Geotechnical Engineering
Division, ASCE, Vol. 107, No. GT-12.

Stocker, M.F, Korber, GW., Gasder, G, and Gudehus, G
(1979), Soil nailing, International Conference on Soil
Reinforcement, Paris, 2, pp. 463-474.

Reese, L. C,, Cox, W. R, and Koop, F. D. (1974). Anaysis of
laterally loaded piles in sand. Offshore Technology
Conference, Vol. I, Paper No. 2080, Houston, Texas, pp.
473-484.

(A4 2008.2.18/441Y: 2008.3.18/4A1HE Y 2008.9.5)

Rt AE sk



