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Abstrac 

Soil nailing has been widely used in many places in the world in the last two decades because of its technical and 

economical advantages. Soil nailing is typically used to stabilize existing slopes or excavations where top-to-bottom 

construction is advantageous compared to other retaining wall systems. For certain conditions, soil nailing offers a 

viable alternative from the viewpoint of technical feasibility, construction costs, and construction duration when 

compared to ground anchor walls, which is another popular top-to bottom retaining system. Soil nailing consists of the 

passive reinforcement of existing ground by installing closely spaced steel bars (i.e., nails), which are subsequently 

encased in grout. As construction proceeds from the top to bottom, shotcrete or concrete is also applied on the 

excavation face to provide continuity. 

Typically, temporary soil nailing systems are not required to provide for design level earthquake occurrences consistent 

with the building or structure being constructed inside the excavation. However, the seismic response of the permanent 

soil nail walls during the earthquakes should be evaluated. The seismic evaluation required displacement analysis where 

the basic factor of safety criteria for seismic loadings could not be attained. In this paper, numerical simulations of soil 

nail walls under simulated vibrational input have been carried out and the results are compared with the function of soil 

nail walls under ordinary statistical loading. Four important earthquakes are applied to a constant soil nail wall model 

and the behavior of the wall under these earthquakes is compared with each other. Then studies about the behavior of 

geometry of nails are mentioned under static and seismic analysis. The analysis is carried out with finite difference 

software called FLAC. The results are prepared as lateral displacement of the walls and normalized maximum tensile 

forces for nails . 

Key Words: Soil Nail Walls, Numerical Analysis, Seismic Simulation, FLAC  

 

 

 . همؼه1َ

 
ؿفتبؿ ػیْاؿُبی هیغکْثی ىؼٍ هتبحـ اف پبؿاهتـُبی همبّهتی عبک ّ هیظ، هـاصل ارـایی 

ػیْاؿ، هيغصبت ٌُؼمی ّ غیـٍ امت. ثـ ؿّی ػولکـػ ػیْاؿُبی هیغکْثی ىؼٍ ػؿ صبلات 

امتبتیکی ّ ػیٌبهیکی تضمیمبت هغتلفی صْؿت گـفتَ امت. ثب ایٌضبل ثب تْرَ ثَ تبحیـ 

ُب، ّ ًیق ثب تْرَ ثَ پیچیؼگی ػولکـػ  بگْى ثـ ؿفتبؿ ایي مینتنپبؿاهتـُبی گًْ

ؿمؼ. ػؿ  تـ ضـّؿی ثَ ًظـ هی ُب، اًزبم هطبلؼبت ػلیك امتبتیکی ّ ثَ عصًْ ػیٌبهیکی آى

ایي تضمیك مؼی ىؼٍ امت ؿفتبؿ ػیْاؿُبی هیغکْثی ىؼٍ ػؿ صبلات ػیٌبهیکی هغتلف هْؿػ 

هیغکْثی ىؼٍ ثب هيغصبت حبثت تضت چِبؿ فلقلَ ثـؿمی لـاؿ گیـػ. ثؼیي هٌظْؿ یک ػیْاؿ 

هِن کزْؿ، ًبغبى، هٌزیل ّ طجل تضلیل ىؼٍ امت. ػولکـػ ػیْاؿٍ هیغکْثی ىؼٍ ثب ثـؿمی 

ًوْػاؿُبی هـثْط ثَ ربثزبیی ػیْاؿٍ ّ تغییـات اؿتؼبىی ػؿ ًیـّی هضْؿی ثنیذ ىؼٍ ػؿ 

ُبی  ُب ػؿ فلقلَ ؼٍ ػؿ هیظػُؼ ًیـُّبی ثنیذ ى ُب لبثل همبینَ امت. ًتبیذ ًيبى هی هیظ

 تْاًؼ هتفبّت ثبىؼ.  هغتلف ثَ طْؿ تمـیجی هيبثَ ثْػٍ اهب ؿفتبؿ تغییـىکلی مینتن هی

ُب ّ فاّیَ ًصت  ػؿ اػاهَ تضمیك پبؿاهتـُبی ٌُؼمی ػیْاؿٍ هیغکْثی اف رولَ طْل هیظ

ـاؿ گـفتَ ای هيبثَ هْؿػ همبینَ ل ُب ثَ طْؿ رؼاگبًَ ػؿ یک تضلیل امتبتیکی ّ لـفٍ هیظ

ُبی هٌبمجی رِت ػؿًظـگیـی طْل ّ فاّیَ ًصت  تْاى ثَ تغویي امت. ثب ثـؿمی ًتبیذ هی

تْاى ػولکـػ همبّهتی ػیْاؿ تضت ایي هتغیـات ثـای صبلات  ثِیٌَ ػمت یبفت. ُوچٌیي هی

مبفی  امتبتیکی ّ ػیٌبهیکی ؿا ثب یکؼیگـ همبینَ ًوْػ ّ ثـآّؿػ عْثی اف ًضٍْ همبّم

 ای مینتن ثَ ػمت آّؿػ.  لـفٍامتبتیکی ّ 

کْلوت ػؿ ًظـ گـفتَ ىؼٍ امت. ُوچٌیي ؿفتبؿ -هؼل ؿفتبؿی عبک هْؿػ هطبلؼَ هؼل هُْـ

همبّهتی هیظ ّ ػیْاؿٍ ىبتکـیت ػؿ صبلت الامتیک فـض ىؼٍ امت. رِت هؼلنبفی ّ تضلیل 

قاؿ ثَ اف امتفبػٍ ىؼٍ امت. ایي ًـم FLACافقاؿ تفبضل هضؼّػ  ُبی ؽکـ ىؼٍ اف ًـم هؼل

ُبی امتبتیکی ّ ػیٌبهیکی  ػّغبة ّ عبک ؿا هؼل کـػٍ ّ تضلیل –عْثی ؿفتبؿ اًؼؿکٌيی هیظ 

 ػُؼ.  ؿا ثب تْرَ ثَ ىـایط هنئلَ پْىو هی
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