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Introduction 

The reports produced and the product of work done on the subject of 
Permanent Ground Anchor Walls include: (1) a report with four vol ­
umes-Summary Report of Research on Permanent Ground Anchor 
Walls, Volume I: Current Practices and Limiting Equilibrium Analyses, 
Volume II: Full-Scale Wall Tests and a Soil Structure Interaction Model, 
Volume Ill: Model-Scale Wall Tests and Ground Anchor Tests, and 
Volume IV: Conclusions and Recommendations; (2) Design Manual for 
Permanent Ground Anchor Walls; and (3) TB Wall-Anchored Wall 
Design and Analysis Program for Personal Computers, a microcomput­
er program for the analysis/design of anchored walls. 

Research aimed at improving the design and construction of perma­
nent ground anchor walls is presented. The research focused on tied­
back soldier beam walls for highway applications. These walls are gen­
erally less than 7.6 m (25 ft) high, and they are supported by one or two 

rows of permanent ground anchors. 

Summary Report of Research on Permanent Ground Anchor Walls 

Volume I: Current Practices and Limiting Equilibrium Analyses 
This volume presents apparent earth pressure methods for determining 
the lateral earth load. This volume discusses the differences between 
anchored and braced walls; reviews the limiting equilibrium bases for 
the apparent earth pressure diagrams; and reviews current force equi­
librium methods (simple limiting equilibrium methods) for evaluating 
the external stability of an anchored wall. A force equilibrium method 
was developed and used to illustrate how anchor position, soil strength, 
and location of the failure surface affect anchor load and internal and 
external stability of a wall. The factor of safety, inherent in the apparent 
earth pressure diagrams, is determined. Recommendations for using 
general-purpose slope stability computer programs for determining lat­
eral load, and evaluating internal and external stability of an anchored 
wall, are made. 



Volume II: Fu/I-Scale Wall Tests 
and a Soil Structure Interaction 
Model 
This volume presents the re­
search results of building a 7.6-m­
(25-ft-) high wall in medium­

dense sand and of developing a 
numerical model to be imple­
mented in a computer program 
for the design of soldier beams. 
Apparent earth pressure dia­
grams for one-tier and multi-tier 

walls were developed. Measured 
bending moments are compared 
with moments predicted by differ­
ent design methods. The volume 
describes axial load behavior of 
the soldier beams; compares the 
behavior of drilled-in and driven 
soldier beams; and includes axial 
loads, bending moments, wall 
and ground movements, and 
anchor loads for each stage of 
construction. A numerical model 
combines apparent earth pres­
sure diagrams to describe the 
pressure on the wall and soil 
spring in order to model the later­
al resistance below the bottom of 
the excavation. 

Volume Ill: Model-Scale Wall 
Tests and Ground Anchor Tests 
This volume presents the research 

results of testing four model-scale 
soldier beam and lagging walls 
constructed in medium-dense 
sand; 10 hollow-stem-augered 
ground anchors; wall and ground 
movements for modal walls with 
different soldier beam stiffnesses; 

and one or two levels of anchors. 
Results for load tests and long­

term monitoring for ground 
anchors are also included. 

The volume also presents mea­
sured strains in the ground anchor 
tendons and anchor grout for six 
anchors. Recommendations re ­

garding apparent earth pressures, 
control of ground movement, 
ground anchor design and installa­
tion, and ground anchor testing 
are made. 

Volume IV: Conclusions and 
Recommendations 
This volume presents conclu ­
sions, research needs, and recom­
mendations for implementing the 
research results. Recommend­
ations are made for: (1) determin­
ing the shape and magnitude of 
apparent earth pressure diagrams 
for granular soils and stiff clays, 
(2) using limiting equilibrium 
analyses to determine the total 

lateral earth load and wall stabili­
ty, (3) estimating axial and lateral 
load applied to the toe, (4) com­
puting the axial and lateral load­
carrying capacity of the toe, (5) 
selecting the corrosion protection 

for the anchor tendons and the 
soldier beams, and (6) construct­
ing and testing large-diameter 
ground anchors in fine-grained 

soils. 

Design Manual for Permanent 
Ground Anchor Walls 
The manual is comprised of exist­
ing information, as well as the 
results of experiments on full-scale 
wall tests, soil-structure interac­
tion considerations, model-scale 

wall tests, and measurements on 
large-diameter ground anchors. 

TB Wall-Anchored Wall 
Design and Analysis Program 
for Personal Computers 
TB Wall is a microcomputer pro­
gram for designing and analyzing 
anchored walls. The program uses 
the numerical model presented in 
Volume II and implements appar­
ent earth pressure diagrams and 
soil spring in order to model the 
lateral resistance below the bot­
tom of the excavation. 
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