
GENERAL DESCRIPTION
 The engineering concepts used in PYWALL extend beyond the 
conventional limit-equilibrium theories of analysis and design of 
flexible retaining walls.  The analytical features used by PYWALL 
include the effects of soil-structure interaction through use of non-
linear soil-response curves and nonlinear material properties. 

 Modern methods of analyses of the behavior of retaining struc-
tures depend largely on modeling of realistic soil conditions and 
relevant structural details.  Therefore, a rational method used for 
analysis and design must include details such as the nonlinear soil 
resistance-displacement relationships, spacings between shafts, 
depth of penetration, and structural properties.  PYWALL performs 
a soil-structure interaction analysis by using a generalized beam-
column numerical model.  PYWALL is capable of analyzing the 
behavior of a flexible retaining wall or soldier-pile wall with or 
without tiebacks or bracing systems.

LIST OF FEATURES
• On continuous retaining walls the program updates the values 

of pult for the various p-y criteria so it is computed based on 
Coulomb's passive earth pressures. 

• The internal p-y criteria in PYWALL allows use of cyclic 
criteria for all applicable soil response curves.

• For single or multiple levels of anchors, the program gener-
ates trapezoidal shape of earth pressure distribution based on 
the recommended equations from the National Cooperative 
Highway Research Program (NCHRP).

• New trapezoidal distribution is provided for anchored walls 
in uniform clay layers (based on Terzaghi & Peck).

• The user can input multiple surcharge loads and the program 
will add the earth pressure from the surcharge loads and plot 
the results with the earth-pressure distribution.

• PYWALL can compute internally the nonlinear curves of 
bending moment-vs-flexural stiffness for the wall elements 
so the model can take into account the nonlinearity of the 
flexural rigidity of the structural members.

• New database of wall sections with round or rectangular 
reinforced concrete, circular/square or octagonal prestressed 
concrete, circular reinforced concrete with steel inserts, or 
AISC shapes (W, S, M, HP, HSS or Pipe).

• Expanded database of sheet piles including all Nucor sections 
and user-defined sheet piles that can be easily expanded.

• Updated User’s, Examples and Technical Manuals, all re-
leased electronically in protected PDF format.

• Option to perform analyses of staged construction (up to 5 
stages). This is a new and convenient tool to study and to 
examine predicted deflection, bending moment, and shear at 
different stages during construction.

• Ability to conduct both short-term and long-term analyses. 
Users can different soil properties for short and long-term 
analyses to evaluate and compare the short-term and long-
term responses of the modeled wall system.

• New graphics displaying combined output of lateral move-

Entries for wall geometry and dimensions, plus 
uniform distributed loads and ground slopes
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Enhanced 3d View of Model and Results
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ments, shear and bending moment along the length 
of the wall and in a single page for quick observa-
tion of results and to help users in the verification 
process.

• Users can optionally enter load factors and strength 
reduction factors for LRFD requirements.

• A sloping backfill and/or sloping excavation can 
be specified and when selected, the program takes 
into account this slope angle on the backfill when 
generating earth pressures of triangular distribution 
acting against the wall and/or the excavation slope 
for the response curves.

• In addition to earth pressures, concentrated loads 
may be specified at any point(s) in the wall. The 
concentrated loads can be a specified lateral load, 
bending moment or axial load.

• Tiebacks, struts and/or rakers may be specified at any 
height(s) of the wall. The stiffness of these elements can be 
modeled as linear elastic springs or fully nonlinear springs. 

• Users can enter the prestressing force of multi-rows of tie-
backs or ground anchors. Final tieback forces shown in output 
text and new 3D Graphics.

• New feature of “AASHTO Hinge Model” for the solution 
of retaining walls with multiple tiebacks using automatic 
computations of trapezoidal active loading distribution (based 
on the CALTRANS principle of zero moment at all tieback 
locations except the top one).

• Users may specify deflections or slopes at any point in the 
height of the wall. This input option allows designers to make 

a better simulation of braces having limited movements or 
to model specific connections between braces and wall. 

• Flexural stiffness of the wall may be varied and/or linearly 
interpolated at different wall heights. 

• Soil-resistance (p-y) curves can be internally generated by 
the program for the many soil types: soft clay, stiff clay with 
or without free water, sand, silts (c-f soils), weak rock and 
strong rock. Internally-generated p-y curves may be printed 
for reviews or reference. Users may optionally input their 
own lateral load-transfer (p-y) curves for any soil layer. 

• User-defined multipliers can be specified to increase or reduce 
the soil resistance (p-y curves) at any depth of the wall below 
the dredge line. For instance, this feature may be used in 
seismic conditions to reduce the response of liquefied layers, 
or to consider creep effects for long-term conditions or for 
closely-spaced piles.

• Improved the 3D presentation of the model to display more 
information of the model and to superimpose some of the 
results.

• New feature to analyze wales between tieback or struts/rakers, 
w/results providing shear and moment diagram on wales.

Deflection plots at different construction stages


