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ST R U C T U R A L - C A L C ,  L L C  
LATPRO ENGINEERING 

PROGRAM  
 

Software L icense Agreement: 
Terms and Conditions 
 
The media accompanying this manual that 
are available now or in the future contain a 
program and/or text files (the “Software”) to 
be used for structural engineering 
calculations.  Structural-Calc, LLC herby 
grants to you a license to use the Software, 
subject to the terms that follow.  Your 
purchase, acceptance, or use of the Software 
will constitute your acceptance of such terms. 
 
The Software compilation is the property of 
Structural-Calc, LLC unless otherwise 
indicated and is protected by copyright to 
Structural-Calc LLC.  You are hereby 
granted a single-user license to use the 
Software for your use only.  You may not 
reproduce, sell distribute, publish, circulate, 
or commercially exploit the Software, or any 
portion thereof. 
 
By purchase, use or acceptance of the 
Software you further agree to comply with all 
export laws and regulations of the United 
States as such laws and regulations may exist 
from time to time. 
 
 
Warranty 
 
Structural-Calc, LLC warrants the enclosed 
media to be free of physical defects for a 
period of sixty (60) days after purchase.  The 
Software is not available from Structural-
Calc, LLC in any other form or media than 
that enclosed herein.  If you should discover 
a defect in the media during this warranty 
period, you may obtain a replacement of 
identical format at no charge by sending the 
defective media, postage pre-paid, with proof 
of purchase to: 
 
Customer Service Department 
Structural-Calc, LLC 
P.O. Box 246 
Cayucos, CA 93430 
805.995.3502 
 
 
 

 
 
 
 
 
 
 
After the sixty-day period you can obtain 
replacement media of identical format by 
sending us the defective disk, proof of 
purchase, and a check or money order for 
$10, payable to Structural-Calc, LLC. 
 
 
Disclaimer 
 
Structural-Calc, LLC makes no warranty or 
representation, either expressed or implied, 
with respect to the Software or its contents, 
quality, performance, merchantability, or 
fitness for a particular purpose.  In no event 
will Structural-Calc, LLC, its distributors, or 
dealers be liable to you or any other party for 
direct, indirect, special, incidental, 
consequential or other damages arising out of 
the use of or inability to use the Software or 
its contents even if advised of the possibility 
of such damage. 
 
This exclusion of implied warranties is not 
permitted by some states.  Therefore, the 
above exclusion may not apply to you.  This 
warranty provides you with specific legal 
rights; there may be other rights that you may 
have that vary from state to state. 
 
 
Copy Protection 
 
The Software in whole or in part may or may 
not be copy-protected or encrypted.  
However, in all cases, reselling or 
redistributing these files without 
authorization is expressly forbidden except as 
specifically provided for by the Owner(s) 
therein. 
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TECHNICAL SUPPORT 
 
Our LatPro Technical/Customer Support team is available to answers any questions you 
may have regarding this program Monday through Friday from 9:00 a.m. to 4:00 p.m. 
Pacific Standard Time (PST), with the exclusion of holidays.  Limited Technical Support 
is included with a purchase of LatPro.  For more details, please visit our website. 

 
Structural-Cal, LLC 

P.O. Box 246 ~ Cayucos, CA 93430 
Telephone:  (805) 995-1300 

Fax: (805) 995-2066 
Email: suppor t@lateralpro.com 
Website:  www.lateralpro.com 
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INTRODUCTION 
Welcome to LatPro, the professional lateral engineer ing calculation program! 

 
LatPro will eliminate much of the time spent doing traditional repetitive hand 
calculations or extra drawings by creating a mathematic model of a structure and then 
using your computer to generate the required output.  LatPro is designed to automate the 
lateral design and analysis procedure for wood-framed shear walls and wood posts.   
 
Through several graphical input windows, the user is led through the necessary steps to 
determine the shear walls, connectors, as well as the associated hardware (coupler nuts, 
anchor bolts and/or rods).  Sound judgment and experience are always crucial for 
structural engineering, but LatPro will help organize and automate the repetitive 
calculations and print a clearly detailed report. 
 
At any point during the design process, the user can save the data and return to it later.  
Once satisfied with the lateral design analysis, LatPro generates and prints a report 
documenting the user’s inputs and LatPro’s outputs to submit to building officials.  Full 
or partial report options are available based upon the user’s needs.  Also the user can 
export the shear wall schedules into a CADD program to be included on the construction 
drawings to submit to the building department.   
 
LatPro is for use in lateral analysis of buildings, up to three stories in height, using light-
framed walls with shear panels (wood stud framing with plywood shear walls) as part of 
a bearing wall structural system.  LatPro can be used in all seismic and wind speed 
zones, for the various soil types, occupancy categories, seismic source types and near 
source factors as long as the building type and size are allowed using the simplified static 
lateral-force procedure.  LatPro employs Microsoft Excel, which needs to be installed 
before utilizing this program. 
 
LatPro uses the simplified static lateral-force procedure as set forth in Section 1630.2.3 
of the 2001 California Building Code and the 1997 Uniform Building Code.  The 
standard version of LatPro can be used with flexible diaphragms only.  LatPro RDA 
can be used with flexible and rigid diaphragms.  Structures must be of Occupancy 
Category 4 or 5, buildings of any occupancy (including single-family dwellings) not 
more than three stories in height (excluding basements) and other buildings not more than 
two-stories in height (excluding basements).  This program is for use in analysis of 
structures where allowed by the California Building Code and the Uniform Building 
Code.   
 
Special attention must be paid to collector elements so that these elements, splices, and 
their connections are capable of transferring or providing resistance to the resultant 
seismic forces.  This program does not analyze the collector elements, diaphragms, or the 
foundation system and these elements of the structure should be analyzed in the 
traditional fashion.  As always, especially with structural engineering, care should be 
taken in entering the correct information in order to obtain an accurate analysis. 
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IRREGULAR STRUCTURES: 
 
Regular structures are those that have no significant physical or structural irregularities in 
either plan view or elevation.  An irregular structure has one or more significant 
discontinuities in its configuration or in its lateral-force-resisting system.  The California 
Building Code (CBC) and the Uniform Building Code (UBC) govern whether a structure 
is regular or irregular.  LatPro can be used to analyze structures with some building 
irregularities as set forth by the code. 
 
The CBC and the UBC permit the use of the static lateral force procedure for low-rise 
irregular structures and no specific additional requirements are imposed on a typical 
wood-frame building that is mass irregular.  However, the designer of any structure 
should be aware of mass irregularity and should pay particular attention to tying the 
structure together for lateral force transfer and continuity.  
 
For collector elements, buildings braced entirely of light-frame wood walls are exempted 
from the magnified force level according to CBC/UBC section 1633.2.6; buildings with 
concrete or masonry shear walls or mixed systems are not exempt.  The engineer will 
need to perform a separate analysis of structures, or parts or structures, containing 
concrete, masonry, or mixed shear walls. 
 
The CBC and UBC do not require that torsional irregularity be considered if a building 
uses flexible diaphragms in its lateral-force-resisting system.  Traditional practice has 
been to classify all wood frame diaphragms as flexible.  Story shear is distributed to the 
lateral force resisting system based on a flexible diaphragm analysis using tributary areas.  
It should be noted that very few wood buildings would have a torsional irregularity 
significant enough to qualify as torsionally irregular under the UBC criteria, but the 
engineer should always consider the design of the structure in the analysis.   
 
However, some building departments require a torsional analysis, which implies a rigid 
diaphragm analysis.  A rigid diaphragm analysis distributes the story shear to the lateral 
force resisting system based on relative stiffness.  In addition, a rigid diaphragm analysis 
considers the torsional moment resulting from the eccentricity between the center of mass 
and the center of rigidity.  LatPro RDA is capable of performing a rigid diaphragm 
analysis and using the results in accordance with the envelope method, which applies the 
worst-case loading from both the flexible diaphragm and rigid diaphragm analyses.  
 
LatPro does not design for the lateral force on elements of structures, nonstructural 
components and equipment supported by structures as defined in the CBC or the UBC 
section 1632.  Most Vertical Structural and Plan Structural Irregularities with irregular 
features as described in Table 16-L of the CBC or of the UBC cannot be designed using 
LatPro.   
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The 2 most common types of structural ir regular ities can be modeled in LatPro, the 
in-plane vertical offset and the out-of-plane horizontal offset.  These are Type 4 of 
structural and plan irregularities as shown in Table 16-L and table 16-M of the CBC and 
the UBC, the ‘ in-plane discontinuity in vertical lateral-force-resisting elements’  and the 
‘out of plane offsets.’   LatPro assigns the Code-required penalty to the support at the of 
the upper-story shear wall where there is an interruption of the normal lateral-force path 
of the system.  LatPro will also size the posts and hardware below these shear walls 
necessary to resist this special seismic force. 
 
For a Type 4 irregularity of Table 16-M, the CBC/UBC require that diaphragm to shear 
wall connections be designed without the load of duration increase.  LatPro is able to 
detect this type of irregularity and increase the strength of the diaphragm to shear wall 
connections.  LatPro can also handle irregularities of Type 2 and 3 in Table 16-M, re-
entrant corners and diaphragm discontinuities.  Both irregularities require the same 
design without consideration of the load of duration increase as a Type 4 irregularity.  A 
Type 2 irregularity also requires further analysis of drag members and collectors.  As 
LatPro does not analyze drag members, the user must perform a separate analysis to 
account for this code required penalty. 
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SOFTWARE INSTALLATION: 
 
The LatPro program is supplied on one (1) CD-ROM and standard Windows installation 
procedures are used to install the software.  To install, follow these steps: 

1) Insert LatPro CD into CD drive. 
2) Double click on ‘My Computer’  
3) Double click on your CD drive 
4) Double click on ‘setup.exe’  

 
The Installation Wizard will now install the software.  Read each step and select the 
appropriate choice.   
 
During the installation process the user may be notified of version conflicts.  This occurs 
when a file on the computer and a file being installed share the same name, same path 
(location), and the file currently on the computer is newer than the file being installed.  
When this occurs the user will be asked if they wish to keep the existing file (‘Yes’ ), 
delete the existing and install the new file (‘No’ ) or delete all existing files with version 
conflicts and install the files from disk (‘No to All’ ).  It is suggested that the user click 
‘Yes’  to these queries signifying that the user wishes to keep the file already installed on 
the computer.   
 
During the installation process, the user may be notified that a file failed to install 
correctly and be presented with the options of ‘Abort’ , ‘Retry’ , or ‘ Ignore.’   It is 
suggested that the user click ‘ Ignore’  whenever this occurs and then click ‘Yes’  when 
questioned if they are sure.  At the conclusion of the installation process, the user will be 
notified if LatPro installed successfully or not.  If LatPro was unsuccessful, then attempt 
to reinstall.  The installation is automatic and will create a shortcut to LatPro in the Start 
Menu. 
 
LatPro will be installed in the folder, ‘C:/Program Files/LatPro/’  unless the user changes 
the location during installation. 
 
LatPro utilizes Microsoft Excel therefore LatPro requires that all Excel applications must 
be closed before starting LatPro.  Upon startup, LatPro will notify the user to close all 
Excel applications if LatPro discovers that any are open.  On occasion, an Excel 
application can be open without appearing in the Taskbar.  If the user believes that all 
Excel applications are closed, but LatPro continues to notify the user that there are open 
applications, check the Task Manager.   
 
To examine the Task Manager, hold down the Ctrl and Alt keys and strike Delete once.  
The Task Manager will present a list of all open applications.  If Excel is listed, highlight 
it and click End Task, then it may take your computer 10-20 seconds to close Excel.  If 
the user is questioned if they really wish to close Excel, click Yes.  After completing this 
process restart LatPro. 
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FIRST USE AND REGISTRATION: 
 
The first time LatPro is opened, the User Agreement appears.  Review the User 
Agreement and click either the ‘Yes, I Agree’  or ‘No, I disagree’  button.  If the ‘Yes, I 
Agree’  button is selected then the User Agreement will not appear next time LatPro is 
started.  Also upon the first run, LatPro will request the user to obtain a Key.  Without 
the Key, LatPro will only work until the Expiration Date.  This Key can be obtained by 
calling Structural Calc Inc., LLC at (805) 995-3502 and providing LatPro’s Registration 
Number, which is indicated when LatPro requests the Key.  LatPro is fully functional 
without the Key until the Expiration Date, after which LatPro will not open until the Key 
is entered. 

 
Enter Serial Number (for your records):       
 
Enter Key (for your records):         
 

 

SAVING OUTPUT: 
 
LatPro requires that the user save each new lateral analysis with a new name.  LatPro 
assigns each file with a ‘ .lat’  file extension.  The process for saving files is identical to 
that of the most commonly used programs.  The Save command is accessed from the File 
menu in LatPro. 
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RECOMMENDED PROCESS: 
 
LatPro allows the engineer to work directly on a set of prints to layout diaphragms, grids, 
shear walls, connectors, and transfer shear wall uplift and compression forces to the 
foundation.  This method simplifies the analysis, reduces errors, and does not require a 
complicated, time-consuming modeling process. 
 
It is recommended that the engineer start an analysis with a set of prints of the structure’s 
plans and a loading schedule of dead loads.  The first step is to enter the seismic and wind 
factors and loading schedule into LatPro.  The next step is to define the diaphragms and 
gridlines on the prints of the roof and floor plans and sketch how the diaphragms will be 
allocated to the gridlines.  Enter the gridlines that define the diaphragms, the diaphragms’  
dimensions, and the diaphragm allocations into LatPro.  Once this is done enter any 
applicable diaphragm openings into LatPro. 
 
Prints of the elevations and sections should be used to determine shear wall dimensions, 
connection types, and to determine situations where shear walls are stacked.  After 
sketching the shear walls on the prints of the elevations, sections, or new sketches of 
walls not shown, enter the data that LatPro requests to specify the shear walls and 
connectors.  On the elevations and section drawings, the engineer should sketch any posts 
transferring shear wall uplift and compression forces to the foundation.  Enter the data 
that LatPro requests to specify posts and post connectors. 
 
By working directly on a set of prints for the project, the engineer can review any unusual 
conditions including out-of-plane or in-plane offsets, unusual dead load tributary loading, 
unusual wall heights, lack of support below shear walls, etc.  This method reduces errors 
inherent in creating another drawing to create a model for lateral analysis, which may not 
include unusual or critical information that is shown on the design drawings. 
 
The final stage of lateral analysis of a building is to calculate the gridline forces.  This 
includes collector and chord forces, lap splice nailing and LTP spacing.  LatPro 
calculates this automatically for you when you press the Lap Splice Nailing and 
Gr idline Forces menu item found under the Define menu.
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LATPRO INPUT AND DATABASE WINDOWS: 
 
Once LatPro has loaded, the two windows in Figure 1 appear.  The majority of windows 
associated with LatPro can be broken into two categories, input windows or database 
windows.  A user inputs data into the input window and the database window shows the 
data currently entered in the database.  Each input window has the ability to read the data 
from the database to allow the user to edit it as well as a means to write the user inputted 
data into the database.   
 

 
Figure 1.  LatPro after  star tup 

  
The top, gray window in Figure 1 is an input window, while the lower window with the 
gridlines is a database window.  To the right of the input window is the Help window.  
The Help window displays a brief, informative description of each of LatPro’s inputs.  
Each input window has a related database window.  For example, Figure 1 shows the 
Seismic Factors input window along with the Seismic Factors database window.  LatPro 
provides a prompt for every input window.  If the mouse is placed above the input 
textbox or dropdown list, a message will appear describing what LatPro expects to be 
entered. 
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INPUT WINDOWS: 
 

To open different input windows use the Define Menu shown in Figure 2.  The options 
are Defaults, Seismic-Wind, Diaphragms, Upper Story, Main Story, Lower Story and 
Rigid Diaphragm Analysis.  The Upper Story, Main Story, and Lower Story options each 
contain Tributary Lengths, Shear Walls, and Shear Wall Connectors as submenu options.  
The Main Story and Lower Story menus have an additional submenu option of Posts.  
This menu establishes the natural order in which the user should enter the data into 
LatPro starting with the Seismic-Wind data first, proceeding to Diaphragms and then to 
Upper Story Tributary Lengths.  The only exception to this order is the Defaults whose 
values should be reviewed and set the first time the program is used.   
 

If at any point the user wishes to modify the analysis, simply click on the associated 
menu item and edit or add the data.  LatPro automatically updates all calculations once 
the data is written to the database.  LatPro also provides a shortcut to the Define menu, 
simply click on the input window with the right mouse button and the Define menu will 
appear next to the mouse.   

 
Figure 2.  Define menu 

In the top of all input windows is the Project Title frame, shown Figure 3.  This area 
allows the user to document the project name, project number, date, and user’s initials 
and is printed at the top of every page of a report.  The user must click Inser t to send this 
data to the database. 
 

 
Figure 3.  Project title 
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SEISMIC-WIND FACTORS INPUT WINDOW: 
 
The Seismic Factor input and database windows are shown in Figure 4.  The default tab 
in the Seismic-Wind Factor input window is Seismic Factors.  Here the user enters the 
Seismic Source Type, Soil Profile, Occupancy Category, Distance to Seismic Source, 
Seismic Zone, and Light Frame Bearing Wall System.  
 

 
Figure 4.  Seismic factors input and database windows 

 
Seismic Zone presents the options of 1, 2A, 2B, 3, or 4, refer to CBC or UBC Figure 16-2 
to choose correct value.  It is necessary to input the Distance to Seismic Source ONLY if 
the structure is located in Seismic Zone 4.  Make sure to enter the distance in kilometers.  
See Figure 5 to use as an aid in determining the distance to the Seismic Source.  If the 
structure is in any region besides Seismic Zone 4, then it is unnecessary to enter a 
Distance to Seismic Source. 
 
Seismic Source Type presents the options of A, B, or C.  To select the correct value, refer 
to CBC or UBC Table 16-U and to the CBC or UBC Map of your Local Known Active 
Fault Near-Source Zones.     
 
The Occupancy Category presents the options of 1.00, 1.25, or 1.50; refer to CBC or 
UBC Table 16-K to choose correct value.  CBC or UBC Table 16-K states that all 
structures have an Occupancy Category value of 1.00 except Essential Facilities and 
Hazardous Facilities.  
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Soil Profile presents the options of SA, SB, SC, SD, or SE.  CBC or UBC Table 16-J 
states that a soil profile SA represents Hard Rock; SB is rock; SC is very dense soil with 
soft rock; SD is stiff soil; and SE is soft soil.  If the user does not know the soil profile for 
a region, the CBC & UBC states that the SD soil type can be assumed.  
  

GROUND
SURFACE

CLOSEST DISTANCE
TO NEAR-SOURCE ZONE

2 km

SHADE ZONE ON MAPS

ASSUMED TO BE
" 0"  km FROM FAULT

2 km

CLOSEST DISTANCE
TO NEAR-SOURCE ZONE

10 km

A OR B SEISMIC SOURCE FAULT

 
Figure 5.  Determining distance to active fault near-source zone 

 
LatPro allows the user to model light framed bearing walls with shear panels.  If the walls 
are made of wood, select option A, otherwise select option B. 
 
On this input window is where the user should indicate structural irregularities from 
Table 16-M.  LatPro is able to analyze structures with irregularities of Type 2, Type 3, 
and Type 4 or re-entrant corners, diaphragm discontinuities, and out-of-plane offsets 
respectively.  LatPro can detect structures with out-of-plane offset and will automatically 
impose the code specified penalty.  However, the user is responsible to indicate 
irregularities of Type 2 or 3 since LatPro cannot automatically detect them. 
 
Shown in Figure 4 are values that govern the seismic forces.  The most influential factor 
is the reliability factor (r ).  LatPro calculates the Earthquake Load in accordance with 
CBC or UBC Section 1630.1.1.  The reliability factor is dependent on the maximum 
element-story shear ratio (rmax, also shown in Figure 4).  LatPro calculates the element-
story shear ratio for every shear wall.  LatPro compares each shear wall’s element-story 
shear ratio to find the maximum value, which is used to calculate the reliability factor.  
The CBC and UBC state that the reliability factor should not be less than 1 and should 
not exceed 1.5.  LatPro assumes that the reliability factor is 1.5 until shear walls are 
added to the analysis.  For each shear wall addition, the reliability factor is updated if 
necessary. 
 
Click the Inser t button to send the data to the database.  After a brief delay, while LatPro 
transfers the new data and recalculates values, the database window will reflect these 
changes.  Once satisfied with the seismic entries, click the next tab, Wind Factors. 
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WIND FACTORS INPUT WINDOW: 
 
The Wind Factors tab is presented in Figure 6.  This window prompts the user to enter 
the Exposure, the Basic Wind Speed, and the Horizontal and Vertical Pressure 
Coefficients.   
 

 
Figure 6.  Wind factors input and database window 

 
Exposure presents the options of B, C, or D, which is described in CBC or UBC Section 
1616.  Exposure B is terrain with building, forest, or surface irregularities, covering at 
least 20 percent of the ground level area extending 1 mile or more from the site.  
Exposure C is terrain that is flat and generally open, extending ½ mile or more from the 
site in any full quadrant.  Exposure D represents the most severe exposure in areas with 
basic wind speeds of 80 miles per hour or greater and has terrain that is flat and 
unobstructed facing large bodies or water over 1 mile in width relative to any quadrant of 
the building site.  Exposure D extends inland from the shoreline ¼ mile or 10 times the 
building height whichever is greater.  
 
Basic Wind Speed presents the values from 70 mph to 110 mph in 5 mph increments.  
Refer to CBC or UBC Figure 16-L to select regional value.  Pressure Coefficients for 
Horizontal and Vertical Projected Area present values from 0.1 to 2.0 in 0.1 increments.  
Refer to CBC or UBC Table 16-H to select a value.  Again, click the Inser t button to 
send the data to the database and the database window will reflect these changes. 
 
Wind Governing Gr idline Reduction:  As permitted by the UBC, if wind forces govern 
the entire length of a gridline, the shear forces acting on that gridline may be reduce by a 
factor of .40.  LatPro automatically calculates this value in the case that all diaphragms 
on a gridline are governed by wind in that direction.  The reduction is reflected in the 
total shear for that gridline.  LatPro performs the governing forces check every time a 
gridline or diaphragm is added. 
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UPPER STORY INPUT WINDOW: 
 
After selecting appropriate values for the Wind Factors, click on the Upper  Story tab, 
which is shown in Figure 7.  This window prompts the user to enter parameters to define 
the roof, deck, interior walls, exterior walls, floor joist depth, and special loads of the 
Upper Story, shown in Figure 8.  All entries are labeled with the expected units of the 
data.  Once again, click the Inser t button to send the data to the database.  

 

 
Figure 7.  Upper  story input and database windows 

 
Please note, when LatPro requests a numerical input, representing a measurement, DO 
NOT enter units with the value.  LatPro specifies which units it expects the value to be 
measured in and will not be able to calculate any values that depend on an entry that 
contains units with the value. 
LatPro requests the Floor Joist Depth of the Floor Below.  Figure 8 illustrates this better.  
The Floor Joist Depth requested in the Upper Story tab of LatPro is the floor joist depth 
labeled in Figure 7, likewise for main story floor joist depth.  In Figure 8 there is no 
floor joist depth for the Lower Story because it is on slab and the user should enter 0 
when requested for the Floor Joist Depth on the Lower Story tab of LatPro. 
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Figure 8.  Sample 3-story section 

 
Enter the entire Roof Area, including any overhangs.  Enter the Roof Height from the 
height of the top plate to the top of the highest peak, top of roof rafter or top of ridge 
beam.  Enter the Roof Unit Dead Load, which is the total weight of all the materials used 
in the roof.  Enter the Deck Area, which is total area of all deck horizontal to the same 
plane as the roof diaphragm such as a roof deck.   
 
The Upper Story Exterior Wall Length is the total length of all the exterior walls under 
the upper story diaphragm.  The Upper Story Exterior Wall Height is the average height 
of all the exterior walls under the upper story diaphragm.  The Unit Dead Load is the 
weight per square foot of all the materials used in the Upper Story Exterior Walls.   
 
Upper Story Interior Wall Length is the total length of all the interior walls under the 
upper story diaphragm.  Upper Story Interior Wall Height is the average height of all the 
interior walls under the upper story diaphragm.  Unit Dead Load is the weight per square 
foot of all materials used in the Upper Story Interior Walls.  
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When LatPro calculates the wind shear force, it compares roof height along with the 
height between the midpoints of adjacent stories.  As shown in Figure 9, each story has a 
roof associated with it and the lower two stories each have two heights.  The first height, 
indicated on the left side of the figure, measures between adjacent stories.  The second 
height, indicated on the right side of the figure, measures between the midpoint of the 
story and the roof above the story.  Whichever of the heights is the greatest will be used 
to calculate the area upon which the wind forces acts. 

 

Lower StoryLower Story

Main Story

Upper Story

Main Story

Upper Story

 

Figure 9.  Story and wind load section 

 
LatPro also requests Special Loads, which fall into four CBC or UBC categories, or can 
be another type of load, such as a unique point load on just one part of the structure.  If 
the story is subject to CBC or UBC loads; Warehouse Storage, Office Partition, Snow 
Loads greater than 30 psf, and/or Permanent Equipment, enter the dead load and the area 
that the dead load acts upon into the related text boxes.  If the Special Load is a point 
load, simply enter 1 as the area and the magnitude of the point load in the dead load 
entry.  If the Special Load is a load of an area, enter the area and the dead load associated 
with the Special Load. 
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MAIN STORY INPUT WINDOW: 
 
If the structure contains more than one story, continue entering the story data for the 
Main Story whose input and database windows are shown in Figure 10.  The input 
window for the Main Story is similar to the Upper Story input window. 
 

 
Figure 10.  Main story input and database windows 

 
Enter the Floor Joist Depth for the main floor.  Enter any Roof Area, including any 
overhangs and the Roof Height from the height of the top plate to the top of the highest 
peak and enter the Roof Unit Dead Load.  Enter any upper floor Deck Area, which is 
total area of all deck horizontal to the same plane as the upper floor area, and the Unit 
Dead Load of all the materials used in the deck.  Enter the area of the Upper Floor, 
including any cantilevers or overhangs and the Unit Dead Load or the weight per square 
foot of all the materials used in the Upper Floor.  
 
Main Story Exterior Wall Length is the total length of all the exterior walls under the 
main story diaphragm and above the main floor.  Main Story Exterior Wall Height is the 
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average height of all the exterior walls under the main story diaphragm.  Unit Dead Load 
is the weight per square foot of all the materials used in the Main Story Exterior Walls.   
 
Main Story Interior Wall Length is the total length of all the interior walls under the main 
story diaphragm and above the main floor.  Main Story Interior Wall Height is the 
average height of all the interior walls under the main story diaphragm.  Unit Dead Load 
is the weight per square foot of all materials used in the Main Story Interior Walls.  Enter 
any Special Loads that may be applicable. 
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LOWER STORY INPUT WINDOW: 
 
If the structure contains more than two stories or contains a built-up wall area below the 
main story, continue entering the story information for the Lower Story.  If the main or 
lower stories have built-up walls that are of variable height, such as on a sloped site such 
as shown in Figure 11, then the average height of those walls will need to be entered. 
 
The input window for the Lower Story is identical to that for the Main Story.  Enter the 
Floor Joist Depth for the Main Floor or Lower Story Diaphragm.  Enter any main floor 
Deck Area, which is total area of all deck horizontal to the same plane as the main story 
floor area, and the Unit Dead Load of all the materials used in the deck.  Enter any Roof 
Area, including any overhangs and the Roof Height from the height of the top plate to the 
top of the highest peak and enter the Roof Unit Dead Load.  Enter the Main Story Floor 
Area and the Unit Dead Load of all the materials used in the floor.     
 
Enter the Main Story Exterior Wall Length, the Main Story Exterior Wall Height, and the 
Unit Dead Load of all the materials used in the Main Story Exterior Walls.  Enter the 
Main Story Interior Wall Length, the Main Story Interior Wall Height, and the Unit Dead 
Load of all the materials used in the Main Story Interior Walls.  Enter any Special Loads 
that may be applicable. 
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Figure 11.  Sample sloped 3-story section 
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DEFINE DIAPHRAGMS INPUT WINDOWS: 
 
The next step is to model the horizontal diaphragms.  Clicking on Diaphragms in the 
Define menu will load the Diaphragm input windows shown in Figure 12.  Initially, only 
one diaphragm for each story will be available.  Additional diaphragms for each story 
become available after the previous diaphragm is inserted into the model.   
 

 
 

Figure 12.  Diaphragm input and database windows 
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The diaphragm input window prompts the user to enter the information on one or more of 
the diaphragms for each story.  LatPro allows for up to 12 diaphragms per story.  To 
define each diaphragm, enter the North, South, East, and West gridlines that outline the 
diaphragm’s boundary as well as the width between each pair of gridlines, see Figure 13.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13.  Sample diaphragm 

The North Grid is the Northern-most gridline, which in Figure 13 is gridline 1.  The 
West Grid is the Western-most gridline shown as gridline A, and so forth.  Width ‘x’  is 
the distance between gridlines A & B and any additional width.  Width ‘y’  is the distance 
between gridlines 1 & 2 and any additional width.  
 
The user adds the diaphragm to the database by clicking the Inser t button.  When the 
information on the diaphragm is entered into the database, LatPro will calculate the 
resulting shear per linear foot based on the governing forces and dimensions of the 
diaphragm.  From these values LatPro will provide a list of adequate diaphragm types to 
select from.  Diaphragm types are called out much like shear walls, they have a specific 
nailing, sheathing, member sizes and shear values.  You can view a schedule of all 
available diaphragm types in the Schedules drop down menu.  If there are no applicable 
diaphragms found or all the ones presented are not what is desired, the user can define 
there own by selecting the ‘Other’  option at the bottom of the list.  Selecting this option 
will bring up the User  Defined Diaphragm input window.  See the User  Defined section 
for more information on entering user defined diaphragms. 
 
Selecting the diaphragm from a dropdown list and clicking the Remove button will delete 
the diaphragm from the database. 
 

Width, x 

W
id

th
, y

 

Diaphragm 

2 

B A 

1 

Any Additional width 
such as a roof overhang, 
deck extension, 
cantilevered floor, etc. 

N 



Structural-Calc, LLC 
 

User ’s Manual - 23 

 

Based on data entered in the Seismic-Wind Factor input windows and the Diaphragm 
input windows, LatPro will calculate the Area of the diaphragm, the Unit Shear in each 
direction and whether each diaphragm is governed by seismic or wind forces.  Note that 
seismic forces may govern elements or connections even if the whole structure is 
governed by wind forces, and vice-versa.   
 
Once all diaphragm data is entered, proceed to the Tributary Length input window by 
clicking on Tr ibutary Lengths in the Define menu.   
 
NOTE:  The unit shear values shown in the Diaphragm Governing Forces window 
represents the total unit shear for the diaphragm before adding the intermediate shear 
walls.  Adding shear walls will reduce the diaphragm unit shear proportionally.  If no 
intermediate shear walls are used under the diaphragm that exceeds loading of Table 23-
II-H in CBC/UBC, then a blocked diaphragm must be used that meets loading 
requirements.   

TRIBUTARY LENGTH INPUT WINDOWS: 
 

LatPro uses the flexible diaphragm method to transfer the diaphragm’s dead load to the 
gridlines.  The next step in analyzing a structure is to assign Tributary Widths to the 
gridlines.  In order to begin, click on Tr ibutary Widths in the Define menu.  Figure 14 
shows the Tributary Width input and database windows.  The diaphragm must be divided 
into its tributary areas and a tributary width assigned to the shear walls along each 
gridline.   
 

 

Figure 14.  Tr ibutary length input window 
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Figure 15.  Sample diaphragm with shear  walls for  tr ibutary lengths 

 
In the example in Figure 15, tributary lengths are assigned to gridlines running North-
South.  The diaphragm’s east and west boundaries are gridlines 1 and 2 respectively.  
Gridline 8 runs North-South within the diaphragm.  The analyst has chosen to locate 
shear walls along gridlines 2, 8, and 15.  The analyst has assigned 50% of the length L1, 
between 2 and 8 of the diaphragm, to the shear wall(s) along gridline 2 and assigned 50% 
of the length L1 is to gridline 8.  Gridline 8 has been assigned 50% of the length L2 and 
the remaining 50% of the length L2 along the diaphragm has been assigned to gridline 
15.  
 
LatPro requests the user to enter the parameters necessary to distribute loads to each 
gridline.  For the example in Figure 14, the Tributary Width input window would read, 
‘Assign 50% between gridlines 2 and 8 of diaphragm U1 to gridline 2’  with a width of 
L1.  The Added Force and Floor Offset entry would remain 0.  The documentation 
column of the database window would read ‘50%(2-8)U1=50%(L1)’ .  This process 
would be repeated three times to fully allocate Diaphragm U1 (a 50% allocation to 
gridline 8 with length L1, a 50% allocation to gridline 8 with length L2, and a 50% 
allocation to gridline 15 with length L2).  Click the Inser t button to write the data to the 
database after each allocation.  The database window in Figure 14 shows the four 
allocations necessary to fully allocate U1 to the three gridlines. 
 
In cases where diaphragms are offset vertically, the analyst may want to split a gridline 
into two sections in order to confine lateral load transfer to the appropriate section of the 
structure. This situation is shown in Figure 16. By separating a gridline (line 2 becomes 
2N and 2S) the analyst would avoid the problems that arise from having a discontinuous 
drag strut. Without separate entries, shear walls may be designed to resist loading from 
the opposite side of the vertical offset. Another benefit of separate gridlines is that each 
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section will have a different unit shear value (plf.) and the user may specify different 
shear wall types.   
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Figure 16.  Offset diaphragms with along separated gr idline 

 
LatPro automatically organizes the data.  Use the Scroll Down and Scroll Up buttons to 
load data from the database back into the input window to edit.  After clicking on one of 
the scroll buttons, the data in the database window will be highlighted blue signifying 
that it is the data in the input window.  The highlighted line will move when the Scroll 
Up or Scroll Down button is clicked.  The Remove button deletes the highlighted data 
from the database. 
 
Since LatPro utilizes the flexible diaphragm method, it allows the engineer to increase or 
decrease the tributary length of the story shear up to 67% or down to 33% depending on 
the particular situation.  Under certain circumstances, like a cantilevered deck that is 
modeled as a diaphragm, 100% may be allocated.  The engineer must make a responsible 
decision when revising the diaphragm loading from the standard 50% distribution. When 
there are plan irregularities or diaphragm discontinuities, special consideration is required 
to ensure the adequate transfer of the story shear to the shear walls through the 
diaphragms.  
 
For any story other than the upper story, LatPro will request to define the lateral force 
transfer from the story above.  In Figure 17, LatPro provides a dropdown list labeled 
Upper  Story Lateral Force Transfer .  The user should select the gridline lateral force 
to transfer from the story above to the current story.  Under most circumstances lateral 
forces will transfer down to the same gridline.  Only when there is a discontinuous path 
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of lateral force transfer from a story above should the user should select a different 
gridline in the dropdown list. 
 

 
Figure 17.  Upper  Story Lateral Transfer  

 
Any additional lateral force not pertaining to the diaphragm itself, but adds a force along 
a gridline should be included in the Added Force input box.  This would occur if an 
analysis included a deck that was not modeled as a diaphragm.  The user could simply 
add the tributary force from the deck onto a gridline without having to define the deck as 
a separate diaphragm.   
 
Allocating into a foundation: When allocating tributary length to a foundation wall, 
such as in a stepped foundation case, select the Into Foundation check box in the lower 
right hand corner of the tributary length input window.  This will apply the forces to the 
gridline indicated and will call out the LTP spacing in the Documentation section of the 
tributary length information window.  
 
Allocating into an existing unmodified wall line: When allocating tributary length into 
an existing unmodified wall line, such as an existing wall for an addition to a building, 
select the Into Existing Wall L ine check box in the lower right hand corner of the 
tributary length input window.  This will apply the forces into the existing wall line and 
consider those forces resisted by the existing wall. 
 
 
NOTE: After inserting a tributary length, the input screen will clear to allow the input of 
another tributary length. 
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SPECIAL DIAPHRAGM ALLOCATIONS & VERTICAL OFFSETS: 
A special diaphragm allocation is shown in the roof framing in Figure 18.  The 
majority of the time, diaphragms will be allocated to gridlines on the same story.  
However, in this example, an upper story shear wall supports the left side of the main 
story roof.  In order to correctly model this situation, a portion of the main story roof 
diaphragm must be allocated to an upper story gridline.   
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Figure 18.  Special diaphragm allocation and floor  offset 
 
 

LatPro allows the user to allocate diaphragms to gridlines on different stories.  When 
inputting or editing tributary lengths as shown in Figure 19, at the bottom of the drop 
down list of diaphragms is ‘LIST ALL’ .  Clicking on ‘LIST ALL’  will list all of the 
diaphragms defined in the project and allow the user to allocate a portion of any 
diaphragm to gridlines on any story. 
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Figure 19.  L isting all available diaphragms  

 
If adjacent diaphragms on the same story are vertically offset, then enter the vertical 
distance of the floor offset in the Floor  Offset textbox.  The advantage of entering the 
floor offset is demonstrated in Figure 18, where this structure can be modeled as a three-
story structure even with the split-levels.   
 
On the lower story, the lower story diaphragm on the left intersects the middle wall of the 
lower story with a vertical offset, to the lower story diaphragm on the right.  Thus there is 
a vertical offset between the lower story diaphragms.  The user must enter this floor  
offset distance so that LatPro can accurately model the structure. Figure 20 illustrates 
the floor offset in greater detail. 
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Figure 20.  Floor  offset detail 
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DIAPHRAGM OPENING INPUT WINDOW 
 
The Diaphragm Opening input window, shown in Figure 21, allows the user to enter the 
dimensions of an opening in a specified diaphragm.   
 

 
Figure 21.  Diaphragm Opening input window 

In LatPro diaphragm openings are declared after tributary lengths because all the forces 
need to be appropriately allocated in order to calculate the correct forces on each 
diaphragm.  The way LatPro models diaphragm openings is by declaring the enclosing 
gridlines of an opening.  NOTE: This does not mean gridlines have to be defined for the 
actual dimensions of the opening, only that the opening is within four gridlines which 
have allocations to them. Typically this will be the diaphragm gridlines, or if the 
diaphragm has intermediate shear walls these may be used as the enclosing gridlines also.  
In the example shown in Figure 22, the enclosing gridlines are A, C, 1, and 2. 
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Figure 22.  Diaphragm Opening dimensions 

 
Once the enclosing gridlines are chosen and the distance between them is entered, define 
which diaphragm the opening is part of in the Par t of diaphragm check box. 
 
In the Running N-S and Running E-W text boxes input the combined length of all the 
openings of that diaphragm that are in line in the same direction. If the openings are 
offset, use the cross-section with the smallest diaphragm width remaining. As shown in 
Figure 19 the combined opening length in the east-west direction would include openings 
1 and 2 but not 3. For the north-south direction in the same example the diaphragm 
opening length would include the dimensions from openings 2 and 3 since their 
combined length is greater than the length of opening 1.  
 
Once this information is entered, click on the Inser t button to insert the information into 
the database.  LatPro will calculate the resulting shear per linear foot in each direction 
and display that in the Diaphragm Openings database window.   Using the greatest 
shear force found on the diaphragm, LatPro will provide a list of adequate diaphragm 
types. It should be noted that the diaphragm loads calculated by LatPro may be 
conservative since they are based on the opening being located in the most critical 
location: adjacent to the shear walls. If the diaphragm loads appear unreasonably high, 
the designer may want to calculate the loads based on the actual location of the opening. 
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To ensure accuracy LatPro will require you to specify a diaphragm type whenever you 
edit or insert a diaphragm or diaphragm opening.  See the Define Diaphragms Input 
Windows section for more information on specifying a diaphragm type. 
 

SHEAR WALL INPUT WINDOW: 
 
The Shear Wall input window, see Figure 23, allows the user to enter the locations and 
sizes of the shear walls located on the Upper Story, Main Story, and Lower Story.  It is 
important to recognize that shear walls on the upper story are experiencing loads from the 
upper story diaphragm(s).  The shear walls on the main story are experiencing loads from 
the main story diaphragm(s) and the shear walls on the lower story are experiencing loads 
from the lower story diaphragm, see Figures 24 and 25.  
 

Figure 23.  Shear  wall input windows 

 
Select a gridline and assign a wall number, Roman numeral, to each shear wall along a 
gridline.  The dropdown list of gridlines is generated from the gridlines created while 
assigning Tributary Lengths.  If the user wishes to place a shear wall on a gridline not 
listed, the user must add the gridline in the Tributary Length input window and assign a 
diaphragm and tributary length to it.  LatPro allows for eight shear walls per gridline 
(Roman numerals I-VIII). 
 
Input the length and height of the specific shear wall and specify if the shear wall is 
subject to dead load from roof (‘ROOF’), the floor above (‘UF’ ), or deck (‘DECK’).  On 
the upper story, LatPro allows for roof dead load or deck dead load.  On any other story, 
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dead load from the story above becomes an option.  From the pull down box specify 
whether the shear wall is an interior shear wall or an exterior shear wall.     
Calculate the amount of tributary roof, deck, or story length bearing on the shear wall.  
The program simplifies the uplift analysis to calculate the worst-case connector on either 
end of a shear wall.  Because earthquake forces can come from either direction, only 
enter the smallest tributary length along the entire wall.  An example of this is shown in 
Figure 24, where the tributary length for this shear wall is ½ L2 + ½ L3, not ½ L1 + ½ 
L3. 
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Figure 24.  Sample framing system with tr ibutary lengths for  shear  wall 

 
Added Dead Load (DL) and Added Tributary Length (TL) are used to input additional 
dead loads acting on a particular shear wall.  An example occurs when a deck is attached 
to the building and contributes dead load to the shear wall.  In this example enter the dead 
load from the deck into the Added DL box and the tributary length of the deck load 
acting on the shear wall into the Added TL box.  
 
Added Dead Load can also be dead loads from roofs and non-shear walls from stories 
above.  Figure 25 better illustrates this concept to show where roof framing and a wall 
above also add additional dead load.  Note that this can only occur where the dead load 
above has not been used as dead load acting on the shear walls on the floor above.  The 
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dead load of the structure cannot be used multiple times to resist the uplift forces from 
earthquake or wind loads. 
 

SHADED AREA = ADDED DEAD LOAD

SHEAR WALL BELOW

NOTE:  THE WEIGHT OF 
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Figure 25.  Added dead load diagram 

 
If the wall is subject to any additional crushing, enter the magnitude of the force in the 
Additional Crushing box.  An example of additional crushing occurs when a window is 
located next to the edge of a shear wall.  The header exerts an additional crushing force 
on the end of the shear wall.  In addition, any live load on a shear wall must be entered 
here as it could affect the crushing on a shear wall.  Much of the time, the magnitude of 
crushing is close to the magnitude of uplift, but not always.  It is necessary to enter 
additional crushing only if the user believes that the value of crushing plus additional 
crushing will exceed 5,000 lbs.   
 
The purpose of crushing and additional crushing is to determine if the shear wall needs 
bearing plates.  Bearing plates are usually unnecessary unless the crushing load reaches 
5,400 lbs for a 3x stud end member.  The threshold to require bearing plates increases 
with larger end members.  In other words, do not use design time calculating additional 
crushing loads if the uplift is small and the additional crushing load will be small (sum 
will be much less than 5,000 lbs).  LatPro uses conservative load combinations from the 
CBC or UBC when calculating the crushing on a shear wall. 
 
Shear walls located on Main or Lower Story may be connected to shear wall on stories 
above.  If a shear wall is connected to a shear wall above, click the L ink checkbox.  
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LatPro will provide a dropdown list with all the shear walls along the same gridline 
located on the story above.  Select the shear wall that is above the shear wall being 
analyzed in order to transfer the uplift to the lower level.  A thorough description of 
additional uplift is included in Figure 26. 
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Figure 26.  Uplift diagram 

 
For the lower story only you can define a shear wall to link to a post above it.  This 
allows for transfer of uplift from the upper story, through the middle story and into the 
lower story for resistance.  Linking to a post above is done exactly like a shear wall 
except the naming of a post above has the name of the story from which the uplift is 
being transferred after its gridline and wall number.  For example, if a post was defined 
on the middle story to support a wall on the upper story called ‘1-II’  the post name would 
then be named ‘1-II-Upper’ .  When defining a shear wall on the lower story on that same 
gridline, so in this example gridline 1, ‘1-II-Upper’  will show up in the link selection box 
to indicate that it is a post on the middle story transferring uplift from the upper story. 
 
LatPro allows the user to define asymmetrical walls.  This allows each side of the shear 
wall to be analyzed independently and a unique connector to be specified for each side.  
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This is especially convenient when each side of a shear wall is connected to different 
elements, like one side to a post and the other to a header.  Gridline 1, wall number II, in 
Figure 27, shows an example of an asymmetrical wall.  LatPro will create two entries for 
the shear wall, one for each side of the wall (North and South or IIN and IIS).  In the 
connector definition section, the user will be able to specify a connector for each side of 
the shear wall independently. 
 
 

Figure 27.  Shear  wall input window 

 
Again Remove, Scroll Up and Scroll Down buttons are available and their functions are 
identical to those described previously.  With each click of a scroll button, data is 
highlighted blue as it is loaded back into the input window from the database.  The Inser t 
button writes the data to the database without specifying a shear wall.  To specify a shear 
wall, click the Inser t &  Spec button.  The Inser t button allows the user to enter the 
dimensions and loads for all the shear walls on a gridline before specifying the walls.  In 
addition, the Inser t button allows the user to edit the shear wall’s loads without re-
specifying it.  If the user changes the wall’s dimension (length, height, or width) then 
LatPro requires the shear wall to be specified again. 
 
When inserting a wall, LatPro will generate a list of shear walls that will adequately 
support the load, shown in Figure 28.  The top entry is LatPro’s suggestion, but the user 
has the power to override the suggestion and select another wall from the list.  Under 
certain conditions, LatPro may not be able to find any walls that will work.  LatPro will 
notify the user of this by stating, ‘No shear walls support load within specified 
dimensions.  Please modify dimensions or loads and retry.’   The dimensions of the wall 
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may be changed in order to create enough space to use a wall that can support the load or 
another wall may be added to the gridline to reduce the unit shear force on the shear wall. 
 
If at any point a load becomes too great for the wall to support, the shear wall callout in 
the database window will be replaced with a red ‘ERR’ .  The unit shear on the wall is 
greater than the max shear that the wall can support.  This error will be shown during an 
Error Check.  The user must scroll down to the wall and click Inser t &  Spec for LatPro 
to generate a new list of adequate walls for the user to choose from. 
 

 

Figure 28.  Adequate shear  wall list 

LatPro comes defaulted to 3/8”  sheathing but the user can select from 7/16”  or 15/32”  
sheathing by selecting the option in the Shear  Wall Preferences section of the Defaults 
menu.  LatPro uses the allowable increase in shear wall values based on the footnote in 
the ASCE and UBC Allowable Shear table where studs are spaced a maximum of 16”  on 
center or panels are applied with long dimensions across studs.  The user can also define 
their own sheathing sizes using the User Defined Sheathing option, see the User Defined 
section (Page 57of the manual) for more information on adding your own sheathing. 
 
The second to last option in the list will be “PREBUILT WALLS…” shown in Figure 28 
above.  The purpose of this option is to allow specification of a pre-built wall even in the 
case that a site-built wall is adequate.  When this option is selected you can choose the 
various pre-built walls in the LatPro database for either Simpson walls or Hardy Frames. 
     
At the bottom of the list of suggested shear walls is ‘USER DEFINED…’, shown in 
Figure 28, which allows the user to define a shear wall not recognized by LatPro.  If 
‘USER DEFINED…’ is selected and OK is clicked, then the User Defined Shear Wall 
input box will be loaded, shown in Figure 29. 
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Figure 29.  User  defined shear  wall input window 

 
If the user chooses to specify a new shear wall, the name, and the maximum allowable 
force must be entered.  Any additional notes for installation can be entered here also, 
which will be printed along with the report. 
 
LatPro checks the data when the Inser t &  Spec button is clicked.  If the shear wall’s 
height to width ratio (h/w) is greater than 2 for Seismic Zone 4 or 3.5 for any other 
Seismic Zone, then LatPro requires some user intervention before writing the data to the 
database.  Depending on what shear wall preferences you have set (either Hardy Frames 
or Simpson Strong Walls) the window shown in Figure 30 or Figure 31 appears and 
prompts the user for a corrective measure.   
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Figure 30.  Height to width cor rection window with Hardy Frames default 

 

 
Figure 31.  Height to width cor rection window with Simpson Walls default 
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The user can either choose to widen the shear wall so that the height to width ratio is 
equal to 2 (or 3.5 depending on Seismic Zone), which will modify the shear wall’s width. 
 
The user can also select to specify Simpson strong-wall shear walls, Simpson Steel 
Walls, or Hardy Frame Panels.  NOTE:  LatPro will only search for suitable walls in the 
schedule that you have set in your defaults menu.    
 
Simpson strong-wall shear walls are built in their factory, tested for allowable loads, and 
include holdowns.  Possibilities include a Standard Simpson Wall on Slab, ‘STAN’ ; a 
Simpson Portal Wall on Slab, ‘PORT’ ; a Simpson Wall on a Raised Floor, ‘RF’ ; or a 
Simpson Wall in a Second Floor Application, ‘SEC’ , with or without ‘ take up devices’  or 
TUD’s.   Simpson Walls on Slab and Portal Walls can only be used directly on concrete; 
neither can be used in Raised Floor or Second Floor Applications.  Both the Raised Floor 
Simpson Wall and the Second Floor Application Simpson Wall require at least 1 ½”  
additional end distance for the included bearing plates. 
 
LatPro allows the use of Simpson Steel Strong Walls from the Simpson Strong-Tie 
Catalog.  All Steel Strong Walls are fully specified and include builder’s notes.  Steel 
Strong Walls are somewhat different from regular shear walls.  First connections are 
included with the wall.  So there is no need to call out any specific connections for these 
walls.  Steel walls are also limited in use to first floor applications, and must be bolted 
down directly into a concrete slab.  To use a Simpson Steel Strong Wall, you must 
specify a shear wall as normal.  If the current conditions meet the requirements of a steel 
strong wall, LatPro will present them to you in the shear wall selection screen.  The 
allowable H/W ratio for steel walls is less stringent than other shear walls.  Because of 
this LatPro will ask the user what they want to do if an invalid H/W ratio is entered for 
the shear wall dimensions.  In this case, if you intend to use a steel wall, select ‘Make 
shear  wall a Simpson Steel Shear  Wall’  from the screen and then click ‘Ok’ .  This will 
list the available steel strong walls to you. 
 
Hardy Frame Panels work much the same as Simpson walls.  All the connectors are 
already called out for the appropriate use of the wall.  The ‘Hardy Frames’  option must 
be selected in the defaults window for LatPro to call out Hardy Frame Panels. 
 
If the shear wall’s height meets the CBC or UBC required height to width ratio then 
LatPro will specify that the wall is a Panel Wall, ‘PANL’ .  Panel walls are site built shear 
walls and may require additional connectors depending on the amount of uplift on the 
wall.  The user can still change the selection in LatPro to include a Simpson wall or User 
Defined wall as is appropriate. 
 
Diaphragm to concrete connection: In addition to Simpson Walls, LatPro will specify 
the connection of a diaphragm to a concrete wall.  LatPro reports the necessary spacing of 
Simpson’s LTP4 to resist the lateral force allocated to a gridline.  To specify LTP4s as 
the lateral force resisting element, check the Dia. On Conc. checkbox and click Inser t &  
Spec. 
 
User defined walls are abbreviated with a ‘U.D.’ .  If the user chooses to select one of the 
Simpson walls, then the anchor bolt for the wall will also have to be chosen based on 
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whether it is a single or double-pour footing system, where the default is single pour.  
Anchor bolts for specialized walls are selected from a dropdown list as shown in Figure 
31.  For single-pour footings, select an SSTB28 and for double-pour footings, select an 
SSTB34. 
 
LatPro also calculates the drift of each shear wall and checks it against the .025*  wall 
height limit specified by the CBC.  The drift of the wall is displayed in the Story Dr ift 
(in.) column. 
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CONNECTOR INPUT WINDOW: 
 
Once the user has entered the shear wall data, LatPro has enough information to calculate 
the uplift each shear wall will experience, allowing for connector selection.  The input 
and database window for connector selection is shown in Figure 32.  All Simpson and 
Hardy Frame walls have holdowns provided and the user will have already specified an 
anchor bolt for these walls as shown in gridline C and F of Figure 32.   
 

 

Figure 32.  Connector  input window 

LatPro specifies the wall edge member for all site-built panel walls based on the wall’s 
uplift.  The user can override LatPro’s suggestion by clicking the Spec Edge Member  &  
Conn button.  LatPro will generate and present a list of adequate edge members and 
connectors to choose from.  Note: Many connectors in the LatPro database require a 
minimum sized edge member.  If the edge member called out is too small for any 
adequate connector to fit, LatPro will prompt the user to re-spec the edge member to a 
bigger size. 
  
For all site-built panel walls, if the uplift minus the dead load is greater than zero, then 
LatPro will require that a connector be specified.  LatPro checks the panel shear walls on 
each story for this condition and generates a list of the walls that need connectors.  This 
dropdown list is located in the left side of the input window for each story, labeled ‘Shear 
Wall’ , as shown in Figure 32.   
 
LatPro then prompts the user to select which element to connect the shear wall to, either 
concrete slab, raised floor over stem wall footing, shear wall, floor beam/blocking, post 
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without vertical offset, post with vertical offset, or header.  Each type of connection 
creates different options for the user.  If the shear wall is on a slab or raised floor, then 
LatPro requests the Stem Wall Width and the Wall End Distance for the connector.  
However, these options become disabled if the shear wall is connected to another shear 
wall, post, beam, or header.   
 
Only enter the Stem Wall Width if the connector anchor bolt is embedded in a stem wall.  
If the connector anchor bolt is embedded in a footing without a stem wall, select ‘SLAB’  
in the Stem Wall Width dropdown list, to designate that the footing width is adequate. 
The edge distance used in some anchor embedment calculations is assumed to be 6”  for a 
minimum 12”  wide footing. 
 
The allowable tension load for connectors into concrete is dependent on the end distance.  
LatPro requires the user to enter the wall end distance so that the allowable tension load 
can be calculated.  The wall end distance is the distance from edge of the concrete to the 
nearest edge of the shear wall. 
 
LatPro assumes that straps will be installed with an end distance that is ½”  greater than 
the wall end distance, due to the location of the strap centered on the shear wall end 
member.  Holdown end distances are calculated based on the wall end distance, the shear 
wall edge member, and to the centerline of the holdown anchor bolt.  Simpson requires 
interpolation for allowable tension loads depending upon the specific connector and the 
end distance.  If the end distance is greater than 24”  than the user can just enter 24” , 
because increasing the end distance beyond this point does not increase the allowable 
tension load.   
   
Wall end distance is also used over wood framing to ensure that there is enough room for 
a bearing plate if necessary.  Bearing plates require an additional 1 ½”  end distance at 
outside wall corners for bearing plate support.  LatPro will generate an error during Error 
Check if a wall’s end distance does not provide enough room for a required bearing plate. 
 
Click the Double Pour option if the slab of the structure is a separate pour from the 
foundation.  If the slab was poured with the foundation then it is considered a single pour 
and leave the Double Pour checkbox unchecked. 
 
Connector selection is also dependent on the wall edge member.  The MST straps require 
at least 2-2x edge member to allow for nailing.  Some holdowns require a 4x or 6x edge 
member.  LatPro will not specify such straps holdowns unless the edge member is the 
correct size. 
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After entering the input data click the Spec Connector  button.  LatPro will generate a list 
of connectors that are strong enough to support the shear wall uplift being analyzed, as 
shown in Figure 33.  If LatPro cannot size a connector to the uplift, due to excessive 
loads or short end distance, an error message will appear notifying the user of this fact.  
The user must then increase the end distance or find a way to reduce the uplift on this 
wall by adding additional shear wall length or other measures. 
 

  

Figure 33.  Connectors that satisfy uplift requirements 

 
The column entries in the database that are not applicable to the connector will be filled 
with a ‘ -’  (dash).  If the uplift is less than zero, then the shear wall does not require a 
connector and most columns will be filled with ‘ -’s (dashes). 
 
For each connection type, LatPro will allow the user to select from the following types of 
connector: 
  
  Connection Type LatPro Connectors for Connection                                           
  Concrete Slab/Stem wall      PAHD, HPAHD, LSTHD, STHD, HD, PHD, HDU, HHDQ 
  Raised Floor/Stemwall         PAHD, HPAHD, LSTHD, STHD, HD, HDU, HHDQ 
  Existing Concrete                 LTT, HTT, HD, PHD, HDU 
  Shear Wall Below                MST, MSTI, HD, PHD, HDU, HHDQ 
  Floor Beam/Blocking           ST, HD, PHD, HDU, HHDQ 
  Post                                    MST, MSTI, HD, PHD, HDU, HHDQ 
  Header                                 MST, MSTI, HD, PHD, HDU, HHDQ 
 
If the engineer determines that any additional uplift forces must be resisted then a 
stronger connector should be selected to compensate.   
 
Similar to shear walls, the user can define a connector not recognized by LatPro.  At the 
bottom of both dropdown lists in Figure 33 will be the ‘USER DEFINED…’ option.  
Selecting it and clicking OK will show a window as shown in Figure 34 where the user 
can enter the name and maximum allowable force for the connector.  In addition the user 
can enter any notes to be printed with the report. 
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Figure 34.  User  Defined connector  input 

 
The user must choose the ‘Post with Vertical/Horizontal Offset’  when an upper floor 
shear wall is not supported by a shear wall directly below either end of the wall above, or 
the shear wall below is offset by a distance greater than the length of the upper or lower 
shear wall within the same gridline.  The described situation shown in Figure 35 is either 
a type 4 vertical or plan structural irregularity as defined in tables 16-L and 16-M of the 
CBC and the UBC and must be modeled accordingly.   
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Figure 35.  Post with ver tical/hor izontal offset 

 
If the ‘Post with Vertical Offset’  is specified, then a magnified seismic load will be used 
to calculate the forces acting on the elements supporting the lateral force resisting system. 
For typical timber construction this results to an increase by a factor of 2.8.  However, the 
strength of elements resisting these uplift and compression forces may be increased by a 
factor of 1.7.  The end result is a force magnification of 1.65 (2.8/1.7).  For connectors to 
posts with vertical offset, floor beams/blocking, or headers, LatPro assumes that a 
vertical offset exists and increases the uplift by the 1.65 factor.    
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POSTS AND POST CONNECTORS: 
LatPro will size all post supporting shear walls for uplift and crushing as well as the 
post’s connector.  To specify posts and post connectors, click on the Post menu item.  
The input window for posts is shown in Figure 36. 
 

 

Figure 36.  Posts and post connectors input window 

 
Posts and their connectors are both specified in the same input window.  Posts are 
referred to by the shear wall that they support.  A dropdown list contains all shear walls 
requiring post support in the current story.  In Figure 36, the shear wall F II on the upper 
story requires a post support.  This is abbreviated in the dropdown list as ‘F II-Upper’ .   
 
Enter the post’s height and any added crushing such as header or beam loads.  Click on 
Spec Post &  Connector  to generate a list of posts that will support both the crushing and 
uplift on the post and to specify the connector.  Click Spec Connector  to just specify a 
connector.  The inputs are shown in Figure 36, and are identical to the inputs for shear 
wall connectors. 
 
The last column shown in Figure 36 ‘Magnified Seis. Uplift (Em)’  shows the Seismic 
shear force acting on the beam, post or shear wall below.  This column only shows a 
value when the post is connected to one of those types.  The value is given here so that 
the user may account for that force in the member being connected to. 
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RIGID DIAPHRAGM ANALYSIS INPUTS: 
 
LatPro RDA allows the user to perform a rigid diaphragm analysis to allocate story shear 
to gridline lateral forces.  A rigid diaphragm analysis allocates the story shear to the 
lateral force resisting system based upon relative stiffness.  In addition, a rigid diaphragm 
analysis considers the torsional moment resulting from the eccentricity between the 
center of mass and the center of rigidity.  The results of the rigid diaphragm analysis will 
be used in accordance with the envelope method, which applies the worst-case loading 
from both the tributary area method and rigid diaphragm analysis.  All shear walls and 
connectors must be specified before initiating a rigid diaphragm analysis.  To initiate a 
rigid diaphragm analysis, click Rigid Diaphragm Analysis in the Define menu, which 
will present the window shown in Figure 37.   
 

 
Figure 37.  Rigid diaphragm analysis input window 

LatPro will suggest distances between gridlines, building dimensions, and gridlines that 
define the boundary of the story, but it is the user’s responsibility to double-check these 
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values and edit those that are incorrect.  These values are critical for performing an 
accurate rigid diaphragm analysis.  In addition, LatPro allows the user to specify whether 
the lumber used in shear wall construction is initially Green Lumber or Dry (seasoned) 
Lumber.  Despite the initial condition, it is assumed that the shear wall will be dry in 
service. 
 
LatPro allows the engineer to include or exclude the negative lateral forces resulting from 
accidental torsion.  If the negative lateral forces from accidental torsion are 
excluded/ignored, then any negative lateral forces from accidental torsion will be 
ignored.  This is a more conservative method than including the negative lateral forces in 
the analysis.  LatPro also allows the user to change the Lateral Force Method.  This 
allows the engineer to view the effects of a rigid diaphragm analysis, but switch back to 
the Tributary Area Method if they choose.  
 
After double-checking LatPro’s suggestions and specifying LatPro’s other requests, click 
Inser t to send the data to the database.  LatPro will calculate and present the structures 
center of mass and rigidity per story.   
 
If the user specified the envelope method to calculate the lateral forces, then the Tributary 
database window will present gridline rigidity and lateral force according to the rigid 
diaphragm analysis (RDA Force), shown in Figure 38.  Rigidity is the sum of the each 
shear wall’s stiffness along the gridline. 
 

 
Figure 38.  Tr ibutary length window with r igid diaphragm analysis lateral force 

Also, the shear wall database window will present each shear wall’s story drift, shown in 
the last column of the database window in Figure 39. 
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Figure 39.  Shear  wall database window with story dr ift 



Structural-Calc, LLC 
 

User ’s Manual - 50 

 

CALCULATING LAP SPLICE AND GRIDLINE FORCES 
 
The last step in the lateral analysis of a building is calculating the chord forces, collector 
forces and gridline unit shear.  Clicking on the Lap Splice and Gr idline Forces menu 
item under the Define menu, calculates these values for you.  To get accurate calculations 
make sure the building is free of errors.  Below is a description of each calculation and 
where it can be viewed. 
 
Lap Splice Nailing, Chord and Collector  Forces:  Under the View menu click on the 
Lap Splice Nailing, Chord and Collector  Forces menu item to bring up a window as 
seen in Figure 40. 

 
Figure 40.  Lap Splice Nailing, Chord and Collector  Forces 

This window shows a summary of the greatest collector and chord forces found on each 
floor.  Based on the forces shown, the number of nails required on each side of a lap 
splice is calculated for both 16d common nails and 16d sinker nails.   
  

Collector  Force Calculation:  LatPro calculates the greatest collector force for 
each story based on the maximum collector force found of all gridlines on that 
story.  LatPro uses the following formula to calculate the collector force per 
gridline: 

 
 Collector Force (lb) = (Unit Shear of Shear walls – Unit Shear of Gridline) *  Longest Shear Wall Length 

   
 Chord Force Calculation:  LatPro calculates the greatest chord force for each 

story based on the maximum chord force found of all diaphragms on that story.  
LatPro uses the following formula to calculate the collector force per diaphragm: 

 
 Chord Force (lb) = (Diaphragm Applied Shear *  Diaphragm Width) / (8 *  Diaphragm depth) 
 

 Lap Splice Nailing:  To calculate the number of nails required in a lap splice, 
LatPro takes the largest of the collector or chord forces for that story and divides 
that value by the 225lbs. shear per nail for 16d commons and 184lbs. shear per 
nail for 16d sinkers.  The resulting values are displayed as shown in Figure 40. 

 
 
 
Gr idline Forces:  Under the View menu, expand the Gr idline Forces menu item to 
show a menu item for each story and gridline direction as shown in Figure 41.   
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Figure 41.  Gr idline Forces Menu 

For each story you can view the gridline forces in the North-South and East-West 
direction.  Figure 42 shows what the Gr idline Shear  Forces window looks like. 

 
Figure 42.  Gr idline Shear  Forces 

This window lists all the gridlines on the story, the unit shear calculated for that gridline, 
and the resulting LTP spacing.   
  

Unit Shear :  LatPro calculates the unit shear per gridline using the maximum 
combination of allocations to that gridline and dividing that value by the 
combined length of the diaphragms involved in that combination.   

  
 LTP Spacing Along L ine:  Using the Unit Shear calculated, LatPro uses the 

shear value of an LTP4 or LTP5 depending on the story and calculates how close 
the LTP’s are required to be.   
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DEFAULT VALUES: 
 
LatPro allows the user to modify the default values in the Seismic and Wind Factors 
input windows.  LatPro will always default to these values when starting a new structural 
analysis; so modifying the defaults can save several steps such as entering the seismic 
zone, exposure, etc.  To modify them, click on Defaults in the Define menu.  The 
window in Figure 43, appears requesting the new defaults. 
 

  

Figure 43.  Default modification window 
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In addition to defining the defaults for the Seismic and Wind Factors input windows, the 
default file path can be edited.  This path determines the location that the Open and Save 
dialog boxes initially present to open or save data.  Modifying this path can speed up the 
open and save process.  Clicking OK closes the window and saves the changes.  Clicking 
Cancel closes the window without changes. 
 
When analyzing a structure less than three stories high, the user should modify the 
number of floors.  Changing this value will limit the choices in the Define and View 
menu.  The user can also modify the name of each floor.  The names will be updated in 
all input windows, database windows, menus, and reports. 
 
Shear  Wall Preferences: Under this category you can select various options regarding 
shear wall use in the program.   
 

Choosing Shear  Wall Companies: You can choose two different shear wall 
companies to search through when specifying a shear wall.  By selecting 
‘Simpson Shear Walls’  when you click on Inser t &  Spec in the Define Shear  
Walls window, LatPro will search through all pre-built walls offered by the 
Simpson Strong-Tie company in our database and provide a list of any walls that 
meet shear and size requirements.  By selecting the ‘Hardy Frames’  option, 
LatPro will search all shear walls provided by Hardy Frames Inc. in our database 
to find an adequate wall.  Keep in mind that you can switch between these two 
options at any time while designing a building, so you are not limited to one 
company’s walls for a single building.   
 
Story Dr ift Adjustment:  You can also adjust the calculated story drift that 
appears in the ‘Shear Wall’  database.  Under Shear  Wall Preferences you can 
adjust the percentage of the calculated story drift.  The default setting is 100% of 
the standard calculation based on the UBC.  Only use this option if you are sure 
that your building zone allows or requires adjustments to the story drift 
calculation.   
 
Choosing Sheathing Size: You can also select between 3/8” , 7/16”  or 15/32”  
sheathing size to show up in your report of shear walls.  Selecting the appropriate 
check box on the right hand side of the Shear  Wall Preferences section will set 
the report and schedule output appropriately.  Note: The sheathing size selected 
here does not change the shear values of the walls because LatPro uses the 
increase in shear values for walls sheathed with 3/8”  and 7/16”  plywood 
allowable by the ASCE and UBC to meet 15/32”  shear values. 
 
2x Sill Plate for  B and C Walls:  This option allows you to choose whether you 
want to use a 2x sill plate for B and C walls.  This option affects the reports, 
schedules and anchor bolt spacing of the B and C walls to reflect the different 
sized sill plate.  Usually in Seismic Zones 3 and 4 B and C walls use a 3x sill 
plate, but the use of a 2x is allowed according to Note 3 of the UBC Table 23-II-I-
1, where the shear of a wall does not exceed 600 pounds per linear foot by 
doubling the number of anchor bolts.   
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Anchor  Bolt Preferences:  You can choose a default anchor bolt diameter depending on 
the Seismic Zone you are in by selecting an option in the box labeled ‘Use Anchor  Bolt 
Size:’  When a Seismic zone is chosen this box will change the options available to you.  
In Seismic Zone 1-3 you can choose between a 1/2", 3/4" or 5/8”  diameter anchor bolt.  
In Seismic Zone 4 you can choose between a 5/8”  or 3/4" anchor bolt.  This selection will 
affect the anchor bolt spacing in the report and schedule.   
 
Seismic and Sheathing Adjustment Factors:  Some building zones require that UBC 
seismic values and sheathing values be multiplied by specific factors to meet code.  
LatPro allows these values to be multiplied by the factor defined in the ‘Seismic Forces 
Adjustment Factor ’  and ‘Sheathing Capacity Adjustment Factor ’  fields 
appropriately.  The factors default to 1 indicating that the values are unaltered from the 
required UBC values. 
 
Also included in the Defaults modification window miscellaneous settings.  The user can 
disable the ‘Do you wish to modify defaults?’  message upon LatPro startup.  The user is 
also able to define the interval or turn Autosave off by selecting the corresponding value 
in the Interval dropdown list.   
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DATABASE WINDOWS: 
 
All of the database windows associated with the input windows are accessible in the 
View menu, shown in Figure 44.  Clicking on any item under the View menu will open 
the related database in its own window.  This allows the user to view sections of data 
while modifying other sections of the analysis. 
 

  

Figure 44.  View menu 

Also available in the define menu is the schedules for the shear walls, connectors, and 
posts included with LatPro, which is accessible by clicking on Schedules in the View 
menu.  The Schedules database window will load initially with the site-built shear wall 
schedule, shown in Figure 45.   
 

 

Figure 45.  Schedule for  LatPro©s site-built walls 
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To view any other shear wall schedule, click the Schedules menu item, shown in Figure 
46.  Options beyond the Site-Built Shear Walls include Simpson Shear Walls, 
Concrete/Raised Floor Straps, Second Floor Application Straps, Holdowns, Metal 
Bearing Plates, Column Bases, Posts, and Edge Members, Steel Strong Walls, Hardy 
Frame Panels, and Diaphragms. 

 

 

Figure 46.  Schedule menu choices 
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USER DEFINED: 
 
This option is for user engineered walls, manufacturers engineered walls and any 
additional walls from the ASCE or UBC tables that are not currently included in LatPro. 
The user is able to create additional shear walls and connectors that LatPro will include in 
its dropdown list of suggestions when specifying a wall, connector, or diaphragm.  In 
addition, the user can modify the deflection at maximum allowable uplift for all 
connectors.  The deflection is used when performing a rigid diaphragm analysis to 
calculate the story drift.   
 
Additional shear walls and connectors can be added to LatPro two ways.  The first 
method is to select the ‘Other…’  option at the bottom of LatPro’s shear wall or connector 
suggestions.   
 
User  Defined Shear  Walls:  For additional shear walls, LatPro will request the name, 
maximum shear, sheathing, number of sides sheathed, the nail size, nail spacing and any 
additional notes, as shown in Figure 47.  
 

 
Figure 47.  User  defined shear  wall window 

 
NOTE: User Defined Shear Walls are treated as site-built walls in LatPro.  Therefore, 
user defined shear walls should meet the same requirements as a regular shear wall, 
including H/W ratio and width values. 
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For additional connectors, LatPro will request the name, maximum uplift, deflection at 
maximum uplift, and any additional notes, as shown in Figure 48.  
 

 
Figure 48.  User  defined connector  window 

 
It is recommend that the engineer specify all the information that the contractor will need 
in building or ordering the wall and materials in the Additional Notes section.  The shear 
wall or connector name and respective additional notes will be included in the shear wall 
schedule report section. 
 
User  Defined Manager : The other method is to utilize the User  Defined Manager , 
which is accessible in the View menu.  The User Defined Manager is shown in Figure 
49. 
 

 

 
Figure 49.  User  defined manager  

 

The user can add, edit, or remove shear walls, connectors, sheathing or diaphragms in 
LatPro within the User Defined Manager.   
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User  Defined Sheathing: To create new sheathing, click Add beneath the Sheathing 
frame.  The User Defined Sheathing window will appear and request the user for a name, 
modulus of rigidity (G) (CBC or UBC Table 23-2-J), effective thickness (CBC or UBC 
Table 23-2-I) and the quality of the sheathing, shown in Figure 50. 
 

 
Figure 50.  User  defined sheathing window 

 
Check the Structural I  Quality checkbox if the sheathing is Structural I quality, 
otherwise leave it unchecked.  Click OK to add the sheathing to LatPro or Cancel to exit 
without saving changes. 
 
User  Defined Diaphragms:  LatPro allows the user to define diaphragms just as you can 
shear walls.  The data entry window for user defined shear walls is shown in Figure 51 
below.   

 
Figure 51.  User  Defined Diaphragms 
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Here the user can define all the information that is displayed for diaphragms.  Refer to 
UBC table 23-II-H for related shear values depending on the information provided in 
these fields.  Click ‘OK’  to insert the diaphragm into the database so that it will show up 
the next time a diaphragm is inserted. 
   
RDA Version only: Within the User Defined Manager, the user is able to modify the 
deflection at maximum allowable uplift for the Simpson connectors included with LatPro.  
Simpson only publishes the values for its HD, HPAHD, and STHD connectors.  These 
published values are already entered into LatPro.  For all other connectors, LatPro 
assumes a 0.125”  deflection at maximum allowable uplift.  If the engineer determines 
that this value is unacceptable, they are able to modify the values by clicking Edit in the 
Displacements frame, which will present the window shown in Figure 52. 
 

 
Figure 52.  User  Defined connector  displacement 

 
 
When finished, click Update &  Close to save changes or Cancel to exit without saving 
changes.  LatPro will retain the user defined shear walls and connectors for use in all 
future projects. 
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ERROR CHECK: 
 
Once the user has finished a lateral analysis, LatPro provides an algorithm to check for 
errors.  This feature is accessed under the File menu.  Clicking the Error  Check option 
starts the error-checking algorithm.  Once finished, any detected errors will be displayed 
in the Error Window shown in Figure 53.  LatPro will detect the following errors: 
 

·  A shear wall is not defined.  This error occurs if a shear wall has not been 
specified or if a shear wall’s shear capacity has been exceeded.  To correct 
this error, click on the Shear  Wall menu item in the Define menu.  Scroll 
to the shear wall that generated the error and click Inser t and Spec and 
select a shear wall from the list. 

·  A post is not defined.  This error occurs if a post has not been specified or 
if a post’s allowable tension or compression load has been exceeded.  To 
correct this error, click on the Post menu item in the Define menu.  Select 
the post that generated the error and click Spec Post and Connector  and 
select a post from the list. 

·  A shear wall or post connector is not defined.  This error occurs if a 
connector has not been specified or if a connector’s allowable tension load 
has been exceeded.  To correct this error for shear wall connectors, click 
on the Shear  Wall Connectors menu item in the Define menu.  Select the 
connector that generated the error and click Spec Connector  and select a 
connector from the list.  To correct this error for posts connectors, click on 
the Post menu item in the Define menu.  Select the connector that 
generated the error and click Spec Connector  and select a connector from 
the list. 

·  An end distance does not allow space for a necessary bearing plate.  A 
bearing plate requires 1 1/2”  in a corner to transfer the crushing load.  To 
correct this error for site-built walls, click on the Shear  Wall Connectors 
menu item in the Define menu.  Select the connector and increase the End 
Distance.  Click Spec Connector  to write the data to the database.  To 
correct this error for Simpson Walls, click on the Shear  Walls menu item 
in the Define menu.  Scroll to the shear wall and click Inser t and Spec.  
In the Simpson Wall input window, increase the End Distance and click 
OK. 

·  A diaphragm is not completely allocated in the Tributary Length definition 
section in both the North-South and East-West directions.  This error 
occurs because the diaphragm’s story shear has not been completely 
assigned to gridlines.  To fix this error, click on the Tr ibutary Length 
menu item in the Define menu.  Double-check all of the allocations for the 
diaphragm and make sure that the entire length of the diaphragm has been 
assigned to gridlines. 

·  The lateral force on a gridline has not been transferred to the story below.  
To correct this error, click on the Tr ibutary Length menu item under the 
Define menu for the story beneath the gridline noted in the error.  Click 
Scroll Down until LatPro has loaded the gridline to transfer that lateral 
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force to in the input window.  Select the gridline in the Lateral Force 
Transfer  dropdown list and click Inser t.   

·  Only a certain percent of lateral force is resisted on a certain gridline.  To 
correct this error make sure you have enough shear walls and connectors 
to resist the shear.  If you are allocating shear from the diaphragm above, 
check the Into Foundation box in the Tr ibutary Lengths window for 
that diaphragm.  LatPro will transfer the load into the foundation and call 
out the LTP5 spacing in the Documentation section of the Tr ibutary 
Lengths window. 

·  A gridline has the lateral force from multiple gridlines transferred to it.  To 
correct this error, click on the Tr ibutary Length menu item under the 
Define menu for the story noted in the error.  Click Scroll Down until the 
gridline noted in the error has been loaded into the input window.  For all 
allocations to this gridline make sure that the gridline selected in the 
Lateral Force Transfer  dropdown list is identical.   

·  A moment arm for a gridline is not defined.  This error only occurs when 
utilizing the Envelope Method.  To correct this error, click on the Rigid 
Diaphragm Analysis menu item in the Define menu.  Enter the distance 
to the gridline and click Inser t to write the data to the database. 

·  Story Drift exceeds .025 times the wall height.  To correct this error make 
sure the wall dimensions are such that the total drift in inches is less than 
.025 times the wall height. 

 
 

  
These are the only errors that LatPro will detect.  Once LatPro has completed checking 
the analysis, an ‘END OF ERRORS’  message will be appended to the list to inform the 
user that LatPro has checked the entire analysis for these errors.  If LatPro does not detect 
an error, a ‘NO ERRORS DETECTED’  message will appear instead of the previous 
message.  This signifies that LatPro could not find any of the five types of errors. 

 

 

Figure 53.  Er ror  window 
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If LatPro detects an error, a message indicating the story, the gridline, the wall number, 
and the type of error is displayed.  It is recommended that the user complete an Error 
Check before printing the analysis.  It is the user’s responsibility to correct errors found 
by LatPro.  Once the user believes an error is corrected, an Error Check should be run 
again to confirm correction.  Error Checks and user corrections should be repeated until 
LatPro reports no errors in the analysis.  LatPro prints the errors with every report. 
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PRINT: 
 
LatPro allows the user to decide how much of the report is printed.  To view the Print 
window, shown in Figure 44, click on Pr int under the File menu.  If the user wants to 
print the entire report, check the Complete Repor t for  Building Depar tment and click 
Pr int.  Placing a check next to the items generates partial reports.  Clear  All removes all 
checks.  For partial reports, check the desired portions of the report.  To change the 
default printer or change the number of copies to print, click on Pr inter….  Clicking 
Pr int sends the report to the printer while Exit closes the Print window. 
 



Structural-Calc, LLC 
 

User ’s Manual - 65 

 

  

Figure 54.  Pr int window 

Additional notes can be appended to a report with the Extra Notes button.  Clicking it 
presents a textbox that allows the user to enter notes, shown in Figure 55.  The User 
Defined Note section will be reported after the Errors section. 
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Figure 55.  User  defined notes 

 
If the user wishes, LatPro will print a complete Shear Wall Schedule, Connector 
Schedule or Post Schedule, which is a list of all the potential shear walls, potential 
connectors and potential posts.  To obtain these reports, simply click on the respective 
checkbox and click Pr int.  However, LatPro will not print a report and a complete 
schedule with one click of the Pr int button, as the complete schedules are just for user 
reference. 
 
LatPro will also generate a compressed report for a specific analysis that contains the 
required diaphragms, shear walls, shear walls connectors, posts, and post connectors.  
This report is much shorter than a full report and documents the elements that need to be 
indicated on the construction drawings.  The Compressed Report was designed so that the 
lateral analysis can easily be transferred to a set of plans.   
 
LatPro will only print data in sections that contain data.  For example, if no data has been 
entered for the Lower story, then LatPro will not print out these sections, even if they are 
checked. 
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REPORTS: 
After the user has completed the lateral structural analysis, LatPro will generate a report 
showing all user inputs along with results from the calculations.  The method to generate 
a report is described in the Print Window section.  Based on the user’s choices, LatPro 
will generate and print a report.  The lateral engineering report is simple to read and 
comprehend, and should receive approval from your building department.   
 
Data is printed in an order similar to the order in which it was entered and can be found 
under titles similar to those used in the Define menu to enter it  The Seismic Factors and 
Forces are reported first, followed by the Wind Factors and Forces at the end.  LatPro 
reports all the user’s entries for documentation, as well as the calculated values.   
 
The lateral engineering report starts with the basic CBC or UBC Seismic Force Factors 
that are required with each analysis.  The building departments are always looking for 
this information on each individual project.  The report then lists the areas of the roof and 
floors, lengths of the walls, and quantifies the total dead load of the various parts of the 
structure for each floor.  Then the seismic forces are listed for each story of the building. 
 
Next the basic CBC or UBC Wind Force Factors are listed.  The roof, floor and wall 
heights are listed along with the wind forces in both the vertical and horizontal directions.  
LatPro also reports more specific details about the required shear walls and connectors.  
This information is appended to the end of the report. 
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Figure 56 shows LatPro’s report of shear walls and the relevant information about each 
wall.  This section is also written to a text file so that the user can import it into a CADD 
program with a simple Copy and Paste operation, which allows the shear wall schedule to 
be submitted within the construction documents.  The file will be saved in the same 
location as the project file and will be titled ‘Project_Name Shear Walls.txt’  where 
Project_Name is replaced with the name the user has assigned to the project. 
 
    A   3/ 8"  CDX PLYWOOD SHEARWALL W/ 8d @ 6" / 12"  O. C. ;  USE 2X STUDS FOR EDGE AND SI LL NAI LI NG UNLESS OTHERWI SE 
     NOTED;  USE LTP4 BOTTOM PLATE TO FLOOR OR RI M JOI ST OR BLOCKI NG @ 32"  O. C.  OR 16d @ 4"  O. C. ;  USE LTP4 TOP 
     PLATE TO RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 24"  O. C. ; USE 5/ 8"  DI AMETER x 12"  LONG ANCHOR BOLTS @ 32"  
     O. C.  WI TH 2" x2"  BEARI NG PLATE                                                                                
 
    B   3/ 8"  CDX PLYWOOD SHEARWALL W/ 8d @ 4" / 12"  O. C.  STAGGERED;  USE 3x NOMI NAL STUDS AT STAGGERED EDGE AND SI LL 
     NAI LI NG UNLESS OTHERWI SE NOTED;  USE LTP4 BOTTOM PLATE TO FLOOR OR RI M JOI ST OR BLKG @ 12"  O. C.  OR 16d @ 3"  
     O. C. ;  USE LTP4 TOP PLATE TO RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 24"  O. C. ;  USE 5/ 8"  DI A.  x 12"  LONG 
     ANCHOR BOLTS @ 24"  O. C.  WI TH 2" x2"  BEARI NG PLATE                                                             
 
    C   3/ 8"  CDX PLYWOOD SHEARWALL W/ 8d @ 3" / 12"  O. C. STAGGERED;  USE 3x NOMI NAL STUDS AT STAGGERED EDGE AND SI LL 
     NAI LI NG UNLESS OTHERWI SE NOTED;  USE LTP4 BOTTOM PLATE TO FLR OR RI M JOI ST OR BLOCKI NG @ 16"  O. C.  OR 2- 16d @ 
     4"  O. C. ;  USE LTP4 TOP PLATE TO RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 9"  O. C. ;  USE 5/ 8"  DI A.  x 12"  LONG 
     ANCHOR BOLTS @ 16"  O. C.  WI TH 2" x2"  BEARI NG PLATE                                                             
 
    D   3/ 8"  CDX PLYWOOD SHEARWALL W/ 8d @ 2" / 12"  O. C.  STAGGERED;  USE 3x NOMI NAL STUDS AT STAGGERED EDGE AND SI LL 
     NAI LI NG UNLESS OTHERWI SE NOTED;  ;  USE LTP4 BOTTOM PLATE TO FLOOR OR RI M JOI ST OR BLOCKI NG @ 12"  O. C. ; USE 
     LTP4 TOP PLATE TO RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 7"  O. C. ;  USE 5/ 8"  DI A.  x 12"  LONG ANCHOR BOLTS @ 
     12"  O. C.  WI TH 2" x2"  BEARI NG PLATE                                                                            
 
    S8C SI MPSON STRONG- WALL SHEARWALL SW32- 8 W/  16- SDS 1/ 4X6 SCREWS TO TOP PLATES;  USE LTP4 @ TOP PLATE TO 
     RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 5"  O. C. ;  USE 2- 5/ 8"  DI A x 12"  MUDSI LL ANCHORS AND 2- SSTB28 HOLDOWN 
     ANCHOR BOLTS                                                                                                 
 
    S8D SI MPSON STRONG- WALL SHEARWALL SW48- 8 W/  24- SDS 1/ 4X6 SCREWS TO TOP PLATES;  USE LTP4 @ TOP PLATE TO 
     RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 4"  O. C. ;  USE 3- 5/ 8"  DI A x 12"  MUDSI LL ANCHORS AND 2- SSTB28 HOLDOWN 
     ANCHOR BOLTS                                                                                                 
 
    R8D SI MPSON STRONG- WALL SHEARWALL SW48- 8- 1RF W/  24- SDS 1/ 4X6 SCREWS TO TOP PLATES;  USE LTP4 @ TOP PLATE TO 
     RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 5"  O. C. ;  USE 28- SDS 1/ 4X6 SCREW TO FLOOR FRAMI NG ELEMENTS           
 
    T8D SI MPSON STRONG- WALL SHEARWALL SW48- 8- 2RF ( TUD)  W/  24- SDS 1/ 4X6 SCREWS TO TOP PLATES;  USE LTP4 @ TOP PLATE 
     TO RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 5"  O. C. ;  USE 28- SDS 1/ 4X6 SCREW TO FLOOR FRAMI NG ELEMENTS        
 
    P8B SI MPSON STRONG- WALL SHEARWALL SW22- 8- 4 W/  10- SDS 1/ 4X6 SCREWS TO TOP PLATES;  USE LTP4 @ TOP PLATE TO 
     RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 4"  O. C. ;  USE 2- 5/ 8"  DI A x 12"  MUDSI LL ANCHORS AND 2- SSTB28 HOLDOWN 
     ANCHOR BOLTS                                                                                                 
 
    P8D SI MPSON STRONG- WALL SHEARWALL SW22- 8- 6 W/  10- SDS 1/ 4X6 SCREWS TO TOP PLATES;  USE LTP4 @ TOP PLATE TO 
     RAFTER,  FLOOR OR RI M JOI ST OR BLOCKI NG @ 4"  O. C. ;  USE 2- 5/ 8"  DI A x 12"  MUDSI LL ANCHORS AND 2- SSTB28 HOLDOWN 
     ANCHOR BOLTS                                                                                                  

Figure 56.  Additional shear  wall information repor t
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ENGINEERING NOTES: 
 
At the end of each full report is the Note section, shown in Figure 57.  The Note section 
provides further requirements, shear walls, connectors, and associated items. 
 
LATERAL ENGINEERING NOTES: 
 
General Notes 
 
All concrete attached to shear walls shall be 2500 psi minimum.  LatPro uses the minimum allowable 
concrete strength of 2500 psi and 2500 psi is the strength that should be specified with all projects using 
LatPro for lateral engineering. 
 
Wall types B & C may use a 2x Sill Plate along bottom of panel sill edge with double anchor bolt spacing and 
2"x 2"x 3/16" Plate Washers.  See Shear Wall Schedule for more information. 
 
All site-built shear panels shall use shear wall stud spacing that is 16" O.C. and have panels applied with 
long dimension across studs.  LatPro uses some of the values for 3/8 inch and 7/16 inch panels applied 
direct to framing.  The CBC and UBC state that these may be increased to values for 15/32 inch panels, 
provided studs are spaced a maximum of 16 inches on center or panels are applied with long dimension 
across studs.  To tie double 2x members together, the designer must determine the fasteners required to 
bind members to act as one unit without splitting. 
 
CBC or UBC 1630.8.2.2.7; In Seismic Zones 3 and 4, elements supporting discontinuous systems shall 
meet the detailing or member limitation: Wood elements designed primarily as flexural members shall be 
provided with lateral bracing or solid blocking at each end of the element and at the connection location(s) of 
the discontinuous system. 
 
All LTP4s require 8d common nails. 
 
Load Transfer from Shear Wall Above 
 
Engineer shall analyze allowable bending moments along a beam below a shear wall due to uplift forces 
from shear wall. 
 
Top Plate Splice or Drag Strut Connections 
 
Engineer shall analyze all top plate splice or drag strut connections.  To tie double 2x members together, the 
designer must determine the fasteners required to bind members to act as one unit without splitting. 
 
Simpson HD Holdowns 
 
Installation: Use a steel nylon locking nut or a thread adhesive on the anchor bolt.  Bolt Holes should be a 
minimum of 1/32" to a maximum of 1/16" larger than the bolt diameter (per 1997 NDS, section 8.1.2.1.).  
Anchor nuts should be finger-tight plus 1/3 to 1/2 turn with a wrench, with consideration given to possible 
future wood shrinkage.  Care should be taken to not over-torque the nut.  Stud bolts should be snugly 
tightened (1997 NDS, section 8.1.2.4).     
 
HD14A, HD20A:  A minimum 4x6 D.F. #1 nominal post is required. 
 
HD15:  A minimum 6x6 D.F. #1 nominal post required.  Standard washers are required between the base 
plate and anchor nut, and on stud bolt nuts against the wood.   
 
All Thread Rods (ATR) Installation: ATR to be used with HD's at second floor applications and raised floors 
with coupler nuts of equal strength or better.  ATR shall have Tensile Strength of A36-Steel minimum.  
Contractor shall specify lengths of rod per installation. 
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Coupler Nuts 
 
Coupler Nuts used for extending anchor bolts and all thread rods must be threaded halfway through Coupler 
Nut, each rod must meet at the center and tighten the two rods against the central stop in the Coupler Nut.  
Non-Simpson custom Coupler Nuts to be fabricated or provided by others with dimensions and minimum 
allowable tension loads as shown in LatPro schedule.  
 
Bearing Plates 
 
For custom plates, fabricate hole diameter 1/16" larger to allow for bolt clearance.  Non-Simpson custom 
bearing plates shall be fabricated or provided by others per dimensions shown in LatPro schedule.  If a 
bearing plate is required then the shear wall edge member must be directly connected to the bearing plate 
and there shall be no wood or other member separating bearing plate from edge member including bottom 
plate, plywood, etc.  Compression beneath the bearing plate must be analyzed in wood framing below to 
transfer compression to foundation. 
 
Double Sided Site  Built Walls In Seismic Zones 1 and 2: 
 
Where panels are applied on both faces of a wall and nail spacing is less than 6 inches (152 mm) on center 
on either side, panel joints shall be offset to fall on different framing members or framing shall be 3-inch (76 
mm) nominal or thicker and nails on each side shall be staggered. 
 
For 3/8" Sheathed Walls: 
 
The value for 3/8" (9.5 mm) and 7/16" (11mm) panels applied direct to framing may be increased to values 
shown for 15/32" (12mm) panels, provided studs are spaced a maximum of 16" (406 mm) on center or 
panels are applied with long dimension across studs. 
 
Note For C-D Sheathing: 
 
C-D sheathing applies to C-C sheathing, plywood panel siding and other grades covered in UBC Standard 
23-2 or 23-3 
 
Simpson PAHD/HPAHD/LSTHD/STHD Holdowns 
 
Install holdowns before concrete pour and do NOT install where a horizontal cold joint exists within the 
embedment depth between the slab and foundation wall or footing beneath, unless provisions are made to 
transfer the load, the slab is designed to resist the load imposed by the anchor; or the slab is poured over 
concrete block foundation walls.  Minimum center-to-center spacing is twice the embedment depth when two 
holdowns are resisting tension loads at the same time.   
 
One horizontal #4 rebar shall be placed in the shear cone.  Rebar shall be a minimum length of twice the 
embedment depth + 12" (except corner installations).  Corner installations shall use 30" min. rebar length 
perpendicular to strap and 12" min. rebar length parallel to strap.  Holes allow nailing to the form, resulting in 
1" maximum deeper embedment.  Strap may be bent one full cycle.  Minimum nail end distance to prevent 
splitting is 10x the nail diameter, or 1-5/8" for 16d nails.  Nail strap holdown holes from the bottom up.   
 
Simpson MSTC/MST/MSTI Strap ties 
 
See all requirements per Simpson Strong-Tie Catalog, detail sheet and LatPro Strap Schedule. 
 
 
 
Simpson Anchor Bolts - Type A & B 
 
Installation: Anchor embedment length is based on a single-pour concrete foundation.  Spacing between 
anchors is at minimum twice the embedment length for anchors in tension at the same time.  Anchor Bolt A 
shall be A36 steel minimum.  Minimum end distance is for corner with 12" return only; otherwise minimum 
end distance is equal to the embedment length.  Bend without cracking the outside of the bend portion.  
Place #4 rebar 3" to 5" from the top center of the foundation. Anchor Bolt B shall be ASTM A307 minimum.  
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Use a 16" x 16" pad footing with 3000 psi concrete.  The min. embedment length is 8" below top of pad 
footing and the min. end distance is 8" from any side of pad footing. 
 
 
Simpson Anchor Bolt - SSTB 
 
The minimum anchor center-to-center spacing shall be twice the embedment length for anchors acting in 
tension at the same time for full load.  The minimum end distance for a Strong-Wall Shear Wall directly on a 
foundation slab is 3-7/8".  The SSTB shall be installed diagonally at approximately 45 degrees from the wall 
and install one #4 rebar 3" to 5" from the top of the foundation.  For two-pour applications with Simpson 
Shear Walls use SSTB34 anchor bolt minimum. 
 
Simpson Strong-Wall Shear Wall 
 
See all requirements per Simpson Strong-Tie Catalog, Simpson detail sheet and LatPro Shear Wall 
Schedule. 
 
Raised Floor Shear Wall:  Contractor shall cut out subfloor for end post bearing plates.  All raised floor walls 
shall have 1-1/2" end distance from corner for end post bearing plate.  All thread rods shall be ASTM307 
minimum and must be ordered separate from walls. 
 
Second Floor Application Shear Wall:  Additional 2x4 King Studs may be required at wall ends for additional 
compressive force from a Strong-Wall above.  All second floor application walls shall have 1-1/2" end 
distance from corner for end post bearing plate. 
 
Garage Portal System Shear Wall:  Header thickness shall be equal to wall thickness and nominal depth 
shall be 12" minimum.  Use Simpson SWMST Strap with 10-16d or 10-10d nails minimum each end of wall 
to attach header to wall.  Use 10d nails or 16d sinkers 3" O.C. vertical and 4" O.C. horizontal on shear panel 
to header.  Header moisture content shall be 19% or less at time of installation.  Mudsill anchor shall be a 
minimum 5/8" x 12".   
 
Portal System Walls may be installed with sheathing facing inside or outside.  Allowable Garage Portal 
opening dimensions shall be 8' minimum and 16'-4" maximum.  For Single Wall Garage Portal system, the 
contractor shall install a LSTA24 strap from header to post and a STDH10 holdown from post to ground.  
Alternate Installation: A single piece header, with no camber, may be substituted for the two headers of a 
Double Portal system.  
 
For Holdowns on Strong-Walls; the anchor bolt nuts shall be finger-tight plus 1/3 to 1/2 turn with a wrench, 
with consideration given to possible future wood shrinkage.  Care should be taken to not over-torque the nut. 
 
Simpson Steel Strong-Wall Shear Wall 
 
See all requirements per Simpson Strong-Tie Catalog, Simpson detail sheet and LatPro Shear Wall 
Schedule. 
 
All Steel walls must be tied into a concrete slab using 1" or 3/4" anchor bolts per manufacturer 
specifications.  Connect to diaphragm above using SDS ¼ x 3 ½" screws provided with wall.  Loads based 
on a 4000 lb total axial load acting on the entire panel in combination with the shear load.  Contact Simpson 
for corresponding shear loads at 1000 lbs and 7500 lbs.  Uplifts are net overturning forces which include the 
effect of axial loading. 

 
For all Simpson Products 
 
See manufacturer's representative or literature for more information. 
 

Figure 57.  Note repor t 

 



Structural-Calc, LLC 
 

User ’s Manual - 72 

 

 

COMPRESSED REPORT: 
A full report is designed to be submitted directly to building officials.  LatPro also offers 
a report that is designed to make transferring the results of the lateral analysis to a set of 
plans.  A Compressed Repor t only details the outputs that must be documented on a set 
of plans.   
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HELP: 
 
LatPro contains a Help utility that provides a brief, informative description of each input.  
To view a description, click on an input.  The Help utility can be turned on or off within 
the About menu, shown in Figure 58.  Also in the menu is a link to the manual.  Click 
Manual to open an Adobe Acrobat copy of the manual. 
 

 
Figure 58.  Help Utility 

For additional help, contact information, recent upgrades, technical support and 
frequently asked questions, please visit the LatPro website at www.LateralPro.com. 
 

 
Figure 59.  LateralPro.com 
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STRUCTURAL ENGINEERING SOFTWARE 

 
ORDER FORM 
 
Bill To:                                                              Ship To: 

Name:                                                               Name:  

Address:                                                           Address:  
                                                  
 
City:                                                                  City: 

State/Zip:                                                          State/Zip:                                              

 
 

Date:__________      Order #:______________         Sale Rep:_________________ 
Ship Via:______________  Terms:__________________  Tax ID:______________ 

QTY DESCRIPTION UNIT PRICE TOTAL 

Version 1.7 – 1 site license and 1CD manual w/ Tech. Suppor t $549 

Version 1.7 – 5 site licenses and 5 CD manuals w/ Tech Suppor t $1499 

Version 1.7 RDA–1 site license and 1 CD manual w/ Tech. Suppor t $599 

Version 1.7 RDA-5 site licenses and 5 CD manuals w/ Tech. Suppor t $1599 

Version IRC 00’ -1 site license and 1 CD manual w/ Tech. Suppor t $299 

Version IRC 00’ -5 site licenses and 5 CD manuals w/ Tech. Suppor t $895 

Version IRC 03’ -1 site license and 1 CD manual w/ Tech. Suppor t $299 

Version IRC 03’ -5 site licenses and 5 CD manuals w/ Tech. Suppor t $895 

Version Upgrade-Any older  version of LatPro to version 1.7 $169 

Subtotal 

Tax *  

Shp./Hnd.**  

Amt. Due 

   *Subject to 7.25% CA sales tax

            * *Shipping/Handling is $15 per site license 

REMITTANCE 
Customer ID:________________________ 
Date:              ________________________ 
Amount Due:________________________ 
Amount Enclosed:____________________ 
NOTE: Prices are subject to change 

Structural Calc,LLC 
P.O. Box 246 ~ Cayucos, CA 93430 
Email:  support@lateralpro.com 
Website: www.LateralPro.com 
Telephone: (805) 995-1300 
Fax: (805) 995-2066 


