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Arch 314 – Structures I

Bridge Project

2023

Criteria
Preliminary Report
Testing
Final Report

Examples
Dr. Frame Analysis
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Bridge Criteria
(scaled to 1:64)

Lane Load = 640 lbs/ft of lane
2 lanes = 1280 lbs/ft bridge

160 x 1280 = 204 800 lbs total

scaled load = 50 lbs total

Span=160 ft (scaled = 30 in)
Max. Depth = 53 ft  (10 in)
Max. Deck = 8 in  (1/8 in thick) 

Max Weight = 68k (4 oz)
Material = wood + glue



Test Setup

Frame:  30” x 9” x max depth of 10”

Weights: 1.5” x 2” x 5.875”
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Requirements

Criteria
dimensions – 30” span
loading – 50 lbs min.
Materials – wood + glue

Efficiency score
weight limit – 4 oz. (minimize)
load capacity – 50 lb (maximize)
(4/weight)x50 + (load/50)x9

Submission
preliminary report
model testing
final report
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Preliminary Report

Explanation
concept
truss type

Analysis
member forces (Dr Frame)
member sizing
selfweight
capacity

Presentation
letter size report

Due Date
6 October 2023
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Final Report

Documentation
see tally sheet for detail
development of prelim
revised analysis
final design
test results
post-test analysis
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Score Tally

Three Parts
prelim report  40
testing            60
final report    150
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Running Dr. Frame

Dr. Frame can be found on most PC’s 
in the TCAUP system.  

or

Download the software here:

https://internal.tcaup.umich.edu/digital
_tech/computing/software/DrSoftware/

Lisence

Download

[HKEY_LOCAL_MACHINE\SOFTWARE\Wow6432Node\Dr. Software\Dr. Frame2D] 
[HKEY_LOCAL_MACHINE\SOFTWARE\Wow6432Node\Dr. Software\Dr. Frame2D\v3.0] 
"RegNum"="120-222-660-722" 
"RegName"="TCAUP„
"RegOrg"="University of Michigan„
"HomeDir"="C:\\Documents and Settings\\Administrator„



2022 Test
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Turn off Auxiliary Diagram

The default setup starts with a simple 
frame on the screen and an auxiliary 
diagram to the right for viewing 
graphic plots of forces.

In the truss analysis this “aux” 
diagram can be initially shut off :

Plots  None
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Unit
To select the proper unit you need
for your design.

U.S.
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Setting the Grid 
Parameters

The default setup starts with a grid 
with 1.5 in increments<dx,dy>. The 
grid is12 increments by 16 
increments<nx,ny> (Totaling 18 in 
wide by 24 in high).

To adjust the grid size and scale to 
fit your truss:

Click on the grid to bring up side bar 
menu
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Zooming and Panning

There are several ways to zoom in 
or out in.

In Dr. Frame you can also zoom by 
clicking on the zoom icon and 
clicking on the area of the screen 
you want to zoom in on. To zoom 
out, hold down the shift key. You will 
see you cursor change to a “-”  and 
click on the area to zoom out from.

You can also zoom by selecting the 
zoom icon and clicking on the 
screen and drawing a rectangle 
around the area you wish to zoom 
in on. (Much like Autocad).

The command Auto Zoom will return 
you to the default view, showing 
your structure at the original scale:

View

 Auto Zoom  “=”

Zoom

Pan
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Selecting Members and 
Modifying Properties

To select a member in Dr. Frame, 
first select the Select Tool.

Then click on any item within your 
structure.  You can select any item 
including a member, a support, a or 
a load. Once you have selected an 
item, it will become highlighted on 
the screen. You can change any 
property under the section data 
window. 
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Support Types

There are support tools available in 
Dr. Frame.

The Pin Support provides a vertical 
and a horizontal restraint.

The Fixed Support provides a 
rotational restraint in addition to a 
vertical and horizontal restraint.

The Roller Support provides only a 
vertical restraint.

Pin Support Fixed Support Roller Support
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Member Types

There are three member types 
available in Dr. Frame.

The Pinned-end Member Tool 
provides a member with a vertical 
and a horizontal component at the 
joint.

The Rigid-end Member Tool 
provides member with a moment as 
well as a vertical and horizontal 
component at the joint. It is 
indicated on the structure with a dot 
at joint at the end of the of  member.

The Wall Tool provides a member 
that is a shear panel.

Pinned-end Member Tool 

Rigid-end Member Tool 
Wall Tool 

Pinned-endRigid-end 

Wall 
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Load Types

There are three load types available 
in Dr. Frame.

The Distributed Load Tool applies a 
uniform load to a member.

The Concentrated Load Tool applies 
a point load to a member.

The Concentrated Moment Tool 
applies a moment to a member.

Concentrated Load Tool 
Distributed Load Tool 

Concentrated Moment Tool 

Concentrated 
Moment

Concentrated 
Force

Distributed 
Load

University of Michigan, TCAUP                                                                   Structures I                 Slide  18 of 24

Display Analysis: 

Support Reactions

Dr. Frame will calculate the reaction 
for given loading conditions on  your 
given structure.

Options

 Joint & Support Display

 Show Support Reactions
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Display Analysis:

Vector Decomposition

Dr. Frame can break a vector into 
its x and y components.

Options

 Vector Decomposition

 x-y Decomposition
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Display Analysis:

Deflection

Dr. Frame can simulation the 
deflection of the structure based on 
the loading conditions.

Plots

 Show Displaced Shape
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Display Analysis:

Member Display

Dr. Frame can analyze a structure 
and its loading conditions to 
generated the axial forces within the 
members of your truss.

Options

 Member Display

 Show Axial Force Value

Dr. Frame illustrates members in 
compression with a positive stress 
and members in tension with a 
negative stress.
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Display Analysis:

Member Display

Dr. Frame can analyze a structure 
and its loading conditions to 
generated the axial forces within the 
members of your truss.

Options

 Member Display

 Show Tension/Compression 
Coloring

Dr. Frame illustrates members in 
compression in red and members in 
tension in blue.
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Display Analysis:

Auxiliary Diagrams

Dr. Frame can generate the 
moment diagram of a structure and 
its loading conditions.

Plots

 Moment Diagram
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Display Analysis:

Auxiliary Diagrams

Dr. Frame can label maximum or 
minimum points on its auxiliary 
diagrams.

Options

 Automatic Labels

 Label All Maxima

 Label All Maxima & Minima


