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Plan View
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The plan view, member details, and connection details for an existing, complex gymnasium 
roof  truss system are given. The system utilizes two crossing trusses to distribute the roof  
loads, which will be referred to as (1) the main truss (x-direction) and (2) the secondary 
truss (y-direction). The roof  connections are made such that it is assumed the secondary 
trusses support all loads applied to the roof  using one way action. The secondary trusses then 
frame into the main truss at every other node (you may assume the vertical force is passed 
through the top node). The main truss carries the secondary trusses and the transferred roof  
loads to the supports, which are assumed to be pins at either end. The dead weight of  the 
trusses is neglected. 

Using LRFD, determine if  the bolted double angle diagonal members in the main truss 
indicated are adequate.

Overview

Secondary Truss

Main Truss

X

Y
10 ft

10 ft

Main Truss Bays: 12 spaced at 10 ft (typ)

*assume pinned supports 
at bottom node at ends

Truss pattern 
continues in 
y-direction
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Main Truss Member Details
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Connection Details

5/8 in ϕ (typ)

Material Properties
W shapes and WT shapes: ASTM A992 Steel
L shapes: ASTM A36 Steel
Group A Bolts

*assume WT12x96 is 
adequate for all tension 
member and bolt related 
limit states

Loads
Dead Load: Corrugated metal roof at 12 psf
Roof Live Load: 20 psf (typ)

10 ft
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Solution

Tributary Area Secondary Truss

Main Truss

10 ft 10 ft 10 ft

Secondary Truss: Factored Loads

D =
Lr =

[AISC Ch. B, ASCE 7]

10 ft
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Solution (cont)
Secondary Truss: Factored Loads (cont)

Secondary Truss frames into Main Truss Every Other Node

Main Truss

Main Truss: Factored Loads

Main Truss Bays: 12 spaced at 10 ft = 120 ft

Main Truss: Analysis in MASTAN2
Input members from Main Truss Member Details along with Main Truss 
Factored loads >> Run Analysis >> Determine highest tension in diagonals 

10 ft
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Solution (cont)

Yielding

Tensile Rupture

[AISC Ch. D2]

[AISC Ch. D2, D3]
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Solution (cont)
Block Shear [AISC Ch. J4.3]

WT12 x 96

2 in

2 in

2 in

1.5 in2.5 in

2L 4 x 4 x 3/8

5/8 in ϕ (typ)
Controlling 
Block Shear Path
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Solution (cont)
Bearing Strength [AISC Ch. J3.10(1)]

WT12 x 96

2 in

2 in

2 in

1.5 in2.5 in

2L 4 x 4 x 3/8

5/8 in ϕ (typ) Controlling 
Tearout Paths

Tearout Strength [AISC Ch. J3.10(2)]
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Solution (cont)
Bolt Shear [AISC Ch. J3.6, Table 7-1]

Bolt Limit State Summary

Bolt #
Bearing 
Strength

Tearout 
Strength

Bolt Shear 
Strength

Limiting 
ϕRn

1

2

3

TOTAL =


