Dayjs of DESIGN OF MEMBERS FOR TENSION
Stgel  DESIGN OF SIMPLE BOLTED CONNECTIONS

[AISC CH. D, J]

OVerview

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

. 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
trame 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.

a

S0

E S 00600606000 000010

&

9 + O o) o) o) o) o) [0)

" /ﬂMainruss
s x£ ¢o0—o6—o—o—o—oo—oo—ooo—o—o¥X

=

S

s + O o) o) o) o) o) [0)

v,

Y * 60— o o o o o o o o o9

2

9 + O o) o) o) o) o) [0)

N

S 000060606060 0—06—60—0—0—20

» X

§‘>° o o o o o o o AT

2 oK

3 ¥ O—6—6—06—0—6—6—0—6—0—6—0—= >
8 O O O A ¥ 1 x
V) l \

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

continues tn

~direction ’

grohesse Plan view *assume pinned supports

at bottome node at ends
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Material Properties

W shapes and WT shapes: ASTM A992 Steel

L shapes: ASTM Az6 Steel
Group A Bolts

Loads

pead Load: Corrugated wetal roof at 12 psf

rRoof Live Load: 20 psf (typ)
1.72
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Dayfs of Solution
Steel Triloutarg Avrea
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Secondary Truss: Factored Loads LAISC Ch. B, ASCE 7]

- v

€€
€€
€<
€€
€€
€€
€€
€€
|| €<
€€
€€
€€
€€
€€
€€
€€
€€
€€
€€
€<
€€
€€

10

3
<

10 ft 10 f

MY | UNIVERSITY
NI): PROGRAMS

173 aisc.org/teachingaids




Day of Solutlton (cont)
Stdel Secondary Truss: Factored Loads (cont)

Main Truss
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Main Truss: Factored Loads
Secondary Truss frames into Main Truss Bvery Other Node

JL \ 4 \ 4 \ 4 \ 4 \ 4 JL

:[10 +

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

Matwn Truss: Analysis tn MASTAN2

input members from Main Truss Member Petails along with Main Truss
Factored loads >> Run Analysis >> Determine highest tension in diagonals
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Days of Solution (cont)
Steel

XLchng [AISC Ch. p2]

Tewnstle Rupture [AISC Ch. p2, p=]
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1.7 6

Solutlton (cont)

Block Shear [AlIsSC ch. 4.2
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Days of Solution (cont)
Stdel Bearing Strength LAlsc ch.jz.10(1)1

Tearout Strength [Alsc ch.jz.10(2)]

5/2 in @ (typ) Controlling
Tearout Paths

WT12 x 96
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Days of Solution (cont)
Steel Bolt Shear [AlsSC ch.)=.6, Table 711

Table 7-1
Available Shear
Strength of Bolts, kips
Nominal Bolt Diameter, d, in. 5/g 3 g

Nominal Bolt Area, in.2 0.307 0.442 0.601 0.785
Desig- | Thread ’;"I'(’;If; ?'g'l") Load- nlQ | o | RIQ | om | RIQ | o | RIQ | o

nation Cond. ing
ASD | LRFD ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
S | 829| 124 [ 11.9 | 17.9 | 162 | 243 | 212 | 318
Group N 270|405 | b | 166 | 249 | 239 | 358 | 325 | 487 | 424 | 636
A S | 104 | 157 [ 150 | 225 | 204 | 307 | 267 | 400
X [3401510 | b | 209 | 313 | 304 | 451 | 409 | 613 | 534 | 801
N | 3a0 | 50| S | 104 157|150 225 [ 204 [ 307 [ 267 | 400
Group : 01 b | 209 313|301 451|409 | 61.3 | 534 | 801
B s | 129 | 193 | 186 | 27.8 | 252 | 37.9 | 330 | 495
X | 420|630 | 58| 387 | 871 | 557 | 505 | 757 | 659 | 989
s | = | - [ =] - [ =] - [353]s30
Group N 5 o I - I - I - O o
c s [ - | - [ = | - 1="1- [424]sess
x fses)es| o | 2| Z |2 2| [ss7lms
Not S | 414 623 597] 897| 811] 122 | 106 | 159
A7 | applicavte| 139 | 203 | p | g29| 125 | 11.9 | 17.9 | 162 | 244 | 212 | 319

Bolt Limit State Summary

Bearing Tearout  Bolt Shear Uimiting

Bolt # Strength Strength Strength PR,

TOTAL =
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