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Scope

Architectural Testing, Inc. was contracted to perform an engineering analysis of a two-part metal
stud fixer based on structural performance testing (see ATl Report 54795.01-106-31) and the
National Design Specification for Wood Construction, NDS1997 (AFPA/AWC, 1997). For this
evaluation, the allowable design capacity of the stud fixer was established as the lesser of ultimate
test loads with applied factors of safety, average test loads at 0.125" movement between the stud
and stud fixer, or allowable wood member or fastener capacities as determined by NDS-1997.

The following reference standards are used:
National Design Specification for Wood Construction, NDS-1997 (AFPA/AWC, 1997)

Acceptance Criteria for Joist Hangers and Smilar Devices (AC 13), ICC Evaluation Services,
Inc., October 2003

Cold-Formed Seel Design Manual, American Iron and Stedl Institute (AlISI), 1996 Edition

Metal Curtain Wall Fasteners, AAMA TIR-A9-1991 American Architectural Manufacturer’s
Association (AAMA)

Pr t Description

Production drawings and samples were submitted by Greenfield Manufacturing Company of a
nomina 3-1/2" by 7-1/2" stud fixer manufactured from 0.074" thick steel. A 2-1/16" diameter hole
for passing conduit or piping was located in the center of the product and four 17/32" diameter
holes, two per each end, were provided for securing the product to the timber studs with SAE grade
2 bolts. The steel was assumed to be cold-formed with a minimum ultimate strength of 45 ksi.
Timber studs were assumed to be Douglas Fir-Larch with a specific gravity of 0.49. Two stud
fixers per stud are used (see attached drawings).
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Analyses

Direct Load Capacity Tests
Structural performance tests were conducted by ATI and reported in ATl Report 54795.01-106-31.
Analysis of the test results confirms the testing meets the requirements of Section 3.2 Test and

Performance Requirements of AC13 (see page 5). Thereforeit is appropriate to use the reported
results to establish aworking load limit for the stud fixer.

For compression loading, ultimate strengths were achieved after 0.125" vertical movement (slip) of
the joist with respect to the header occurred or the lowest peak |oad with the appropriate safety
factor applied. The results are detailed in the following table.

. . Average L oad" at L owest
Installation Description | o5+" 1 0vement Peak Load’ + 3

Single Timber Stud with

2.1/4" hole 15,547 Ibs 4,725 Ibs
Double Timber Stud with

2.1/4" hole 30,767 Ibs 10,183 Ibs

Single Timber Stl.J.d with 3,133 Ibs 2,601 Ibs
2-1/4" space

Double Timber Stl.J.d with 3,470 Ibs 3,521 Ibs
2-1/4" space

Sud Fixer assemblies were tested in compression only

NDS Analysis

Section 3.2.11.3 of AC 13 states the device shall have a direct load capacity rating no greater than
the allowable design load determined in accordance with the NDS for the wood members forming
the connection. The bolted connection of the stud fixer to the stud is evaluated on pages 6 through

12 and considers bearing strength of the timber stud, bearing strength of the metal connecting plates
(stud fixer) and fastener bending.

Installation Description NDS-1997 C.alculat.ed
L oad Capacity Rating
Single Timber Stud with
2-1/4" hole 4,463 Ibs
Double Timber Stud with
2-1/4" hole 8,925lbs
Single Timber Stud with
2-1/4" space + 2062 Ibs
Double Timber Stlﬂd with + 4124 bs
2-1/4" space
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Summary

For this evaluation, the allowable design capacity of the stud fixer was established as the lesser of
ultimate test loads with applied factors of safety, average test loads at 0.125" movement between
the stud and stud fixer, or alowable wood member or fastener capacities as determined by
NDS-1997. Theresults are presented in the following table.

Installation Description L oad Capac]ty Rating, Limited By
Compression Only
Single Timber Stud with 4,463 bs NDS Calculations
2-1/4" hole
Double Timber Stud with 8,925 Ibs NIDS Calculations
2-1/4" hole
Single Timber Stud with 2,062 Ibs NDS Calculations
2-1/4" space
Double Timber Stud with Load at 0.125"
2-1/4" space 3,4701bs deflection
Refer ence Drawings (attached)

Sud Fixer, Greenfield Manufacturing Company, October 26, 2004
Sud Fixer Sngle, Greenfield Manufacturing Company, October 29, 2004
Sud Fixer Double, Greenfield Manufacturing Company, October 29, 2004
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Calculations
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stud fixer section.mpr

———————————————— REGIONS e mm— s mm————

Area: 0.47740

FPerimeter: 13.4838

Bounding box: ¥: =1.7500 --  1.7300
¥: =1.45%00 -- 1.4500

Centroid: ¥X: 0.0000
¥ 0.0000

Moments of inertia: X: 0.438B3
¥: 1.0107

Froduct of inertia: X¥Y: 0.0000

Radii of gyration: X: 1.0118
¥: 1.4556

Principal moments and X-Y directions about centroid:
I: 0.4883 along [1.0000 0.0000]
J: 1.0107 along [0.0000 1.0000]




b

Architectural

/1 Testing

DATE: December 17, 2004

BY:

JAR/STS

PROJECT NO.55128.01-122-34 sHeeT 13 OF

13

PROJECT NAME:__Greenfield Manuf. — Stud Fixer

Rev. #

Date

0

12/17/04

N/A

Revision Log

Revision(s)
Original report issue




3330

HF LHSERJEI

16PM

Uct £ZB6 ZUU4 J:

i i A £ ¥ . i 9 ya { g
10 Exmw ans avo] TS ONIMYAT JI¥DS 10N ©Q
A3y Y - HSIN
HAXI ANLS we TN
8 @yogHo
- X00C+00C
LUL6L Vd"VIHA IS XOIATI0C6 bt B0 L O O svotiovas
— - ¥V SIONYAIIOL
AUVAIN KMVOINVIN ION 00 STHONE NI 38V SNOISNIwIa
OO mlE QQMNmzmmmw "ONIMVIA QAIVIINID OVYD QAA3DS ISIMATHIC SSTINN
00°¢

J

Gl

A AL

B9 it

AHLY20°

o , ) 05°€
O | .
- / <
ht———————— 062 /,I
. 90°C® 65 &

i

B
S O | S -

T T T T .
¢ 0l
H

i

‘CEHUEIHOYd § 00 D4W D._.m_mZmeO 40O NOISSIWNId NILIEM 3HL

INOHUM TIOHM JO LYd NI NOILINAOY¥43Y ANV OD D3W THIINGIO

40 AL¥34O¥d 2108 3HL S| ONIMVYQ SIHE NI QINIVINOD NOUYWHOINI 3HL
¥ -

-

H o i ) 7 ! Q



HP LHSERJEI 3330

Uct 2Y ZUU4 1U:35HM

¥ bt g

9 1

|
© .mwxmw i awos

.. £
H Ealt] D(U«

ONIMVYNA FTYOS LON O

AR

v

J19Noa ¥3xid ants

!
i
7

HSINIA

11161 "¥Yd"VIIHd " 1S HDIA31 026

00 9-N ATIIANTFHO

e QIADIMD

T3V

fa]
NMYS0

AvQ SIVACYddY

AVAdN AYNNYW LON O
ONIMVED QILVIINIDAVYO

XXX+
U+ 00 #XX +
SIONY  SIYWIDAT  SNCHDYHS
Y SAONVITIOL
SIHONI NI 33V SNOISNIWIO
Q36ID3dS ISIMUTHLO SSTINN

* 4

000°¢

{

V-V NOILO3S

.
7

—

dvO XYW 8/1-¢

{

N

S3A0VId ¥
Z O el-¢/L LNN

G ¥ MIHOS dVO ¥ X ¢/) 1104

7
.

.
_

.
i

7

ILW

(@

©

: T
sanisz 0’¢ e v
"@LAHONE SI OO DIW QHHNIND O NOISSIWYId NILUIM 3HL
INOHIM TIOHM O 13V NI NOIINGO¥d3d ARY O D4 Q13130
40 AlFIIJ0dd I10S FHL S| ONIMVAEQ SIHL N GINIVINGD NOULVWIOIN IHL
1 7. ) + = ¢ ) : )] : o




Y

Uct 29

3330

HF LHSERJEI

35HM

2UU4 11U

| T £ ; ¥ _ vy NOILOIS : 2 L 8
o s T a <u_w nvas ONIMYIQ TIVOS JION OQ
'AZd Y - HEINK _IIV <
ml_oz—w mmx_h_ qu_nw Nd - VLYY /// "
— QDS . m
LLI6L VA VIHA /IS YOIATV 026 foer—bero 00 S0 souovas
A 4 - 39V SIONVAIOL
00 9N TTTIINTIHD | matcmeocs | cations somaig somn
3
+ ] O ! Q
g 00'¢ t
{
1 |
|
. [
SM00719 AOOM NIIMLIG V2L @ /M
° S3ADVId ¥
29 el-¢/k 1NN
Z 49 MIHOS dVD Z/L-2 X Z/L 11049
- "
a

hlvq

‘QALGIHONd S OD D4W GTHNITYD 30 NOISIIWYId NILUAM 3HL
INOHLM TIOHM 2O 18Vd NI NOUDNAOSIN ANV 0D 24w OBUENIIIO
40 A23d0¥d J105 JHL S| ONIMVAG SIHL NI CENIVINGD NOIYWIOINI 3HL

-

o i / s Q

I}



		2004-12-20T10:14:27-0500
	Scott T Swaltek
	I am the author of this document.


		2004-12-20T10:30:19-0500
	Joseph A. Reed




