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Project Number : 13-0459T-08D-F

Test Report Date : March 3, 2009
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16 GA. HIGH STRENGTH TOPHAT
UPLIFT TEST
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Lty \SJ Lo

Brandon Jasek, P.E. Terrence E. Wolfe, BE.



Project Number : 13-0459T-08D-F

PURPOSE:

The purpose of this test was to analyze the bracing effects on the purlins that
the Tophat adds to a through fastened panel system when subjectedto a uplift
load.

TEST DATES:

December - January 2009

TEST ASSEMBLY:
Panel & Purlin Manufacturer
Manufacturer: Whirlwind Steel Buildings, Inc.
8234 Hansen Road
Houston, TX 77075
Roof Panel: 26 Ga. Super Span X, 36" Coverage, 1 4" tall Corrugations.
Panel Fastener: #12-14 x 1" HWH @ 12"-12"-12" Fastener Pattern
Y-14 x 7/8" Lap Tek @ 20" O.C. in panel side lap
Panel Length: 7'-0"
Purlin: B 'x 25" IEE 16 Ga.
Purlin Length: 25'-7 2", Span = 25'-0"

Tophat Manufacturer

Manufacturer: TopHat Framing Systems
8660 Lambright
Houston, TX 77075

Tophat: 16 Ga. High Strength, 3 '2" Tall Hat section w/ R Panel punch out
pattern, 0.062" Material Thickness, Fy = 56.8 ksi (Per Tensile Test See
Appendix) _

Tophat Fastener: (2) #12-14 x 1-1/4" HWH per foot

Tophat Length: 25’-0", No Splice

TESTING APPARATUS:

High Pressure Blower: New York Blower, 15 hp, 900 cfm.

Test Chamber: 26’ x 8' steel chamber.

Mounting Frame: W8x10 Steel Beams

Pressure Indicator: Heise Digital Pressure Indicator Model #901B, (+/-) 300-psf

range, with max./min. hold features.
Deflection Indicators: aluminum rulers calibrated to 1/64".



STATEMENT OF INDEPENDENCE:

Force Engineering & Testing, Inc. or any persons employed by them do not have
any financial interest in Whirlwind or TopHat Framing Systems.

Force Engineering & Testing, Inc. is not owned, operated or controlled by Whirlwind
or TopHat Framing Systems.
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MATERIALS
Unless otherwise specified, the exposed surfaces of all panels shall be either cl
that is applied to the base steel material. Acrylic coated GALVALUME® shal
GALVALUME® shall have a minimum Coating Class AZ50 (0.50 ounces com| Pd
A792, Structural Quality. The 26 gauge panel shall conform to Grade 80 { ]

All material shall be ordered to a minimum decimal thickness.

PAINTED FINISH
All painted GALVALUME® shall be factory cos
shall be responsible for ensuring color ©
the GALVALUME® will be coated with

. _ « UL CONSTRUCTION NO. 167
KYNAR S0 Propohmer s contn | s * UL580 UP-LIFT TESTED
e, icknessof e e ot s reptrari CLASS 90 RATED
e UL2218HAILIMPACT RESISTANT
TESTED
INCLINED: UNLIMITED
IMPACT: CLASS 4
« FLORIDA PRODUCT APPROVAL
FL# 1845.3
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MTEC
MECHANICAL
TESTING
SERVICES

CERTIFICATE OF TEST

ATTENTION : BRANDON JASEK
CUSTOMER : FORCE ENGINEERING & TESTING INC.
19530 RAMBLEWOOD DR
HUMBLE, TX 77338

DATE : 02/12/09 12:15:05
PO NO :13-0459T-08
SPECIMEN :16HSTP

ISO 9001-2000

8676 TAUB ROAD
Houston, TX 77064
281/469-2609

LAB# : W0901583

TEST DATA
REDUCED SECTION TENSILE
UTS PSI YS.2%PSI %EL %RA WIDTH THICK AREA IN.
70,100 56,800 28.80 60.10 0.505 0.062 0.031

ﬁ%@g Representative
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Base Test Deflection Readings

Project #: 13-0459T-08D

Test: Uplift Base Test #1

Panel: 26 Ga. PBR 12"-12"-12" Fastener Pattern x 7'-0" Long ;

Purlin: 8x2.5ZEE 16 Ga. 25' Span spaced @ 5'-0" O.C. Facing same direction

Tophat: 16 ga. High Strength Tophat over PBR panel, attached to Purlin w/ (2) #12-14 x 1-1/4" Per foot
Date: 12/4/2008

Vertical | Vertical

| Deflection = Deflection | Horizontal

Deflection

i of Purlin1 | of Purlin 2 of Panel (in)

26.8750 26.7500 19.7500

3.00 27.0625 26.9375 19.7500
6.00 27.2500 27.1250 19.7500
9.00 27.4375 27.2500 19.7500
12.00 27.6250 27.4375 19.7500
15.00 27.7500 27.6250 19.7500
18.00 27.9375 27.7500 19.7500
21.00 28.1875 27.9375 19.7500
24.00 28.3750 28.0625 19.7500
27.00 28.5625 28.2500 19.7500
30.00 28.7500 28.4375 19.8125
33.00 FAILED @ 32.06 PSF

Ultimate Test Pressure:  32.06 psf
Mode of Failure: Purlin Bottom Lip Buckled




Base Test Deflection Readings

Project #: 13-0459T-08E

Test: Uplift Base Test #2
Panel: 26 Ga. PBR 12"-12"-12" Fastener Pattern x 7'-0" Long
Purlin: 8x2.5ZEE 16 Ga. 25' Span spaced @ 5'-0" O.C. Facing same direction
Tophat: 16 ga. High Strength Tophat over PBR panel, attached to Purlin w/ (2) #12-14 x 1-1/4" Per foot
Date: 1/26/2009
 Vertical |~ Vertical | ; '
' Deflection || Deflection Horlzor?tal
| i . ; Deflection
. of Purlin1 | of Purlin2 ;
. i ! of Panel (in)
24.8750 24.7500 19.2500
3.00 25.0625 25.0000 19.2500
6.00 25.1875 25.0625 19.2500
9.00 25.3750 25.2500 19.2500
12.00 25.5625 25.3750 19.2500
15.00 25.7500 25.5625 19.2500
18.00 25.9375 25.7500 19.2500
21.00 26.1875 25.8750 19.2500
24.00 26.3750 26.0625 19.2500
27.00 26.6250 26.2500 19.2500
30.00 26.9375 26.3750 19.3125
33.00 27.3125 26.6250 19.3750
36.00 FAILED @ 33.01 PSF

Ultimate Test Pressure:  33.01 psf
Mode of Failure: Purlin Bottom Flange/Web Buckled



Base Test Deflection Readings

Project #: 13-0459T-08F

Test: Uplift Base Test #3
Panel: 26 Ga. PBR 12"-12"-12" Fastener Pattern x 7'-0" Long
Purlin: 8x2.5ZEE 16 Ga. 25' Span spaced @ 5'-0" O.C. Facing same direction
Tophat: 16 ga. High Strength Tophat over PBR panel, attached to Purlin w/ (2) #12-14 x 1-1/4" Per foot
Date: 1/27/2009
Vertical Vertical TR
g ; Horizontal
Deflection | Deflection ;
¢ | f - Deflection
of Purlin1  of Purlin 2 :
_ 3 of Panel (in)
[ 24.5000 24.6250 20.6875
3.00 24,6875 24.8125 20.6250
6.00 24.8125 24.9375 20.6250
9.00 25.0000 25.1250 20.6250
12.00 25.1875 25.2500 20.5625
15.00 25.3750 25.4375 20.5625
18.00 25.5625 25.6250 20.5625
21.00 25.7500 25.8125 20.5625
24.00 25.9375 26.0000 20.5625
27.00 26.1875 26.1250 20.5625
30.00 26.4375 26.3750 20.5625
33.00 FAILED @ 33.21 PSF

Ultimate Test Pressure: 33.21 psf
Mode of Failure: Purlin Bottom Flange/Web Buckled




Calculations



CALCULATIONS

PANEL : 26 Ga. PBR 7-0" long
CLIP : NA
FASTENER T #12-14 x 1-1/4" HWH
PURLIN : 8x2.5Zee w/ Tophat attached w/ (2) #12-14 every foot
TOPHAT : 16 Ga. High Strength Tophat
DESCRIPTION : 25-0" Span Uplift Base Test
#1 12-4-08 8X2.5X16GA. ZEE
b| |purlin flange width 2.125(in.
B| |purlin spacing 60.00/in.
d| [purlin depth 8.00(in.
t| |purlin thickness 0.059in.
pts| |failure load 32.06|psf
pd| |weight of the specimen 2.350|psf
s| |purlin tributary width 3.500|ft
Pl| [lateral anchorage force L Ibs/ft
wts| |failure load ix#:21 |bs/ft
L| |purlin span 25.00|ft
Mts| |failure moment 97,49 LSl
Set| [section modulus of the specimen 1.7152|in*3
Se | |section modulus 1.7701]in*3
Fy | |design yield strength 57.00 ksi
Fyt| [measured yield strength 62.20 | ksi
Mn | |nominal flexural strength 00.90 LSl
Mnt| |flexural strength 06.69 [Gll
Rt| |modification factor 0.9128
#2 1-26-09 8X2.5X16GA. ZEE
b| |purlin flange width
B| [purlin spacing
d| |purlin depth
t| |purlin thickness
pts| [failure load
pd| |weight of the specimen
s| |purlin tributary width
Pl| |lateral anchorage force
wts| [failure load
L| |purlin span
Mts| |failure moment
Set| [section modulus of the specimen
Se | |section modulus
Fy | [design yield strength
Fyt| |measured yield strength
Mn| |nominal flexural strength
Mnt| |flexural strength
Rt| |modification factor
#3 1-27-09 8X2.5X16GA. ZEE
b| |purlin flange width 2.125(in.
B| |purlin spacing 60.00|in.
d| |purlin depth 8.00|in.
t| |purlin thickness 0.059|in.
pts| |failure load 33.21|psf
pd| |weight of the specimen 2.350|psf
s| |purlin tributary width 3.500|ft
Pl| |lateral anchorage force -1 Ibs/ft
wts| |failure load ik Ibs/ft
L| |purlin span 25.00(ft
Mts| |failure moment 01,26/ LS
Set| |section modulus of the specimen 1.6467|in"3
Se | |section modulus
Fy | |design yield strength
Fyt| |measured yield strength
Mn| [nominal flexural strength
Mnt| [flexural strength
Rt| |modification factor

AVERAGE Rt| 0.920
STANDARD DEVIATION| 0.019
Rt min. 0.902

Mnt min. 108.454
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Section Inputs
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Brandon Jasek

Force Engineering & Testing
8x2.5Z16 Uplift Calculated
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Material: A1011 HSLAS Grade 55/2
No strength increase from cold work of forming.

Modulus of Elasticity, E 29500 ksi
Yield Strength, Fy 57 ksi
Tensile Strength, Fu 65 ksi
Warping Constant Override, Cw 0 in”s
Torsion Constant Override, J 0 in*4
Z-Section, Thickness 0.0589 in
Placement of Part from Origin:
X to center of gravity 0 in
Y to center of gravity 0 in
Outside dimensions, Open shape
Length Angle Radius Web k Hole size Distance
(in) (deq) (in) Coef. (in) (in)
1 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705
2 2.1250 0.000 0.25000 Single 0.000 0.0000 1.0625
) 8.0000 90.000 0.25000 Zee 0.000 0.0000 4.0000
4 2.3750 0.000 0.25000 Single 0.000 0.0000 1.1875
5 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705

Fully Braced Strength - 2001 AlSI Specification - US (ASD)

Compression Positive Moment
Pao 14942 1b Maxo 61.130
Re 0.47186 in™2 Ixe 7.2926

Sxe (t) 1.7910
Tension Sxe (b) 1.8565
Ta 26677 1b

Negative Moment

Maxo 60.415
Shear Ixe 7.3990
Vay 2463 1b Sxe (t) 1.9370
Vax 4525 1b Sxe (b) 1.7701

Positive Moment

Mayo 11.825
Iye 1.0183
Sye (1) 0.3755
Sye(r) 0.3465
Negative Moment
Mayo 12.367
Iye 1.0370
Sye (1) 0.3718
Sye(r) 0.3623
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Section: 16 Ga. HS Test 1.sct Brandon Jasek
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Section Inputs

Material: [A1011 HSLAS Grade 55/2]
No strength increase from cold work of forming.

Modulus of Elasticity, E 29500 ksi
Yield Strength, Fy 62.2 ksi
Tensile Strength, Fu 76.4 ksi
Warping Constant Override, Cw 0 in”6
Torsion Constant Override, J 0 in™*4

Z-Section, Thickness 0.059 in
Placement of Part from Origin:

X to center of gravity 0 in
Y to center of gravity 0 in
Outside dimensions, Open shape
Length Angle Radius Web k Hole Size Distance
(in) (deg) (in) Coef . (in) (in)
i 4 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705
2 2.1250 0.000 0.25000 Single 0.000 0.0000 1.0625
3 8.0000 90.000 0.25000 Zee 0.000 0.0000 4.0000
4 2.3750 0.000 0.25000 Single 0.000 0.0000 1.1875
5 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705
Fully Braced Strength - 2001 AISI Specification - US (ASD)
Compression Positive Moment Positive Moment
Pao 15826 1b Maxo 65.139 k-in Mayo 12.723 k-in
Ae 0.45800 in”*2 Ixe 7.1940 in”*4 Iye 1.0068 in™4
Sxe (t) 1.7489 in”"3 Sye (1) 0.3724 in"3
Tension sxe (b) 1.8510 in”"3  Sye(r) 0.3416 in"3
Ta 30623 1b
Negative Moment Negative Moment
Maxo 63.884 k-in Mayo 13.397 k-in
Shear Ixe 7.2719 in®*4 Iye 1.0267 in™4
Vay 2476 1lb Sxe (t) 1.9338 in”"3 Sye (1) 0.3671 in"3
Vax 4946 1b sxe (b) 1.7152 in®3  Sye(r) 0.3597 in”3
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Section Inputs

Material: [Al1011 HSLAS Grade 55/2]
No strength increase from cold work of forming.

Modulus of Elasticity, E 29500 ksi
Yield Strength, Fy 62.4 ksi
Tensile Strength, Fu 74.5 ksi
Warping Constant Override, Cw 0 in”6
Torsion Constant Override, J 0 in™4

Z-Section, Thickness 0.059 in
Placement of Part from Origin:

X to center of gravity 0 in
Y to center of gravity 0 in
Outside dimensions, Open shape
Length Angle Radius Web k Hole Size Distance
(in) (deg) (in) Coef. (in) (in)
1 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705
2 2.1250 0.000 0.25000 sSingle 0.000 0.0000 1.0825
3 8.0000 90.000 0.25000 Zee 0.000 0.0000 4.0000
4 2:.:37150 0.000 0.25000 Single 0.000 0.0000 1.1875
5 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705
Fully Braced Strength - 2001 AISI Specification - US (ASD)
Compression Positive Moment Positive Moment
Pao 15857 1b Maxo 65.248 k-in  Mayo 12.748 k-in
Ae 0.45740 in*2 Ixe 7.1876 in®“4 Iye 1.0057 in™4
Sxe (t) 1.7462 in”*3  sye(1l) 0.3721 in '3
Tension sxe (b) 1.8506 in®3  Sye(r) 0.3412 in"3
Ta 30627 1b
Negative Moment Negative Moment
Maxo 63.993 k-in Mayo 13.436 k-in
Shear Ixe 7.2655 in*4 Iye 1.0262 in"4
Vay 2476 1b Sxe (t) 1.9335 in*3  Sye(1) 0.3669 in”3

Vax 4962 1b Sxe (b) 1.7126 in®"3  Sye(r) 0.3596 in”3
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Material: [A1011 HSLAS Grade 55/2]
No strength increase from cold work of forming.

Modulus of Elasticity, E 29500 ksi
Yield Strength, Fy 67.9 ksi
Tensile Strength, Fu 78.6 ksi
Warping Constant Override, Cw 0 in”6
Torsion Constant Override, J 0 in™4
Z-Section, Thickness 0.059 in
Placement of Part from Origin:
X to center of gravity 0 in
Y to center of gravity 0 in
Outside dimensions, Open shape
Length Angle Radius Web k Hole Size Distance
(in) (deg) (in) Coef. (in) (in)
1 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705
2 2.1250 0.000 0.25000 Single 0.000 0.0000 1.0625
3 8.0000 90.000 0.25000 Zee 0.000 0.0000 4.0000
1 2.3750 0.000 0.25000 Single 0.000 0.0000 1.1875
5 0.9410 -50.000 0.25000 None 0.000 0.0000 0.4705
Fully Braced Strength - 2001 AlS| Specification - US (ASD)
Compression Positive Moment Positive Moment
Pao 16668 1b Maxo 68.153 k-in Mayo 13.443 k-in
Ae 0.44187 in*2 Ixe 7.0206 in*4 Iye 0.9795 in™4
Sxe (t) 1.6762 in”"3 Sye (1) 0.3643 in™3
Tension sxe (b) 1.8419 in®3  Sye(r) 0.3306 in*3
Ta 32312 1b
Negative Moment Negative Moment
Maxo 66.951 k-in Mayo 14.487 k-in
Shear Ixe 7.1012 in*4 Iye 1.0142 in™4
Vay 2476 1b Sxe (t) 1.9258 in®3  sSye(1) 0.3616 in”3
Vax 5399 1b Sxe (b) 1.6467 in®3  Sye(r) 0.3563 in"3
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CERTIFICATE OF TEST

ATTENTION : BRANDON JASEK
CUSTOMER : FORCE ENGINEERING & TESTING INC.
19530 RAMBLEWOOD DR
HUMBLE, TX 77338

DATE : 02/13/09 15:45:23
PO NO :13-0459T-08
SPECIMEN :16HSU1

ISO 9001-2000

8676 TAUB ROAD
Houston, TX 77064
281/469-2609

LAB# : W0901585

TEST DATA
REDUCED SECTION TENSILE
UTS PSI YS.2%PSI %EL %RA WIDTH THICK AREA IN.
76,400 62,200 15.00 47.30 0.503 0.059 0.030

_(oe S LL00

MTEC Representative




MTEC
MECHANICAL
TESTING
SERVICES

CERTIFICATE OF TEST

ATTENTION : BRANDON JASEK
CUSTOMER : FORCE ENGINEERING & TESTING INC.
19530 RAMBLEWOOD DR
HUMBLE, TX 77338

DATE : 02/13/09 15:45:23
PO NO :13-0459T-08
SPECIMEN :16HSU2

ISO 9001-2000

8676 TAUB ROAD
Houston, TX 77064
281/469-2609

LAB# : W0901586

TEST DATA
REDUCED SECTION TENSILE
UTS PSI YS.2%PSI %EL %RA WIDTH THICK AREA IN.
74,500 62,400 18.10 76.40 0.501 0.059 0.030

oy, SLL0

MTEC Representative




MTEC
MECHANICAL
TESTING
SERVICES

CERTIFICATE OF TEST

ATTENTION : BRANDON JASEK
CUSTOMER : FORCE ENGINEERING & TESTING INC.
19530 RAMBLEWOOD DR
HUMBLE, TX 77338

DATE : 02/13/09 15:45:23
PO NO :13-0459T-08
SPECIMEN :16HSU3

ISO 9001-2000

8676 TAUB ROAD
Houston, TX 77064
281/469-2609

LAB# : W0901587

TEST DATA
REDUCED SECTION TENSILE
UTS PSI YS.2%PSI %EL %RA WIDTH THICK AREA IN.
78,600 67,900 17.10 57.40 0.499 0.059 0.029

MTEC Representative
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TYPICAL TEST SET UP

TEST D FAILURE
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TEST F FAILURE





