STRESS ANALYSIS

Tower Tech model TTXL-i2 & TTXR-i2
12" legs

FOR

TOWER TECH, Inc.

BY

J.R. KING ENGINEERING

{ HEREBY CERTIY THAT THESE CALCULATIONS
WAS PREPARED BY WE AND THAT | AN
& DULY (ICENSED PROFESSHINAL EXGINEER
UNDER THE LAWS OF THE STATE OF
Florida.

SIGNED

DATE; ﬂM H(ﬂ
REC. NO. 28201




J.R. KING ENGINEERING

10890 NORTHMARK DRIVE
EDEN PRAIRIE, MN 55344
952 944-1391
JRKINGENG@COMCAST.NET

Title: ‘
Fiberglass modular cooling tower — TTXL-i2 & TTXR-i2
12° legs
Puarpose:

Analyze and design the components of the fiberglass cooling tower.

References:

1. AISC, Steel Construction Manual, 8 edition

2. Structural Engineering Handbook, 22 edition
By Gaylord & Gaylord, 1973 McGraw-Hill

3. Aluminum Structures, 2™ edition
By J. Randolph Kissell & Robert Ferry

4. Risa3d - Rapid interactive structural analysis,
three dimensional, computer software

Specifications:
1. Tower Tech tests and material properties data
2. Creative Pultrusions, Inc. material properties data

Design Requirements:

The design loads shall be in accordance with the IBC (International Building Code).
Wind, seismic and gravity loadings are applied. The illustrated tower shell and
substructure is designed to withstand a wind pressure of 91.6 psf. (ASCE7-10 200 mph
wind, exposure C) and a seismic force factors: SDCE, Ss =3, S1 =2, soil class D.

Procedures:

Procedures are the methodologies indicated in the listed references, as specifically
presented within the calculations. To use the AISC equations and built-in sections within
risa3d, the fiberglass properties have been put in place of the steel; the printouts that have
“Steel” headings are calculated as fiberglass and should be interpreted as such. The
properties of the fill material are based on actual in-house tests. Safety factors are
calculated and compared to those for steel, aluminum, and wood.

Conclusions:
The analysis and design of the subject cooling tower and their appurtenances have been
completed satisfactorily.
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STANDARD BRACING UP TO 144 INCH SUBSTRUCTURE




J.R. KING ENGINEERING

LATERAL FORCES

Lateral Wind
200 mph, exposure "C" RISK Il OR IV
gz = .00256{200)*2x.9x.9=82.9

Fx=82.9x.85.1.3xAf=91.6Af

Seismic Forces
Largest spectral response accelerations
Ss = 300%g, 51 = 200%g Soilclass "D",Fa=1.0,Fv=15

Sms=1x3.0=30 Sds=2/3xSms=2.0

Sm1=15x2=30 Sd1=2/3x5m1=2.0

Importance Factor = 1.0

Seismic Design Category = E

Select R=3.0 Omega=2 (Cd=2.5 (table 15.4-1)

Elevated tanks, vessels, on symmetrically braced legs (sec 15.7.10)

ASCE/SE! 7-10 {Chapter 15)
Section 15.4 go to Section 12.8
Seismic base shear: V=Cs x W
Operational weight, W= 9,609 lbs
Cs = Sds/{R/1} = 2/3
V=Cs x W = 6,406 lbs



Chapter 16, FBC Building Structural Design

SECTION 1609 WIND LOADS

FIGURE 1609A ULTIMATE DESIGN WIND SPEEDS, V, FOR RISK CATEGORY II
BUILDINGS AND OTHER STRUCTURES
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Notes:

1. values are nominal design 3-second gust
wind speeds in wiles per hour (m/s} at 33
ft (16m) abave ground for Exposure C cat-
egory

2. Uinear interpolation between contours
is permitted

3. 1islands and coastal areas outside the
last contour shall use the last wind speed
contour of the coastal area

4. tMountainous terrain, gorges, ocean
promontories, and special wind regions
shall be exawined for unusuzl wind condi-
tions.

18¢

9. wind speeds correspond to approximately
a 3% probability of exceedance in 58 years
(Annual Exceedance Probability = ©,006588,
MRI = 1700 years). 190

4w D
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FIGURE 1609B ULTIMATE DESIGN WIND SPEEDS, V,; FOR RISK CATEGORY III
AND IV BUILDINGS AND OTHER STRUCTURES
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| Envelope Only Solution
| Y-direction Reaction Units are k and k-ft (Enveloped)

JR.King Engineering
Jerry King Tower Tech TTXL

SK- 1

Dec 10, 2016 at 8:14 AM

TTXL-i2 TTXR-i2.r3d




Company . J.R. King Engineering Dec 10, 2016
Designer . Jerry King 8:16 AM

I' I Rl A Job Number : Checked By:
Model Name : Tower Tech TTXL

Hot Rolled Steel Properties

. Ltabel ~~ Efksi] G lksi] Nu  Therm (\... Density[k/ft*3]  Yield[ksi] Ry _Fulksi] Rt
i fiberglass ' 2000 | 500 [ 12 [ 44 | A4 : 20 | 12 | 58 [ 1.1

_General Material Properties

I Label E [ksi] : G [ksi] : Nu Therm (MES5 F) Density[k/ft"3]

£ ) FIBERGLASSPL 2000 | 800 | A2 | ad. by

B RIGID | a5 ] | 0 =-. 0 : g
3! = GM3 : 25 6 12 ; 44 ; ML e

Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Ru... Afin2] lyy[ind] Izz[ind4] _J[in4]

L1 C-1 _iHSS12x12x8 Column | Single Angle | fiberglass | Typical 16 | 367 | 357 | 561
L2 | C2 | L8xBx14 | Column | Single Angle | fiberglass | Typical | 183 | 79.7 | 797 | 3.46
L3 | B-1 |HSS20x8x10 | Beam Tube fiberglass | Typical | 30.3 | 338 | 1440 | 916
4 | B-2 ' HSS20x8x10 | Beam | Tube fiberglass | Typical | 30.3 | 338 | 1440 | 916
5 | B-3 |HSS20x8x10 . Beam | Tube fiberglass | Typical | 30.3 | 338 1440 | 916
B B-4 | L4x4x8 | Beam | Single Angle | fiberglass | Typical | 3.75 | 552 | 562 I 322
7 | B5 | L4x4x8 Beam | Single Angle | fiberglass | Typical | 3.75 | 552 | 552 A .322
8| B-6 . W6x20 | Beam | Wide Flange | fiberglass | Typical = 587 | 133 | 414 | 24
9 | PIPE | PIPE 10.0 | Beam | Pipe fiberglass | Typical | 11.5 | 151 151 | 302
10 | BR-1  |HSS3.5x3.5x4! VBrace Tube | fiberglass | Typical | 291 | 504 | 504 | 835
11 |COLLECTOR | (C8x11.5 Beam | Channel | fiberglass | Typical | 3.37 | 1.31 325 | .13

General Section Sets

o _Label ~~ Shape Type . Material A [in2] lyy [in4] lzz[ind]  J[ind]
"1 | GEN1 | RE4X4 | Beam  FIBERGLASSPL] 16 | 21333 | 21.333 | 31573
2 ERIGID | _None | RIGID | 1et6 | 1et8 | 1et8 | 1e+6
1 3 | FILL | RE2X2 | Beam f GM3 ! 4 1.333 | 1.333 1.973
Load Combinations
__Description _ Sol..PDeltaSRSS BLC Fa.. BLC Factor BLC Fac..BLC Fa.. BLC Fa.BLCFa.......... BLCFact. BLCFact..
1 | IBC 16-8 |Yes| |  [oLl1] ? i [ [ [ 1 LT I T :
[ 2FiBcaegTYes [ DETIEE R AR T T o |
" 3 |IBC 16-12(a) ..|Yes| : DL 1 WLX| 6 ' | [ T ] | | l
| 4 [IBC16-12(a) . [Yes| ’ DLt WiZ| 8 ? | e R o o e |
' 5 IBC16-13(a) ...Yes| : DL 1 WLX | .45 LL .75 [ [ 1 | .
| 6 [IBC16-13(a) .Yes| | DL!1 | WLZ | 45 (L1751 B e o 0 1 o e [ |
7 [1BC 16-15 (a) |Yes| ' DL 6 WLX| 6 ' S 111 -
8 |IBC16-15(b) |Yes| E DL 6/ WLZ!| 6 T s o e A PR R R e e T R
g |IBC 16-12 (b) ..|Yes| ; DL |1 |sds*DL| 14 [sX'sF| 7 Isz*..[21] [ | ] ' ]
| 10 !IBC 16-12 (b) ..|Yes! 1 DL |1 Isds’DL] 14 [Sz’SF| 7 isxti21l | T R |,
11 |IBC 16-12 (b) ..|Yes| j |DL | 1 |Sds*DL| .14 |[SX*SF| 7 |sz*..|.21] l | |
12 [IBC 16-12 (b) ..|Yes| DL |1 |sds*DL| A4 fSZ'SE[ 7 Isxtpal 4 -} ] e T oy
13 IBC 16-14 (a) ..|Yes| ' 'DL | 1 |Sds*DL| 105 |SX*SF 525'sz*.158 LL .75/ | | ||| | | |
14 |IBC 16-14 (a) ..|Yes| | DL [ 1 [sds*OL| 105 [SZ*SF[525/sx*. 1158 LL 1750 | [ [ || S |
15 IBC 16-14 (a) ..Yes| | DL | 1 [Sds*DL| 105 |SX*SF|525/SZ*.-1.| LL .75 | | | ' |
16 _[IBC 16-14 (a) ..Yes] [ | DL |1 Sds*DL] 105 |SZ*SF [\525(8X* LA LL 476] | 7 1 || e e Bew|
17 | IBC 16-16 (a) Yes| DL [ .6 [Sds*DL] -.14 [sx*sF| 7 IsZ*.]121 [ ] 1] | |
18 |IBC 16-16 (b) Yes! { IDLT 6 [sds*DL] =14 [SZ'SE| 7 Isx*.121] sl S ! |
19 | IBC 16-16 (c) Yes| . DL | 6sds'DL| -14 [sx*sF| 7szz.t21] | | | 1111 e
20 |IBC 16-16 (d) |Yes] '; DL G IS DLl cidisSEsSE L nie b i Tk s |

RISA-3D Version 15.0.0 [G:\5152415\GoodFiles\RISA\TowerTech\TTXL-i2 TTXR-i2.r3d] Page 1



Miris

Company
Designer
Job Number
Model Name

- Tower Tech TTXL

: J.R. King Engineering
: Jerry King

Load Combinations (Continued)

Dec 10, 2016

8:16 AM

Checked By:

Description  Sol..PDeltaSRSS BLC Fa.. BLC Factor BLC Fac..BLC Fa... BLC Fa..BLCFa............. BLCFact.BLCFact...
21 [ sEsMic | T T [sx.]1lsz*sFl 1 [ | T T T 1 C TIITT 1T T 1
Basic Load Cases
BLC Description Category XGrawth GravityZ Gravity Joint Point _ Distribu.. A rea(Me.. $urfaoe
EE DEAD DL | -1 . | .
29 FILL s DL s | | i g e
3 | WATER g LL 2 . ' | 2 '
4 WIND-Z :. WLZ | ' i | | 132
5 ~ WIND-X | WLX ! g 85
[ 6 DEFLECTION | None | 5 Sl i |
Envelope Joint Reactions
Joint X [K] LC Y [k] LC  Z[k] LC MX[k-ft] LC MY [kff] LC MZ[kft] LC
7 N3 max,__.921 3 | 7.444 12 | 1.809 | 8 & 11 0 [1 0 111
2 min| -1124 | 19 |  -9.743 8 [-1138 ] 10 R R e P B S R
3 | N2 max,_.898 y 11.973 4 | 1822 | 4 R 0 1. 0 11
474 'min/ -1.146 | 11 | -5.214 20 1-1126 | 18 g2l 0 1 0 1|
5 | N1 max 921 | 3 11.973 4 11822 | 4 8 11 0 1 0 1 |
'8 | Imin| -1.124 | 17 | 5214 18] 51126 " 20 0 1 0 1 0 1]
7 ] N4 max 898 | 7 7.444 10 | 1809 | 8 | 0 1 0 |1 0 1]
L8 | 'min| -1.146 | 9 -9.743 R B IR - O R e g e
' 9 | Totals: max| 3627 | 7 9.085 |14 | 7255 | 8 | [ ! ||
[10 ] 'min| 4511 [ 11 1.784 {19 14501 | 10 | b E B

_Envelope AISC 14th(360-10): ASD Steel Code Checks

_Member __Shape  Code Check _ Loc]ft] LC

Shear.. Lcci .DirLC Pnclo...

Pnt/om... Mnyy/om [k-ft] Mnzz/om [k.. Cb Eqgn

1 | M135A HSS35x3.] 566 | 1.868 4 .008] 0 |v[0118.393[34.85| 3313 | 3.313 |1 [Hi-1a,
2 | M133 |HSS35x3.] 566 |1.868 | 4 | 0084257y 1118.393/3485| 3313 | 3313 (. Hi-1a
3 | M3 HSS12xi..| 434 | 8694 4 117 B8167 |4 85,839 191.617| 44.088 | 44.088 1.[H1-1b |

4 | M4 HSS121.| 434 [8694 | 4 1178816y 4/85839/191617| 44.088 | 44.088 [1.,H1-1b|
5 | M2 HSS12xi..| 384 | 8694 8 | 116 8.816|y[8/85.839/191.617) 44.088 | 44.088 1./H1-1b|
6 | M1 Hsst2d.| 384 [8694| 8 |.11688162/8/85.839/191617 44088 | 44.088 [1.,Hi-1b

7 | M30A HSS35x3. 354 | 1986 9 015/ 0 ly|4117.484/3485| 3.313 3313 [1.[Hi-1a

8 | M31A HSS353.| 354 [1986 | 11 [.0154423y|4117.484/3485| 3313 | 3313 [1./Hifa
9 | M132 HSS35x3.. 351 | 1.868 | 12 | .008 ¥.257|y|9/18.393(34.85 | 3.313 3.313 1./Hi-1a
|10 | M134A HSS35x3.] 351 | 1868 10 [.008| O |yl1118393/3485| 3313 | 3313 [1.|Hida
11 | M32 HSS3&a3.| 287 | 1986 3 ..015 4423y |4 17.484/34.85 3.313 3.313  1.Hi-1a
12 | M29 |Hss35x3.! 287 11986 3 | .015 0 |lyl411748413485 3.313 3313 [1.|Hi-a
13 [ M17 [ L4x4x8 | 261 | 0 | 8 [.014| 0 [z/3/4.515 4491 157 3113 [1.[H2-1
14| M18 [1dxax8| 240 [ 0 | '8 004 1950y (3145154491 2026 | 3113 1. H2-1
15 | M16 | L4x4x8 | 236 2939 8 097 3918(z 424429 4491 157 | 3266 |1 H2-1
16 | M15 [L4x4x8 | 199 2939 4 | .1203061y[424429/4491| 2026 | 3266 |1/H2-1
17 | M23 | W6Ex20 | .157 0 4 1011 3 z82591270.299] 4111 | 10.925 [2.H1-1b

Envelope Joint Displacements

o Joint  X[in] LC Y] _LC  Z[in] LC XRofation[rad] LC Y Rofatio.. LC ZRofatio.. LC
1 N318 max 1338 (11 .022 18 | 1.742 10| 8.319e-04 12 3.833e-04 | 7 [1.158e-04| 7 .\
R min| 1332 [7 [ -084 | 4 | -8638 [ 8| -8.93e04 |8 [-19156-05/11[6614e-05/11 |
3 N102 max, 134 17| .063 8 | 1743 110 2.693e-02 | 4 2.68e-05 17 [1.21e-04| 3 |
4 | imin| -1.334 [3 [ -043 [ 10 | -8497 |8 | -7.71e-04 [18[6.272e-04| 3 [-7.203e-05/17 |
5 N943A max| 1352 (17| 039 | 8 1.743 10| 7.433e-04 (10 /6.255e-03| 7 [1.661e-04 | 3 |

RISA-3D Version 15.0.

0  [G:\5152415\GoodFiles\RISA\TowerTech\TTXL-i2 TTXR-i2.r3d]
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Company : J.R. King Engineering Dec 10, 2016
. Designer . Jerry King 8:16 AM
I I I RI S Job Number ~ : Checked By:
Model Name : Tower Tech TTXL
Envelope Joint Displacements (Continued)
Joint X Jinl LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotatio... LC ZRotatio,.,J LC
Pl 'min| -1.581 [3 ] -034 | 14 [ 8491 [8 ] -196e03 8 |-2.878e-04 11 |-9.889e-05[ 17
. 7 | N1031 |max| 1.357 [17] .016 8 1.743 10| 7.401e-04 |10 /2968e-03| 7 |1.744e-04| 3
18 ] min| -1699 |3 | -028 | 14 | -8485 [ 8 | -1962e-03 | 8 |-1.345¢-04 11 |-1.079-04] 17
. 9 | N1025 |max| 1358 [11] -004 | 19 | 1743 10| 7.364e-04 [10] O 7 11.769e-04] 3
& 0F min| -1.724 |7 | -021 | 16 | -848 |8 | -1964e-03 [8 | 0 |[4 [-1108e-04/19
11 | N1024 |max| 1357 [11] .005 18 | 1.743 (18| 7.354e-04 |18 1.345¢-04[17 |1.744e-04] 7 |
2 'min| 1699 [ 7 | -036 4 | 8476 | 4 | -1.967e-03 |4 [-2968e-03] 3 [-1.079e-04 11
113 | N942 max| 1.352 11 .014 18 | 1.743 |18  7.346e-04 | 18 2.878e-04]17 1661e-04| 7
(447 Imin| =581 [ 7| -06 4 | -8473 [ 4| -1969e-03 |4 |-6255¢-03 3 -9.889%-05] 11
15 | N319 max 134 [11] .022 18 | 1.743 [18| 2.873e02 | 8 [6.272e04| 7 [1.21e-04] 7
116 1 min| -1.334 [ 7 | -084 4 | 8471 | 4| -7735e-04 [10|-2.68e-05[11 -7.203e-05/11
_Envelope Plate/Shell Principal Stresses
B __Plate Surf...  Sigma1 [ksi] LC Sigma2 [ksi] LC Tau Max[ksi] LC Anglefrad] LC  VonMises[ksi] LC
1 [ P207 |max| T | 499 3] 067 |7] 2208 8] 1828 [17] 4708 |8 |
R Imin] | -.543 4 4956 (a4} 019 [1] -265 [19] 034 |1
3 | max| B | 5.013 8 451 18| 2283 [4] 1755 [19] 4.804 4
B AR R e R T .034 [ 1
5 | P394 |max| T 262 110] 029 118 2208 |8 | 2245 |2 4,708 1 8 |
L Imin{ "] " "IB43" AT A855° 417 019 "I 6297 146 L R
[ 7 max| B 5.013 /8] 451 |8 | 2283 (4| 2245 |2 | 4804 4 |
EEENae -.036 12 =272 {10l w019 {9 -504 ' 143 034 R
| 9 | P208 max| T | 512 |7 | .066 7] 2194 (8 1765 [17 4,692 | 8 |
10 | min| | -.562 14| 4947 [ 4 017 11 -487 [19] .029 B
11 | max B | 5004 |8 | 499 8| 2254 |4 1709 (19| 4776 4
12 | iminl | -.067 L8| 564 . |3 o7 b1 | 980 AT .029 [ 1
13 | P395 max T 263 110! 029 [18] 2194 (8| 2261 |2 | 4,692 '8
[ 14 | {min | -.562 {4 [ 4047 14 G117 |1 | -587 " 15| .029 i
| 15 | max| B 5004 '8! 499 |8 | 2254 [4 | 2261 |2 4776 |4
116 | lmini | -.034 M2t gy Mol Totr A | SE8eT 13 .029 |1
17 . P197  max| T |  4.861 '8 | 521 8| 2172 |4 | 2245 |2 4,624 | 4 |
118 | lmini {  -049 ) T R TS e T R R LY
1 19 | Imax| B | 267 10| .017 [20| 2234 8 | 2245 [2 4718 8 |
120 | fminl’ " -.469 14| 4933 (4| 016 [11] -506 [15 .034 £
RISA-3D Version 15.0.0  [G:\5152415\GoodFiles\RISA\TowerTech\TTXL-i2 TTXR-i2.r3d] Page 3



Tower Tech, Inc.
May 16, 2006

Specifications for Wall Sections of Tower Tech, Inc. (“Buyer”)

x

1. Definition of “Products™: The terms “Products,” as used hereinafter, shall mean finished
“Perimeter Basin Wall,” finished “Center Basin,” finished “Mid Wall,” and finished “Top
Wall,” all manufactured by the pulirusion process.

2. Material Technical Properties: Products to, at a minimum, conform to the following
typical properties of pultruded materials:

Mechanical Properties ASTM Test Method Polyester
{Coupon Sample, t.n.0.)

Properties at 100% at 77°F (20% at or below 100°F, 80% at 100-126°F, 70% at 125-150°F)

Specific Gravity ASTM D792 1.75
Density, Ibfin cubed ASTM D782 0.07
Tensile Strength, LW, psi ASTM DB&38 33,000
Tensile Strength, CW, psi ASTM D638 7,500
Tensile Modulus of Elasticity, LW, ksi ASTM D635 3,000
Tensile Modulus of Elasticity, CW, ksi ASTM D638 1,000
Compressive Strength, LW, psi ASTM D695 33,000
Compressive Strength, CW, psi ASTM D685 17,000
Comp. Modulus of Elasticity, LW, ksi ASTM D695 3,000
Comp. Modulus of Elasticity, CW, ksi ASTM D625 1,000
Flexural Strength, LW, psi ASTM D780 33,000
Flexural Strength, CW, psi ASTM D790 10,000
Flexural Modulus, LW, ksi ASTM D790 2,000
Fiexural Modulus, CW, ksi ASTM D790 1,000
Modulus of Efasticity, ksi Perimeter Basin & Center Basin, Full Section 3.200
Modulus of Elasticity, ksi Mid Wall & Top Wall, Full Section 2,200
Shear Modulus, ksi Full Section 420
Shear Strength by Punch, PF, psi ASTM D732 6,000
Bearing Stress, LW, psi ASTM D953 30,000
Bearing Stress, CW, psi ASTM DO53 18,000
lzod impact, Notched, LW, ft-ib/in ASTM D256 ) 30
izod Impact, Notched, CW, fi-lb/in ASTM D256 5
Barcol Hardness ASTM D2583 45
Possion’s Ratio, LW, infin ASTM D3039 0.35
Possion’s Ratio, CW, infin ASTM D3039 0.1+E105
(LW = Lengthwise; CW = Crosswise; PF = Perpendicular to Laminate Face)
Thermal Properties ASTM Test Method Polyester
Coef. Of Linear Expansion in/in/F ASTM D696 ?
Thermal Conduciivity, BTUMr/sq ft/Ffin ASTM D C177 ?
Flammability ASTM Test Method Polyester
Flammability Clagsification LE94 g4v-0
Flammability Extinguishing ASTM D635 Self-exinguish.
NBS Smcke Chamber ASTM E662 B50
Flame Resistance (ignition/Burn), sec FTMS 406-2023 55/30
Other Properties ASTM Test Method Polyester
Water Absorption, % 24 hr. ASTM D570 : 0.5 Max

Customer Standard Color Specific Beige

NSF Potable Water Approved ——




Prsperﬁes

ASTM SERIES SEHSES $00/525 PLATE & SERIES 525 PLATE &
TEST BHITS/ S00/525 SERES 625 177 LT A" af -1 17 8- 1M .
HMETHED VALUE SHAPES SHAPES 3075mm  4.76-5.35mm  3.5-25.4mm  3.175mm 4.76-5.3%mm  9.5-25.4mm
Tensile Stress, LW D538 psi 36,6006 30,000 20,000 20,600 26,000 20,600 20,000 20,660
Nfmm? 207 207 138 IKE] 138 138 138 138
Tensile Stress, CW D638 psi 7.000 7,000 7.500 10,000 16,000 1.500 14,000 10,008
Wimm? 483 483 54.7 68.9 689 512 8.9 8.8
Tensile Modulus, LW D538 108 psd 25 26 1.8 1.8 14 1.8 1.8 1.8
toHimm? 172 X ] 124 124 2.4 124 12.4 124
Tensiie todulus, CW DE38 10% psi 0.8 ] 0.7 09 14 1.0 10 14
1031/ 552 552 4.83 821 965 6.39 B.2¢ 965
Somprassive Steess, LW 0G95 psi 30,000 .06 24,000 24,000 24,060 24,000 24,000 24,000
#imm? 207 207 165 185 165 165 165 155
Compressive Stress, GW Dg85 psi 15.000 16,000 15,500 16.500 20006 165,598 17,500 17,500
Némms 103 110 67 114 138 114 123 121
Gompressive Modulus, LW 0685 10 psi 2.5 256 14 18 138 1.8 18 18
: 1ENImm? 17.2 17.9 124 124 124 124 124 124
Compressive Moduius CW 695 10° psi 0.8 0.8 o7 (i3] 14 1.0 13 1.4
: 10°NInm® 6.89 6.68 6.8 6.89 5.88 5.89 659 6.69
Fexural Steess, LW D7e0 psi 30,600 30,000 35,000 35,000 30,800 35,000 35,080 30000
vt 207 207 241 241 207 241 241 27 .
Fexyrat Stress, GW D792 psi 16008 10,000 13,060 15,000 18,000 13,000 15,000 18,000
Nimmt 66.9 68.9 2956 103 124 89.6 103 124
Flexuss} Modulys, LW D799 185 psi 1.6 1.6 1.4 2 2 18 2 2
103 Fmm? 1.6 1.0 124 3.0 138 124 138 13.8
Flexural bhadeius, CW D790 10¢ psi 0.8 0.8 0.8 13 1.4 i34 1.1 1.4
HRimm? 552 5.52 &1 7.50 9.65 6.38 7.58 965
Mgdulus of Elasticiy @ full section 10¢ pst 28 28
6 N/mm? 17.9 1.3
Medulus of Elasticity: W & 1 shapes » 4" full section 10F psi 25 25
W & 1 shapes > 102mm 10%mm? 17.2 7.2
Parallsl Compressiva Shear Stress, L @@ D2846 psi 3.000 3,600
R 07 67
Sheas Modulus, LW DO — 10° psi 0.425 0.425
1N/ 2.93 2.93
Short Bearm Shear, LW @@ 02344 ost 4,500 4,500
Nme 4.0 310
Bearing Siress, LW DES3 psi 30,600 30,000 32,000 32,000 32000 32,000 32,600 32,000
Nfmre? 207 207 2206 22 224 221 221 221
Poisson's Ratio, W @ 03039 infin .23 0.33 6.3 0.31 0.3l 932 032 232
: mmimm a8 330 e 310 316 32 326 a0
Motched frod fmpact, LY n256 tt-isfin % 2 15 10 19 15 0 10
Jimm 13 133 807 533 533 801 533 533
Notched izod fmpact, W D256 fi-fbsfin 4 4 5 5 5 5 5 5
Jimm 214 214 257 267 267 267 257 287
Barcol-Hardness D2583 —_ 5D 45 & 44 40 40 40 44 40
24 hr Water Absorption & Dsve % Max 0.6 0.6 06 06 0.6 0.6 05 0.6
Density 0782 Is#n? 482-670 052078 050-068  OBC-06E.  .080-068 060-058  .060-068  060-068
10gam? 1720484 1.72-1.84 155488 165188  1.66-1.88 166188 165188  1.65-1.88
Goefficient of Thermal Expansion, LW & 0696 10 infinfF 44 44 44 44 44 44 44 44
10% mmimmyG 8.0 8.0 8.0 8.0 0.0 8.0 8.0 8.0
Thermal Gonductivity @ curr BFU-njtt2HepF 4 4
w{m*K) .58 b8

Al values are raipimum altimate properties from cotipon tests excepl as noled.

@ This vaiue is determined from full section simple beam bending of EXTREN® strestural shapes.

& The shear stress test rasults will change radically if the aotched origntation is altersd. The value in this chast represents the

1est configuration where the notches are machined pasaliel to the reinforcing mat. For notches machined perpendicular to the

ceinforeing mat, this value would B2 two to thres times farger.

@ The Shear Modulus valuz has been determined from tests with full sections of EXTREN® structyral shapes. (See Strongwell's
Strongwell Design Manyal tor further information.)

@ Value would be 50 i tive surfacing veil were not thers,
@& Plate compressive stress/modutus measured edgewise and flexural stress/maduius measured flatwise.

@ Vaiues apply 10 Series 525 ang 625.

@ Measured as a percentage maximum by weight.
@ Span te depth ratio of 3:1; EXTREN® angles will ave a minimum valug of 4000 psi and the {/W shapes are tested in the wab.
@ Typicat values because these are shape and compasite dependent tests.

LW — tengthwise PE
LW — Crosswise NT

—  Pearpendicizlar to laminale face

- Mot Tested



