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1 State Certifications

Alabama 34664 | Oklahoma 27838
Arizona 63922 | Oregon 93346PE
Arkansas 18157 | Pennsylvania PE082756
California 84471 | Rhode Island 12533
Colorado PE.0049211 | South Carolina 33939
Connecticut PEN.0032950 | South Dakota 13915
Florida 77515 | Tennessee 00117639
Georgia PE039214 | Texas PE 117821
Idaho P-17222 | Utah 9163877-2202
Indiana PE11400345 | Virginia 402054114
Iowa 22527 | Washington 51729
Kansas PE26251 | Washington, DC PE907658
Kentucky 33339 | West Virginia 23467
Louisiana 39025 | Wisconsin 43059-6
Maryland 45817 | Wyoming 16000
Massachusetts 51462

Michigan 6201063081

Minnesota 51612

Mississippi 26806

Missouri PE2014023010

Montana 60121

Nebraska E-15134

Nevada 023009

New Hampshire 15604

New Jersey 24GE05291300

New Mexico 24093

New York 094109

North Carolina 041703

North Dakota PE-9715

Ohio 79131
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Revision Description

1 Removed lag screw calcs, added backplate method. Added post
strength test data analysis, added Intertek/ATI test report (full) plus
CCRR to appendices. Removed tables and replaced with appendix

references.
Contents
1 State CertifiCAtiONS .......uiiiei e e e e e e e 2
FZ B T Yox o] (o) o [ 8
T B 1= T o[ od (=] - S URRRPPPPIN 10
3.1 Building codes/standards/project specifications..............cccceeeeveeeeeeeeeenn. 10
G2 B 1= 1] T | T (o 7= To £ 10
321 LIVEI0AAS ..o 10
322 WINA ..o 10
3.3 DEflECHONS .o 10
3.4 MaterialsS USEd.....cccooiiiiiiiie e 11
3.5 Material TESHNG ....ccoeeeeeeeeeee e 11
4 POSt ChECKS ... 12
4.1  Aluminum 2-1/2" x 2-1/2” Welded 6063-T6...........ccoeeeeeeeieiiiieieeeeeeeee, 12
5 Top rail, brackets, and fasteners checks ..........ccccuviiiiiiiiciici e, 14
6  ANChOrage ChECKS.......oo i e 15
6.1 CONCIBLE ... et e e e e e e e e e 15
6.1.1 3000 PSI CONCIEIE ..o 16
6.1.2 5000 PSI CONCIELR ... .civtiiieeeeeie e et e e e e e eaaaas 22
8.2  WWOOM ..o 28
A [0 Ao = Tod 29
8 Appendix A — Code Compliance Research Report CCRR-0202................... 30
9 Appendix B — Test Report (Intertek/ATI) D7953.01-119-19-R0 for Trex
REVEAL ... . 37
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2 Description

This calculation covers the Trex Commercial Products Signature Balcony Railing
system. The railing is constructed of aluminum posts, top & bottom rails, and
pickets. It can be mounted to concrete or wood. Railing height is 42” with
maximum center to center post spacing of 50.5”.

ATTACH PAMEL TO POST
WITH BRACKETS AMD
SELF DRILLING SCREWS

POST ASSEMBLY

TYPICAL 4" PANEL
(TRIM TO SIZE IM FIELD)

CONMECTION SEE TABLE

VARIES

Author: JJJ
Page: 8 of 77
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~IRC POST CaAP

TREX 3/4" X 3/4"
EXTRUDED 8063-T6
ALUM PICKET

(26 LB/FT)

~TREX
2-1/2" X 2-1/2" X 1/8"

6063-T6 ALUM
TUBE (1.4 LB/FT)

3'-(4 /2

IRC POST SKIRT

SHR UPPER

BRACKET COVER
SHR UPFER

BRACKET COVER
LOWER RAIL EXTRUSION

UPPER RAIL
COVER EXTRUSION

LOWER RAIL

UPPER RAIL EXTRUSION COVER EXTRUSION

5HR UPPER BRACKET SHR LOWER BRACKET

Author: JJJ
Page: 9 of 77
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3 Design criteria

3.1 Building codes/standards/project specifications

1) IBC 2015

2) ACI 318-14

3) CCRR-0202 — code compliance report for Trex Signature and Reveal
railing which use same components (with exception of infill) as Trex
Commercial Products Signature Balcony Rail

4) Intertek/ATI report number C7953.01-119-19, revision 0 dated 7/28/2014

3.2 Design loads
3.2.1 Liveloads

Design Criteria Requirement

50 plf per 1607.8.1 distributed

load in any direction applied to

Guard/handrail live top rail, OR 200 Ibf applied at

loads any point at the top of the rail

per 1607.8.1.1, OR 50 Ibf over
1 sf area per 1607.8.1.2

3.2.2 Wind
Rail style is considered open. Live load controls.

3.3 Deflections

Aluminum, steel, stainless steel: L/60
per minimum requirements of IBC table
1604.3 where L = 2*Length for
cantilevers

Deflection

Author: JJJ
Page: 10 of 77
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3.4 Materials Used

Component | Material Yield Ultimate
Top rail 6105-T5 35 ksi 38 ksi
Bottom rail 6063-T6 25 ksi 30 ksi
Rail mounting | Zamak 3 cast 32 ksi 41 ksi
brackets zinc

Posts 6063-T6 25 ksi (8 ksi) | 30 ksi (17 ksi)
Baseplates 6061-T6 35 ksi 38 ksi
Pickets 6063-T52 25 ksi 30 ksi

*Welded properties in parentheses

3.5 Material Testing
Per IBC 2015 1709.3.1, a safety factor of 2.5 is used when performing material

testing.

Author: JJJ
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4 Post checks

4.1 Aluminum 2-1/2” x 2-1/2” Welded 6063-T6

This covers the post used by Trex in their Signature (IRC) residential railing. This
post has a 4’x4” baseplate welded (1/4” fillet by robotic welder) to it. The
post/baseplate assembly is tested as a single unit.

2.5"x2.5"x1/8" square tube

/ Va"xXVa" Welded
% /_<\ all 4 sides full length to
T " plate

DETAIL A
SCALE06: 1

All material for post is 6063-T6 with ER5356 wire for welding

Author: JJJ
Page: 12 of 77
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Data was taken from 6 months of the Trex assembly line daily tests, which
consists of ultimate loads on samples taken from the production line.

Summary for MaxLoad

I = |

510 570

600 630 660 690

KRR R

959% Confidence Intervals

Mean I

Median I

565 566 567

568 569 570

Anderson-Darling Normality Test

A-Squared 2.84
P-Value < 0.005
Mean 568.36
StDev 27.43
Variance 752.40
Skew ness 0.67103
Kurtosis 1.63887
N 1121
Minimum 502.00
1st Quartile  548.00
Median 566.00
3rd Quartile  586.00
Maximum 692.00

95% Confidence Interval for Mean

566.75

95% Confidence Interval for Median

565.00

95% Confidence Interval for StDev

26.34

569.96

569.00

28.62

Use 95% C.I. for median:

5651b /2.5 FS =226 Ib maximum applied load > 200 Ib code specified OK
226 Ib / 50 Ib/ft = 4.52" = 54” maximum post spacing > 50.5” maximum used OK

Deflection:

Limit = 2*L/60 = 2*42.5”"/60

=1.42"

PL3 (0.226 k)(42.5")3 ..
A=—= _ — = 0.51" < 1.42” limit OK
3EI 3(10100 ksi)(1.12 in*%) —
Table 23
SQUARE TUBES
Designation d t Weight A lely 828y rory J Z,2, bf
in. in. bt in: ine in in. in! ins -
RT25x25x0.123 235 0.123 14 119 1.12 0.396 0971 1.67 1.06 18

Author: JJJ
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5 Top rail, brackets, and fasteners checks

The top rail was tested by Trex to meet IBC and IRC specifications with a 200 |b
load applied at midspan of an 8 span, and a 50 Ib/ft load (400 Ibs total) applied
uniformly along the rail. These loads were applied independently, in separate
tests.

Results are reported from Architectural Testing report number D7953.01-119-19
revision 0 dated 7/28/2014. The test report is for the Trex Reveal system, which
utilizes the same components as does the Trex Commercial Products Signature
Balcony Rail system. The tests for the posts are not applicable since the alloy
used in testing is a higher strength alloy than is used in production. The alloy
used for the top rail in testing (6005-T5) is also different than that used in
production (6105-T5) but is the same strength.

See Appendix B for all test results related to top rail, brackets, and fasteners. The
test was performed on the Trex Reveal system, which has the same top rall,
brackets, and fasteners as the Trex Signature system.

Brackets were tested with 200 Ibs * 2.5 FS = 500 Ibs direct shear (each).

Top rail was tested with 200 Ibs concentrated * 2.5 FS = 500 Ibs applied at
midspan to induce the maximum bending moment.

Top rail was tested with 400 Ibs uniform * 2.5 FS = 1000 Ibs.

These tests were conservative; for 8’ rail spans. All tests passed, meeting IBC
1709.3.1.

Author: JJJ
Page: 14 of 77
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7008 Northland Drive

Suite 150

Minneapolis, MN 55428

6 Anchorage checks

Slight overages (0-5%) in the calculations are OK as concrete strength is
conservative by definition; increases over time. Hilti Profis does not allow Hole
Condition 2 to be selected in the software, but it is allowed during installation by
cleaning the concrete dust out of the anchor holes. This is reflected in Profis by
setting embedment depth manually to 1.25” less than the desired slab thickness
per ESR-3187.

6.1 Concrete
LRFD Loads:
V=1.6 * 0.05 k/ft * 50.5"/12 = 0.34 k

M=0.34 k *42.5” = 14.3 k-in
41 3/8" HIT-Z FAS O NN 8 Bl
WITH HIT-HY i i BASERLATE
200 EROKY el
2B
\ i FIMISHED
1 F FLOOR
‘gz i - i e
ks
=
Concrete Flat Past | Stair Post
Strength tS dE Embedment Spacing | Spacing
psi in in in in in
3000 5-1/2 3-3/4 48 42
5000 4 5 2-3/4 48 42
Author: JJJ
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6.1.1 3000 psi concrete

www.hilti.us

=T

Profis Anchor 2.8.0

Company:
Specifier:
Address:
Phane | Fax:
[E-Mail:

Page: 1
Project:

Sub-Project | Pos. No.:

Diate: 382019

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Ease material:

Installation:

Reinforcement;

HIT-HY 200 + HIT-Z-R 3/8
P ace = 3,750 10, (Mot = = i1}
Ad
ESR-3187
3M1/2018 | 3112020
Design method ACI 318-14 / Chem
&, = 0.000 in. (na stand-off); t = 0.500 in.
Iy %1, % t=4.000in, x 4,000 in. x 0.500 in.; {(Recommended plate thickness: not calculated
ne profile
cracked concrete, 3000, f' = 3,000 psi; h = 8,000 in., Temp. shoriflong: 3232 °F
drilled hole, diti Dry
tension: condition B, shear; ition B; no

pp splitting reinforcement presant
edge reinforcement: none or < No. 4 bar

¥ - The anchor calculation is based on a rigid baseplate assumption

Geometry [in.] & Loading [Ib, in.lb]

Input data and results must be chacked for agreamant with !e axisting conditions and for plausbility
PROFIS Anchor [ ¢ ) 2003-2009 Hilli AG, FL-8494 Schaan  Hilli is a registered Trademark of Hiti AG, Schaan

Author: JJJ
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www_hilti_us Profis Anchor 2.8.0
Company: Page: 2
Spacifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax;: | Date; 38209
E-Mail:
2 Load case/Resulting anchor forces ¥
Load casa: Design loads O 3 O
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force . Shear force y
1 1] 85 -85 [
2 2,202 85 -85 0 Comprassian Mension
3 a a5 -85 a
4 2202 85 -85 i}
miax, concrete compressive strain: 0.45 [%]
max. concrefe compressive stress: 1.941 [psi]
resulling tension force in (x/y}=(1.625/0.000): 4,404 [Ib] O : O
resulling compression force in (x/y)=(-1,622/0.000): 4,404 [Ib]

Anchor forces are calculated based on the assumption of a rigid baseplate.

3 Tension load

Load N, [Ib] Capacity ¢ N, [Ib]  Utilization Pu= N4 N, Status
Steal Strength™ 2202 4,749 47 OK
Pullout Strength® 2,202 5,169 43 Ok
Sustained Tension Load Bond Strength® NIA [T A NiA
Concrete Breakout Strength®* 4,404 4,337 102 naot recommended

*anchar having the highest loading

3.1 Steel Strength

*anchor group (anchors in tension)

M., =ESR value refer to ICC-ES ESR-3187
§ N zN, AC| 318-14 Table 17.3.1.1
Variables
Age [in?] Fina [psi]
0.08 94,200
Calculations
Ny [Ib]
7.306
Results
Mg [Ib] D siea M [1b] N,z [Ib]
7,306 0.650 4,749 2,202
3.2 Pullout Strength
Mo =Ny, refer to ICC-ES ESR-3187
i Non 2 My, ACI 318-14 Table 17.3.1.1
Variables
s N, [Ib]
1.000 7,852
Calculations
Results
N [1b] 4 corcrata b Mg, [16] Ny [IB]
7,852 0.650 5,169 2,202

Inpart data G resilts must be chacked for agreamant with e existing condbons and for plausbiit®
FROFIS Anchar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registersd Trademark of Hiti AG, Schaan

Author: JJJ
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www_hilti_us Profis Anchor 2.8.0
gomp;’?nyr gagje: 3
pacifier: roject:
Address: Sub-Project | Pos. No.:
Phone | Fax: | Date; 38209
E-Mail:

3.3 Concrete Breakout Strength

By,
Mg = (ﬁ)w et W st W e W e Mo ACI 318-14 Eq. {17.4.2.10)
4 Nogg 2 N ACI 318-14 Table 17.3.1.1
Ay sea ACH318-14, Section 17.4.2.1, Flg. R 17.4.2.1(b)
Py =8RG ACI 318-14 Eq. (17.4.2.1g)
1
Voo = (1 +2e',‘)£‘l.0 ACI 318-14 Eq. (17.4.2.4)
3h,
Wean =07+03 (f?{") 1.0 ACI 318-14 Eq. (17.4.2.50)
Hlar
Wepn = ACI 318-14 Eq. (17.4.2.7b)
M ACI 318-14 Eq. (17.4.2.2a)
Variables
b [in-] 8o [in] .z [in] Camin [IN.] Yol
3.750 0.000 0.000 3875 1.000
Gy [in] ke ha i [psi]
7.250 17 1.000 3,000
Caleulations
Ay [in?] Ages [in.7] W eei W e M W e W epM N, [lb]
137,75 126.56 1.000 1.000 0,907 1.000 6,762
Results
Mg [10] 4 corcrate b Moy [16] Nys [1D]
6,673 0.650 4,337 4,404

Inpalt data G resilts must be chacked for agreamant with fe existing condtions and for plausbiit®
PROFIS Aachar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registerad Trademark of Hili AG, Schasn

Author: JJJ
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www_hilti_us Profis Anchor 2.8.0

Company: Page: 4

Spacifier: Project:

Address: Sub-Project | Pos. No.:

Phaone | Fax: | Date; 3B2me

E-Mail:

4 Shear load

Load V., [Ib] Capacity $ V. [Ib] _ Utilization B, = V..l V, Status

Steel Strength® a5 2,630 4 OK
Steel failure {with lever arm)* NFA i i NiA
Pryout Strength (Concrete Breakout 340 12 537 3 Ok
Strength controls)*

Concrete edge failure in direction ™ NIA NiA M M

* anchor having the highest loading  **ancher group {relevant anchors)

4.1 Steel Strength

Vi = (0B Ay fu) refer to ICC-ES ESR-3187
§ Vaea 2V ACI 318-14 Table 17.3.1.1
Variables
Ay linF] Fusa [psi] 006 Asey fura) [1b]
0,08 44,200 4,384
Caleulations
Ve [IB]
4,384
Results
Waa [IB] § sten h Ve [Ib] ]
4,384 0.600 2,630 B5

4.2 Pryout Strength (Concrete Breakout Strength controls)

Ay
Vi = ke [(m)‘w Wt W e W N,,} AGI 318-14 Eq. (17.5.3.1b)
§ Vi = Vi ACI 318-14 Table 17.3.1.1
Ayc  see ACI318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b}
Aua = BhE ACI 318-14 Eq. (17.4.2.1c)
1
Veen = (1 . 2aN) <10 ACI318-14 Eq. (17.4.2.4)
EL
Wean =07+0.3 (o ) <1.0 ACI 318-14 Eq. (17.4.2.5b)
<l
W e =MA><(%.%)5 1.0 ACI 318-14 Eq. {17.4.2.78)
e Cao
Mo =keh, Vi hiP AC| 318-14 Eq. (17.4.2.2a)
Variables
ke ey [in.] Boip [iN] Eezm [N Camn [iN.]
2 3.750 0.000 0.000 3875
W en e (0] Ke Ry . [psi]
1.000 7250 17 1.000 3,000
Calculations
Ay [I07] Puies [in7] W et W oacz M W o W oopn Ny, [Ib]
184 88 126.56 1.000 1.000 0.807 1.000 6,762
Results
Wy [10] b corerete b Wiy ] Vi 1]
17,910 0.700 12,537 340

Inpalt data G resilts must be chacked for agreamant with e axising condbons and for plausbiit®
FROFIS Anchar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registerad Trademark of Hili AG, Schaan
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5 Combined tension and shear loads

Bu i ;_ Utilization [y, (%] Status
1.015 0.032 1.000 B8 OK

Py = (P ¥ P [ 1.2 <=1

6 Warnings

= The anchor design methods in PROFIS Ancher require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TRO29, etc.).
This means load re-distribution on the anchors due 1o elastic deformations of the anchor plate are not consldered - the ancher plate is
assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchaor calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid base plate assumption is valid is not carfed out by PROFIS Anchor. Input data and results must ba checked for agreement with the
existing conditions and for plausibility!

Conditicn A applies when supplementary reinforcement is used. The @ factor iz increased for non-steel Design Strengths except Pullout
Strength and Pryout strength. Condition B applies when supplementary reinforcament Is not used and for Pullout Strength and Pryout
Strength. Refer to your local standard,

Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions

Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 218 or the relevant
standard!

Installation of Hilti adhesive ancher systems shall be performed by personnel frained to install Hilti adhesive anchors, Reference ACI 318-14,
Section 17.8.1.

Fastening does not meet the design criteria!

Inpalt data ane resilts must be chacked for agreamant with e existing condbons and for plausbiit?
FROFIS Aachar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registened Trademark of Hiti AG, Schaan
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7 Installation data

Anchar plate, steel: - Ancher type and diameter: HIT-HY 200 + HIT-Z-R 3/8
Profile: no profile Installation torgue: 177.015 inlb

Hole di in the fixture {p tting) : dy = 0.438 in. Hole diameter in the base material: 0,438 in.

Hole diameter in the fixture ({through fastening) : d, = 0.500 in. Hole depth in the base material: 4.750 in.

Plate thickness (input): 0.500 in. Mindrmurn thickness of the base matedal: 6.000 in,

Recommended plate thickness: not calculated
Drilling method: Hammer drilled
Cleaning: Mo cleaning of the drilled hole is requirad

7.1 Recommended accessories

Drrilling Cleaning Setting
- Suitable Rotary Hamimer + Mo accessory required » Dispenser including cassette and mixer
= Propety sized drill bit » Targue wrench
A
2.000 2.000
2
=
E=1
3
o
f=1
A .
P x
(=1
=]
(=]
o
1 F|
w0
,/ =
=]
0.375 3.250 0.375
Coordinates Anchor in.
Ancher  x y Cu Cox Sy Coy
1 -1.625 1625 - T.a25 - -
2 1.825 -1.625 - 3875 - -
3 -1.625 1625 - 7125 - -
4 1.625 1.625 - 3ETS - -

Inpalt data s resilts must be chacked for agreamant with e exising condbons and for plausbiit®
FROFIS Anchar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registersd Trademark of Hili AG, Schaan
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6.1.2 5000 psi concrete

www.hilti.us

=T

Profis Anchor 2.8.0

Company:
Specifier:
Address:
Phane | Fax:
[E-Mail:

Page: 1
Project:

Sub-Project | Pos. Mo.:

Diate: 382019

Specifier's comments:

1 Input data

Ancher type and diameter:

Effective embedment depth:
Materal:

Evaluation Service Report:
Issued | Valid:

Froof:

Stand-off installation:
Anchor plate:

Profile:

Ease material:

Installation:

Reinforcement;

HIT-HY 200 + HIT-Z-R 3/8

et ace = 2.750 In. (Rt = = 0.}

Ad

ESR-3187

3112018 | 3M1/2020

Design method ACI 318-14 / Chem

&, = 0.000 in. (no stand-off); 1 = 0.500 In.
I, % t=4.000 in, x 4,000 in. x 0.500 in.; (R plate thi not
ne profile

cracked concrete, 5000, f.' = 5,000 psi; h = 8.000 in,, Temp. shorflong: 32/32 °F
hammer drilled hole, Installation condition: Dry

tension: condition B, shear; ition B; na
edge reinforcement: none or < No. 4 bar

pp splitting reinforcement present

" - The anchor calculation is based on a rigid baseplate assumption

Geometry [in.] & Leading [lb, in.lb]

Input data and results must be chacked for agreamant with the axisting condilions and for placsibility®
PROFIS Anchor [ ¢ ) 2003-2009 Hilli AG. FL-8484 Schaan  Hilli is a registersd Trademnark of Hili AG, Schaan

Author: JJJ
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www_hilti_us Profis Anchor 2.8.0
Company: Page: 2
Spacifier: Project:
Address: Sub-Project | Pos. No.:
Phone | Fax;: | Date; 38209
E-Mail:
2 Load case/Resulting anchor forces ¥
Load casa: Design loads O 3 O
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force . Shear force y
1 1] 85 -85 [
2 2,202 85 -85 0 Comprassian Mension
3 a a5 -85 a
4 2202 85 -85 i}
miax, concrete compressive strain: 0.45 [%]
max. concrefe compressive stress: 1.941 [psi]
resulling tension force in (x/y}=(1.625/0.000): 4,404 [Ib] O : O
resulling compression force in (x/y)=(-1,622/0.000): 4,404 [Ib]

Anchor forces are calculated based on the assumption of a rigid baseplate.

3 Tension load

Load N, [Ib] Capacity ¢ N, [Ib]  Utilization Pu= N4 N, Status
Steel Strength™ 2,202 4,749 47 Ok
Pullout Strength® 2,202 5,169 43 QK
Sustained Tension Load Bond Strength® NIA [T A NiA
Concrete Breakout Strength** 4,404 4,269 104 notf recommended

*anchar having the highest loading

3.1 Steel Strength

*anchor group (anchors in tension)

M., =ESR value refer to ICC-ES ESR-3187
§ N zN, AC| 318-14 Table 17.3.1.1
Variables
Age [in?] Fina [psi]
0.08 94,200
Calculations
Ny [Ib]
7.306
Results
Mg [Ib] D siea M [1b] N,z [Ib]
7,306 0.650 4,749 2,202
3.2 Pullout Strength
Mo =Ny, refer to ICC-ES ESR-3187
i Non 2 My, ACI 318-14 Table 17.3.1.1
Variables
s N, [Ib]
1.000 7,852
Calculations
Results
N [1b] 4 corcrata b Mg, [16] Ny [IB]
7,852 0.650 5,169 2,202

Inpart data G resilts must be chacked for agreamant with e existing condbons and for plausbiit®
FROFIS Anchar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registersd Trademark of Hiti AG, Schaan

Author: JJJ
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3.3 Concrete Breakout Strength

By,
Mg = (ﬁ)w et W st W e W e Mo ACI 318-14 Eq. {17.4.2.10)
4 Nogg 2 N ACI 318-14 Table 17.3.1.1
Ay sea ACH318-14, Section 17.4.2.1, Flg. R 17.4.2.1(b)
Py =8RG ACI 318-14 Eq. (17.4.2.1g)
1
Voo = (1 +2e',‘)£‘l.0 ACI 318-14 Eq. (17.4.2.4)
Thy
Wean =07+03 (‘3—'") 1.0 ACI 318-14 Eq. (17.4.2.50)
: 1.5h
Wepn = ACI 318-14 Eq. (17.4.2.7b)
M ACI 318-14 Eq. (17.4.2.2a)
Variables
b [in-] 8o [in] .z [in] Camin [IN.] Yol
2750 0.000 0.000 3375 1.000
Gy [in] ke ha i [psi]
4,125 17 1.000 5,000
Caleulations
Ay [in?] Ages [in.7] W eei W e M W e W epM N, [lb]
86,25 6806 1.000 1.000 0945 1.000 5,482
Results
Mg [10] 4 corcrate b Moy [16] Nys [1D]
6,568 0.650 4,269 4,404

Inpalt data G resilts must be chacked for agreamant with fe existing condtions and for plausbiit®
PROFIS Aachar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registerad Trademark of Hili AG, Schasn
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Company: Page: 4
Spacifier: Project:
Address: Sub-Project | Pos. No.:
Phaone | Fax: | Date; 3B2me
E-Mail:
4 Shear load
Load V., [Ib] Capacity $ V. [Ib] _ Utilization B, = V..l V, Status
Steel Strength® a5 2,630 4 OK
Steel failure {with lever arm)* NFA i i NiA
Pryout Strength (Concrete Breakout 340 13180 3 Ok
Strength controls)*
Concrete edge failure in direction ™ NIA NiA M M
* anchor having the highest loading  **ancher group {relevant anchors)
4.1 Steel Strength
Vi = {06 Any ) refer o |CC-ES ESR-3187
§ Vi 2 Vo ACI 318-14 Table 17.3.1.1
Variables
Ay linF] Fusa [psi] 006 Asey fura) [1b]
0,08 44,200 4,384
Caleulations
Ve [I0]
4,384
Results
Waa [ID] $ sien § Waa [ib] Via [Ib]
4,384 0.600 2,630 B5
4.2 Pryout Strength (Concrete Breakout Strength controls)
Vi = ke [(%)ww Wt W e W N,,} AGI 318-14 Eq. (17.5.3.1b)
f Vg2 Vi ACI318-14 Table 17.3.1.1
Ay, see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Py =8 hE ACI318-14 Eq. (17.4.2.1¢)
1
Ve = (1 . 2aN) 1.0 ACI 318-14 Eq. {17.4.2.4)
3Ry
W oan =07 +0.3 [L2mn ) <1.0 ACI 318-14 Eq. (17.4.2.5b)
1.5h.
W e =Mm(ﬂ.%)s 1.0 ACI 318-14 Eq. {17.4.2.78)
! e
My =keh, Vi h)® AC|318-14 Eq. (17.4.2.2a)
Variables
ke het [in.] Bz [in] e [iN] o [IN]
¥ 2.750 0.000 0.000 3.375
W e G [in] Ke b £ [psi]
1.000 4.125 17 1.000 5,000
Calculations
Ay [I07] Puies [in7] W et W oacz M W o W oopn Ny, [Ib]
123683 G506 1.000 1.000 0.945 1.000 5,482
Results
Vg [10] $ cormrete b Mige (1] Wisa (18]
12,828 0.700 13,180 340

Inpalt data G resilts must be chacked for agreamant with e axising condbons and for plausbiit®
FROFIS Anchar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registerad Trademark of Hili AG, Schaan

Author: JJJ
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5 Combined tension and shear loads

Bn i 4 Utilizatian fiy., [%)] Slatus
1.032 0.032 1.000 89 OK

Py = (P ¥ P [ 1.2 <=1

6 Warnings

= The anchor design methods in PROFIS Ancher require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TRO29, etc.).
This means load re-distribution on the anchors due 1o elastic deformations of the anchor plate are not consldered - the ancher plate is
assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchaor calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid base plate assumption is valid is not carfed out by PROFIS Anchor. Input data and results must ba checked for agreement with the
existing conditions and for plausibility!

Conditicn A applies when supplementary reinforcement is used. The @ factor iz increased for non-steel Design Strengths except Pullout
Strength and Pryout strength. Condition B applies when supplementary reinforcament Is not used and for Pullout Strength and Pryout
Strength. Refer to your local standard,

Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions

Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 218 or the relevant
standard!

Installation of Hilti adhesive ancher systems shall be performed by personnel frained to install Hilti adhesive anchors, Reference ACI 318-14,
Section 17.8.1.

Fastening does not meet the design criteria!

Inpalt data ane resilts must be chacked for agreamant with e existing condbons and for plausbiit?
FROFIS Aachar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registened Trademark of Hiti AG, Schaan
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7 Installation data

Anchar plate, steel: - Ancher type and diameter: HIT-HY 200 + HIT-Z-R 3/8
Profile: no profile Installation torgue: 177.015 inlb

Hole di in the fixture {p tting) : dy = 0.438 in. Hole diameter in the base material: 0,438 in.

Hole diameter in the fixture ({through fastening) : d, = 0.500 in. Hole depth in the base material: 3.750 in.

Plate thickness (input): 0.500 in. Mindrmurn thickness of the base materdal: 5000 in,

Recommended plate thickness: not calculated
Drilling method: Hammer drilled
Cleaning: Mo cleaning of the drilled hole is requirad

7.1 Recommended accessories

Drrilling Cleaning Setting
- Suitable Rotary Hamimer + Mo accessory required » Dispenser including cassette and mixer
= Propety sized drill bit » Targue wrench
A
2.000 2.000
2
=
E=1
3
o
f=1
A o
P x
(=1
=]
(=]
o
1 F|
w0
,/ =
=]
0.375 3.250 0.375
Coordinates Anchor in.
Ancher  x y Cu Cox Sy Coy
1 -1.625 1625 - G.625 - -
2 1.825 -1.625 - 3375 - -
3 -1.625 1625 - 6625 - -
4 1.625 1.625 - 3375 - -

Inpalt data s resilts must be chacked for agreamant with e exising condbons and for plausbiit®
FROFIS Anchar [ ¢ ) 2003-2009 Hilti AG, FL-0494 Schaan  Hilli is & registersd Trademark of Hili AG, Schaan
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6.2 Wood

See Appendix B for all test results related to attachment to wood by through-
bolting with aluminum backplate. The test was performed on the Trex Reveal
system, which has the same backplate as the Trex Signature system.

The backplate does not appear to have yielded, suggesting it has ample reserve
capacity beyond the test loads that were applied.

Author: JJJ
Page: 28 of 77
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7 Picket checks

Pickets are required to resist a 50 psf load over any 12"x12” area. For testing, a
safety factor of 2.5 was used, resulting in 125 Ibs applied over a 12°x12” area.
The pickets were found to be adequate.

See Appendix B for all test results related to pickets. The test was performed on
the Trex Reveal system, which has the same pickets / balusters as the Trex
Signhature system.

Author: JJJ
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8 Appendix A —Code Compliance Research Report

CCRR-0202

INntertek

Total Quality. Assured,

DIVISION: 05 00 00 - METALS
Section; 05 52 00 - Metal Railings

REPORT HOLDER:

Trex Company, Inc.
160 Exeter Drive
Winchester, VA 22603
(540) 542-6300

www. Trex.com

REPORT SUBJECT:
Trex" Signature”® Railing
Trex” Reveal™ Railing

1.0 SCOPE OF EVALUATION

1.1 This Research Report addresses compliance with the
following Codes:

2015 and 2012 Internotional Residential Code® (IRC)

1.2 Trex" Signoture” and Trex” Revea/™ Railing have been
evaluated for the following properties (see Table 1):

Structural Performance

1.3 Trex" Signature” and Trex" Revea!™ Railing have been
evaluated for the following uses (see Table 2):

The Trex® Reveal™ railing system is a guard or guardrail
under the definitions of the referenced codes. It is
intended for use at or near the open sides of elevated
walking areas of buildings and walkways as required by
the codes. Trex” Signature” Railing is an alternative
name for Trex” Reveal™ Railing.

Guards are provided as level guards for level walking
areas such as decks, balconies, and porches.

Level guards are provided with rail lemgths up to 96
inches in length (measured between the inside of
support pasts) and an installed height of 42 inches, See
Table 2 for gualified configurations,

Intertek

Version: 11 Decemnber 2017

Author: JJJ

545 E. Algonquin Road » Arlington Heights » lllinois » 60005
intertek.com/building

Code Compliance Research Report

CCRR-0202

Issue Date: 02-21-2014
Revision Date: 02-27-2019
Renewal Date; 02-21-2020

2.0 STATEMENT OF COMPLIANCE

Trex® Signature” and Trex” Reveal™ Railing comply with the
Codes listed in Section 1.1, for the properties stated in
Section 1.2 and uses stated in Section 1.3, when installed as
described in this report, including the Conditions of Use
stated in Section 6.

3.0 DESCRIPTION

3.1 The Trex" Signoture® / Trex® Revea!™ Railing is an
assemblage of extruded aluminum materials, stainless stegl
fasteners, and cast Zamak 3 bracket materials,

3.2 The guardrail system includes a top rail, bottom rail,
balusters, structural aluminum post, rail-to-post brackets,
and decorative moldings and post caps.

3.3 Each of the top and bottom aluminum rails are routed
to accept various infill components described in Section
3.4,

3.3.1 The top rail is an extruded aluminum rail with
internal longitudinal ribs, dimensions of 1.75 inches
wide by 1.44 inches tall. See Figure 1. A PVC rail insert is
used as a baluster retainer.

3.3.2 The bottom rail is an extruded aluminum raif with
internal longitudinal ribs, dimensions of 1.75 inches
wide by 1.25 inches tall. See Figure 2. A PVC rail insert is
used as a baluster retainer.

3.4 The infill area utilizes aluminum square or round
balusters {See Figure 3).

3,5 Aluminum post supports consist of a 2.5 inch square by
0.125 Inch wall extruded aluminum tube. The tube is
connected to a 4 inch square by 1/2 inch thick aluminum
base plate via a 1/4 inch continuous fillet weld on ali four
sides. See Figure 7.

SFT-CCRE-OP-408
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l.n Code Compliance Research Report CCRR-0202

3.6 An IRC Crossover post is an intermediate post that
permits the uninterrupted connection of two top rails
without the interruption of the post profile above the top
railings. It consists of a 2.5 inch square by 0.125 inch wall
extruded tube. The tube is connected to a 4 inch square by
¥ inch thick aluminum base plate viz 2 ¥ inch continuous
fillet weld on all four sides. See Figure 8.

3.7 A support block is installed between the lower rail and
the deck surface midway between supports. See Figure 5.

4.0 PERFORMANCE CHARACTERISTICS

4.1 The guardrail system described in this report has
demonstrated the capacity to resist the design loadings
specified in Section R301 of the IRC when tested in
accordance with |CC-ES ACZ273.

5.0 INSTALLATION

5.1 The Trex® Signature® / Trex® Reveal™ Railing must be
installed in accordance with the manufacturer's published
installation instructions, the applicable Code, and this
Research Report, A capy of the manufacturer’s instructions
must be available on the jobsite during installation.

5.2 The top and bottom rails are attached directly to
structural posts utilizing cast Zamak 3 mounting brackets
via mechanical fasteners, See Figure 6 and Table 3.

5.3 Aluminum balusters are inserted into routed holes in
the aluminum rails and secured via PVC rail inserts that are
installed internally to the rails, See Figure 3 and 4.

5.4 The Trex" Signature® / Trex® Reveal™ Railing is
attached to 2.5 inches square aluminum post mounts
which may be surface mounted to a wood deck.

5.4.1 The Trex® Signature® / Trex® Reveal™ Railing 2.5
inch post mount may be mounted to a wood deck in
accordance with the details in Figure 9,

5.4.2 A minimum of four 3/8 inch diameter, 6 inch long
anchor bolts must be used and located in the four pre-

drilled holes in the structural post base plate.

5.4.3 Pressure-treated 2x8 Southern Yellow Pine
{specific gravity 0.50 or better) boards are used as

Intertek

545 E. Algonquin Road » Arlington Heights # illinois » 60005
intertek.com/building

Page 2 of 7

blocking under the post location and are fastened
between the joists with #10 x 3 inch wood screws in
accordance with the National Design Specification for
Wood Construction (ANSI/AWC NDS-2012). See Figure 9
for spacing and guantities,

5.4.4 A 3/8 inch thick, 4.5 inch square aluminum back
plate is installed on the underside of the woed blocking
as lllustrated in Figure 9. This aluminum plate shall be
factory painted or given a heavy coat of alkali-resistant
bituminous paint to provide separation between any
wood, fiberboard, or other porous material that absorbs
water and the aluminum,

5.5 Decking shall be Trex® Transcend® deck boards (salid
or grooved) or decking equivalent in compressive strangth.
Hollow, ribbed or decking that is of less compressive
strength is not suitable for post mount installation.

6.0 CONDITIONS OF USE

6.1 Installation must comply with this Research Report,
the manufacturer’s published installation instructions, and
the applicable Code. In the event of a conflict, this report
governs,

6.2 Attachment of guardrail systems described herein to
conventional wood supports is outside the scope of this
report.

6.3 Where required by the building official, engineering
calculations and details shall be provided. The calculations
shall verify that the anchorage and supporting structure
complies with the building code for the type and condition
of the supporting construction.

6.4 Stainless steel shim plates are used to prevent direct
contact between the structural post base plate and
supparting structure,

6.5 Compatibility of fasteners and other metallic
components with the supporting structure, including
chemically treated wood, is outside the scope of this
repart.

6.6 The Trex® Signoture® / Trex® Revea/™ Railing is
manufactured under a quality control program  with
inspections.

Version: 21 December 2017 SFT-CCRR-OP-40b
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N _ Code Compliance Research Report CCRR-0202

7.0 SUPPORTING EVIDENCE

7.1 Drawings and installation instructions submitted by
Trex Company, Inc.

7.2 Reports of testing demonstrating compliance with the
perfarmance requirements of ICC-ES AC273, Acceptance
Criterfa for Handrails and Guards, revised March 2016.

7.3 Documentation of an Intertek approved quality control
system for the manufacturing of products recognized in
this report,

8.0 IDENTIFICATION

The Trex® Signature® / Trex® Reveol™ Railing is identified
with the manufacturer's name (Trex Company, Inc.), address
and telephone number, the product name (Trex® Signature®
/ Trex® Reveal™ Railing), the statement “For Use in One- and
Twao-Family Dwellings Only.”, the Intertek Mark as shown
below, and the Code Compliance Research Report number
{CCRR-0202).

CODE
COMPLIANCE

Intertek
CCRR-0202

Page 3 of 7

9.0 OTHER CODES
This section is not applicable.
10.0 CODE COMPLIANCE RESEARCH REPORT USE

10.1 Approval of building products and/or materials can
anly be granted by a building official having legal authority
in the specific jurisdiction where approval is sought.

10.2 Code Compliance Research Reports shall not be used
in any manner that implies an endorsement of the product
by Intertek.

10.3 Reference to the https://bpdirectory.intertek.com is
recommended to ascertain the current version and status
of this repaort.

This Code Compliance Research Report ["Report”} is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and
its Client. Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than
to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this Report. Only the Client is authorized to permit
copying or distribution of this Report and then anly in its entirety, and the Client shall not use the Report in a misleading manner. Client further agrees and
understands that reliance upon the Report Is limited to the representations made therein, The Repert is not an endorsement or recommendation for use of
the subject andfor product deseribed herein. This Report is not the Intertek Listing Report covering the subject product and utilized for Intertek Certiflcation
and this Report does not represent authorization for the use of any Intertek certification marks. Any use of the Intertek name or one of its marks for the sale or
advertisernent of the tested material, product or service must first be approved in writing by Intertek.

@ 545 E. Algonguin Road # Arlington Heights # lllinois » 60005
intertek.com/building
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TABLE 1 - PROPERTIES EVALUATED
PROPERTY 2015/2012 IRC SECTION
Structural Performance R301.5
TABLE 2 - CODE OCCUPANCY CLASSIFICATION
Guardrail Maximum
System Type Guardrail Support Post Mount System Code Occupancy Classification
Dimensions ¥
Trex" ] . -
Signature"/ 2.5inch Mounted to The use of this product shall be limited to
Trex® 96 inches by Aluminum surfaceof | EXterior orinterior use as a guard system for
Reveal™ Level 43 inches PostMount | o = eeiin | dwellings constructed in accordance with
Railing Sy (Figure 7} the IRC {One- and Two- Family Dwellings).

) Guardrails are qualified up to and including the listed maximum guardrail system dimensions for use in the referenced

Code Occupancy Classification. Guardrail lengths are actual railing lengths, i.e. clear space between suppaorts for level rails.
Guardrail height is walking surface to top of top rail. Minimum installed height shall be 36 inches.

@ The 2.5 inch aluminum past mount attachment to surface of wood deck must be in accordance with the wood deck
suppart blocking as depicted in Figure 9. Decking shall be Trex® Transcend® deck boards (solid or grooved) or decking
equivalent in compressive strength, Hollow, ribbed or decking that is of less compressive strength is not suitable for post

mount installation.

TABLE 3 - TREX" SIGNATURE" / TREX® REVEAL™ RAILING FASTENER SCHEDULE

Connection

Fast

Top Rall Bracket to Post

Three #10-16 by 5/8 inch pan-head, self-drilling stainless steel screws

Bottom Rail Bracket 1o
Post

Two #10-16 by 5/8 inch pan-head, self-drilling stainless steel screws

Tap Rail Bracket to Rail

Bottom Rail Bracket to
Rail

One #10-16 by 5/8 inch pan-head, self-drilling stainless steel screws

Picket to Rail

The picket at the midpoint of rail length is attached to the top and bottom rails using twa #8-
15 x 1.25 Inch pan-head, stainless steel screws through screw bosses,

Feot Block to Bottom

Rail One #12-11 by 1.25 inch pan-head self-drilling stainless steel screws
Tap Rall ;n:sctrosswer 5/18" Diameter x 2 bolt and nut into Wedge Plate {see Figure 8)
ilto C
Top Ral:d:p"r:.sscvl!r #10 x 5/8" long self-drilling screw each side of adapter into railing (see Figure 8)

Intertek

Version: 21 December 2017

Author: JJJ
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19-RO for Trex Reveal

A
Intertek ‘ T

TEST REPORT

Rendered to:
TREX COMPANY, INC,
For:

Trex® Reveg™
Aluminum Railing System

Report No.: D7953,00-119-19

Report Date: 7728714
Test Record Retention Date: 51918
130 Derry Court wasanviarchitest.com . wwwlintertek. comdbuilding p. 717.764.7700
Yok, PA 17406 ST T - R f. 7T17.764.4179
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TEST REFORT

DTOs30L-119-19
July 2%, 2014

TABLE OF CONTENTS

1.0 L e T SRS |
20 Structural Performance Testing of Assembled Railing SVsems ...
i Closing SEEEEMENE ... s s s s s s sen s snssees |
Appendix A - Drawings

Appendix B - Photographs
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TEST REPUORT
Rendered o
TREX COMPANY, INC,
1éd) Exeter Dnive

Winchester, Virginia 22603-8014

Report Mo, D7953.01-119-19

Test Date: 03716/14

Thiough: 05719/14

Feport Date: 0772814

Test Record Retention Date: 05719418

1.0 General Information
1.1 Product

B 1t by 42 i Revea! Railing® with redesigned 2-1/2 in Aluminum Post Mount and Crossover
Assembly

1.2 Project Description

Architectural Testing was contracted by Trex Company, Inc. to perform strectural testing on
their 8 fi by 42 in Hevea! Railing® with redesigned 2-1/2 in aluminum post mount and crossover
assembly, This report iz in conjunction with Architectural Testing Project No, CT326.01-119-1%,
which includes test results of the post mount connection to the support structure as well as the
balusters. The purpose of the testing is code compliance evaluation in accordance with the
following criteria:

ICC-ES™ AC2T3 (Approved, lanuary 2012), Accepance Criteria jor Handrails and Guards

ICC-ES™ AC273-0% was developed by the ICC Evaluation Serviee, Tne. (ICC-ES™) ag
acceptance critenta to evaluate compliance with the following building codes:

2012 Fternational Building Code” |, Intemational Code Council
2002 faternational Residential Code” | International Code Council

Author: JJJ
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1.3 Limitations

All tests performed were o evaluate siruciural performance of the railing assembly to carry and
transfer imposed loads to the supports (posts). The test specimen evaluated included the pickets,
railz, rail bracketz, posts, and attachment to the supporting structure. Anchorage of supporl posts
to the supporting structure 15 not included in the scope of this testing and would need 0 be
evaluated separately.

1.4 Qualifications

Architectural Testing has demonstrated complionce with ANSJASOVIEC Standard 17025 and 15
consequently acceredited as a Testing Laboratory (TL-144) by International Accreditation
Service, [nc. for all testing reported herein.

L5 Product Description

The Reveal Railing puardrail svstem s compnzed of extruded aluminum cails, pickets, and posts,
Drawings are included in Appendix A to verify the overall dimensions and other pertinent
information of the tested product, its components, and any constructed assemblies,

1.6 Produoct Sampling

All Reveal Raifing guardrail system components were marked DIGES 1090502 [4-43 and intialed
with permanent marker as an indication that they were selected by NTA {(independent inspection
ageney). The sampling was completed on (51214, Sec photograph in Appendix B for typical
sumpling mark.

LT Witmessing

Mr. Glenn Muse, Mr. Kyle Lancaster, amd Mr, Steven Phillips (05/16/14 only) from Trex

Company, Inc. were present for iesting conducted and reported herein,
1.8 Conditions of Testing

Unless otherwise indicated, all testing reported herein was conducted in a laboratory set to
tnaintain temperature in the cange of 68 = 4°F and humidity in the range of 50 £ 5% RH.

Author: JJJ
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L0 Structural Performance Testing of Assembled Railing Svstems
Re: ICC-ES™ AC2T3 - Section 4.2.1
1.1 General

Railing assemblies were tested in a self-contained structural frame designed to accommaodate
anchorage of & rail assembly and application of the required test loads. The specimen was
loaded using an electric winch mounied to a rigid steel test frame. High sirength sieel cables,
nylon straps, and load distribution beams were used to impose test loads on the specimen.
Applied load was measured using an electronic load cell located in-line with the loading system.
Defections were measured (0 the nearest 001 in using electronic linear displacement
tramsducers,

2.2  Railing Assembly Description

The Reveal Kaoil svstems consisted of aluminum top and bottom rails, that contained a PVC
insert, with spaced pickels between the il members, The raling systems had an overall top rail
length {inside of post to inside of post) of 96 in with an overall rail height (top of top rail e
hottom of bottom rail) of 42 in. The top rail attached to a die-cast zine crossover bracket. The
betiom rails aifached fo die-cast zinc collar brackeis. See Section 2.4 Fasiening Schedule for
connection details, An aluminum support block was placed at the center of the bottom rail for
testing. See drawings in Appendix A and photographs in Appendix B for additional details.

Author: JJJ
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L3 Series ! Model

The test specimen components were supplied by Digger Specialties, Inc. and were assembled by
representatives of Trex Company, Inc.

Author: JJJ

Top Bail: Two piece, 44 in high by 175 in wide by 0009 in wall, domed rectangular
prsfile, H005-TS aluminum exirusion with internal longitudinal ribs and 6063-To
aluminum extrusion top cap

Bottom Rail:  Twe pieces, 1.23 in high by 1.75 in wide by (0,09 in wall, rectangular profile,

6063-T6 alwminum extrusion with tao mtermal longitudinal nbs and 6063-T6
aluminin extiasion lop cap

Topand Botom Bail Inserp: 1§ in high by 1.15 in wide by 0,065 in thick by full mail length,

"7 shaped profile, ngid PYC extrusion (non-strueturaly
DBalusier: 34 in square by 005 in wall, hollow 6063-T52 aluminum extrusion
Fool Blogk: Two pieces, [-38 in square aluminum extrusion with attachment block
Top Rail Crossover Bracket:  1.62 in high by 250 in wide by 2.50 in long, famak 3
aluminum die-cast, crossover bracker

Botiom Bail Brackel: 138 im high by 2 i owide by 119 in long, Zamak 3 aluminum
dig-cast, collar bracket

Post Mownt:  2-0/2 an square by 00125 i wall #005-T5 aluminum tubular extrusion, with
025 in continuous fillet welded fo a 4 in square by 172 in thick a0al-Ta
aluminum plate with: Four (.4 in dia. holes on 3-1/4 in centers for anchors
and one 0.4 i dia center hole.  For structural tests the post mounis were
tested individually surfaced mounted o a mock wood deck fabricated by
representative from Trex Company, Inc.

Wood Deck:  2x8 preservative treated Southern Pine joists, vertical hlocking and horizontal
blocking: nominal [ in x 5.5 in Trex Transcend® decking; #10 x 2-1/2 in
deck screws were used 1o fasten deck boards 1o joists,  See drawing in
Appendix A and photographs in Appendix B for additional details,
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2.4 Fastening Schedule

Connection Fastener

One 5/16-158 x 2 in stainless sicel boli, with a crossover

Top Rail Bracket to Post wedire and crossover wedge plate into the top of the post

Bt Rail Bracket to Post R .
Lo fa ke o Tes Twao #10-16 by 5% in square drive,

pan-head, self-dnlling, stainless steel screws

Top Rail Bracket 1o Rail

Omne #10-16 by 5% in square drive,
pan-head, seli-drilling, zinc-coated steel screws
Inserted in 0.8 in sguare or diameter routed hole
and held tight with PYVC Rail Insert; center baluster attached
to top and bottom rail using two #8-15 x 1-1/4" square
drive, pan-head, stainless steel serews through screw bosses
One #12-11 by 1-1/4 0 square drive,
pan-head, self-drilling, zinc-coated steel serews
Four 3% in by & in hex-head galvanized steel bolts with
Post Mount to Wood Substructure | washer and nuts along with a 4-1/2 in square by 3/8 in thick
aluminum plate

Bottom Rail Bracket 1o Rail

Picket to Rail

Foot Block to Bottom Rail

See drawings in Appendix A and photographs in Appendix B tor additional detals.
1.5 Test Setup

The railing assembly was installed and tesied as a single railing section by directly securing
(surface-mounting) the base of the post mounts to rigid steel channels, The railing was
assembled by Trex Company [ne. employvees. Transducers mounted to an independent reference
frame were located to record movement of reference points on the railing svstem componenls
(ends and mid-point) to determine net component deflections.  See photographs in Appendix B
fior test setups.

Lo Test Procedure

Testing and evaluation was performed in accordance with Section 4.2.1 of ICC-ES™ AC273.
The test specimen was inspected prior to fesiing to venify size and general condition of ihe
materials, assembly, and mstallanon. No potentially compromising defects were observed.
One specimen was used for all lead tests which were performed in the order reporied.
Each design load test was performed using the following procedure:

. Zeroed transducers and load cell at zéro load:
2. Increased load to specified test load in no less than ten seconds; and
3. Held rest load fior no less than one minate.

Author: JJJ
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1.7 Test Resulis

Unless otherwise noted, all loads and displacement measurements were normal to the rail
(horizontal). The test results apply only to the railing assembly between supports and anchorage
to the support

Key to Test Results Tables:
Load Level: Target test load

Test Losd: Actual applied load at the designated load level itarget). Whers more than
one value is reported, the test load was the range (min. - max.) that was held duning the
time indicated in the test,

Elapsed Time (E.T.): The amount of time into the test with zero established at the
beginning of the loading procedure. Where more than one value 1= reported, the time
was the range (start-end) that the designated load level was reached and sustained

Test Series No. 1
96 in by 42 in Trex Reveal Level Guardrail System
with 34 in Square Aluminum Balusters
IBC - All Use Groups / ICC-ES ™~ AC273

Test Mo, 1 - Test Date: 0516714
Design Load: 50 plf Applied on a 45" Diagonal
S0 pIf % 96 in 4+ 12 in'(l = 400 Ib Uniform Load on Top Rail
Test Load E.T.
(I} {min:sec)

Lvad Level Result

Sustained load equal e or greater
ags 114’ 01-11 -02:13 than 1,000 Ib for one full minute
without failure

10040 1h
{250 % WL}

! During the 2.5x DL, hald, the load dropped below 1000 i for o tstal of 5 seconds,
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2.7 Test Results (Contimued)
Test Series Mo, 1 (Continued)
Test Mo, 2 - Test Date: 05/16/14
Design Load: 200 Ib Concentrated Load at Mid-Span of Top Rail
Test Load E.T. Displacement (in
Load Level est Loa vl B ) —
(Ib) {min:sec) End Mid End Net
200 Tl N ) - .
(DL 03 (33 046 2.21 .44 1.75
S0 T Result: Withstood load equal 1o or greater
- 501 - 509 (M:53 - 01:53 than 500 b for one full minute
(2.50x% DnL.) -
withotit faliire
Deflection Bvaluation:
Maximum rail deflection at 203 Th = 1.75 in on an ¥ fi rail {% in)
f {7 (36 96
Limits per AC273 % (b, 1 [—'+— = 2507 = .75 ok
L24 96) 124 96
' Each end displacement was measured ot the conter of the suppet. Net displacement was the rail displacemens

redialive to fhe supports

* Deflection lmi calewlaions ave based ow worse cise 387 siniling -'re--,::-'u Jiv ety Oe- and Tlt-'l-."":l-"lr':l' Drwelling

Feqiiremenis

Test No. 3 - Test Date: 05/16/14
Design Load: 2000 Ib Concentrated Load at Both Ends of Top Rail (Brackets)

Load Level !

Test Load
(1)

E.T.

(min:sec)

Result

10040 b
(250xDL)x2

a4 - 14027 °

(012003 - 2:04

Each end withstood load equal o or
greater than 500 Ib for one full minute
without failure

Author: JJJ

P E coered woar impazed on bolh endy of rmil using o spreader beam; therefore, Ivadls were dowhiea.

! Diinig the 2 55 DL kald, the load alreprped Below JIN0 I for a todal of § secaimds.
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1T Test Results {Continued)
Test Series No. 1 (Continued)
Test Now 4 - Test Date: 0516414
Design Load: 50 plf Applied on a 45" Diagonal
S0 plf x %6 in 4+ 12 in'fi = 400 Ib Uniform Load on Top Rail
_ Test Load E.T.
Lavad Level (1) (min:sec) Result
1M [l . ) .. Sustained load equal to or greater than
(250 x D.L.) 1000 - 1013 OFdth- Gt 1, 0HCk Ik fior one full minute without failure
Test No. 5 - Test Date: 051614
Design Load: 200 Ib Concentrated Load at Mid-Span of Top Rail
] ) Test Load E.T. Displacement {in)
Load Level {Ih) {min:sec) End Mid End Net'
2H) Il .
200 o022 4 R 0.47 A5
(D.L.) ' ! ! 6
500 Ih Result: Withatood load equal 1o o greater
_— S0 -512 (M35 -1001:36 than 5040 Ib for one full minute
(2.50 % DLL.) _ .
without failure
Deflection Evaluation;
Maximum rail defllection at 200 |b = 1.65 m on an & £i rail {%6 m)
N R L
Limifs per AC273 7 [ L — [—I b |= 2500 > 165" ok
124 95! 124 95 )

! Fach end ..'u-.||-.-.l'..-.;-|-|||.;-.l|.' vy measured o Hre cewrer ol the swppert. Net dignlacesiens was she rall aisplacemiens
*Iir |'|'||:' STiErIs,

! Deflection Hmit caleidaions mre hased on warse case 167 Fiilin I're'l,:_'l'l-' To 2y (e and lrll-l'l'u'l':l-"ll':l' Prvelling
regIFERTERTS

Test No. 6 - Test Date: 0571614
Design Load: 200 Ib Concentrated Load at Both Ends of Top Rail {Brackeis)

Test Load E.T.
Load Level ' Result
oad Leve {Ib) {min:sec) e
1000 b Each end withstood load equal to or
(250 x DL)x 2 a9 . 1020 ¢ 50 - 1:51 greater than 500 b for one full minute
£ DL)x L without failure

! I oad was imypazed on both ends aof npl! weilng @ spreader beam; therefore. Tvads were dowhied,

B During the 2.5y UL, fotd, the doad dropped Sedow § 000 8 for a tonel of 2 seconds
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27T Test Resualts (Continued)

Test Series No. 2
Trex Reveal Aluminum Post Mount Installed 1?“51 mulated Wood Deck
IBC - All Use Groups / ICC-ES - ACIT3

Specimen No, 1 of 3

Test No. 1 - Test Date: 0571914
Design Load: 200 Ib Concentrated Load at Top of Post Mount (42 in High)

_ Test Load E.T. . .

Lapad Level {Ib) {min:sec) Displacement {in)

20H0 Th

206 26 Ad

DL :

500 1h Result: Withstood load equal to or greater
(2 5“ DL 500 - 508 (H0:45 - 01:59 than 500 Tk Tor one full minute
e without failure

Maximum post deflection ar 206 b = 1.34 in on a post mount with the load applied at 42",
i
I_Iu= 2= 3,000 1.34". ok

[amids per AT |':
12

",uJ.-r.i._-. tican {mi calewlpions qre haved on worse crse 36 ppiling feighy do zaviafy One- and Twa-Family Delling
rEgRirementy.

Specimen No, 2ol 3

Test Mo, 1 - Test Date: 0571914
Design Load: 200 Ib Concentrated Load at Top of Post Mount (42 in High)
Test Load E.T. . .
q B t
Laoad Level ) (min-sec) Displacement (in)
20W [
il M1-37 ]
(D.L.) 2 (M1z37 (.95
500 Ih Resuli: Withstood load equal to or greater
- 497 - 511 M52 - 02:21 tham 30K [h for one full minute without
(250 % TLL) .
tarlure
Deflection Evalugtion
Maximum post deflection at 200 b = 0.95 in on a on a post mount with the load applied an 427,
i)
Limits per AC273 5 i L W LS ok
12 12

! Peffection limit calouwlziions are fased an worse cose 36" rling feighi do sadisfic Qne- and Twa-Fomily Dwelling
L T R P T
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27 Test Results (Continued})

Test Series No, 2 (Continued)
Specimen No. 3 of 3

Test Mo, 1 = Test Dage: 0519714
Hnsign Load: 200 Ib Concentrated Load at Top of Post Mount (42 in High)

) Test Load E.T. . .
Load Level (Ih) (min:sec) Displacement (in)
20 [k -
201 (12 111
(D.L.) ?
500 Ih Result: Withstood load equal to or greater
= 500- 513 (H)-53 - 02:03 than 5040 Ib tor one full minute
(2,50 DL .
without failure

asi] valuation:
Maximum post deflection at 201 16 = 1.11 in on a on a post mount with the load applied ar 427,
- ho 36
Limils per AC273 I-: |_J:| = I-l—:l =3.007= 111", ak

" Deflection imit colowdntions are hased on warse cose 367 railing feight fo sotisfy Qne- and Two-Framily Dwelling
FEGRIFENTEN S,

L8 Summary and Conclusions

The 8 ft by 42 n Trex Reveal level aluminum guardrail system reported hereim met the structural
. - - Wy ¥ a

performance requirements of Scction 4.2.1 of ICC-ES  ACZTY as mstalled between adeguate

supports with guardrail details and Oceupancy Classification as shown in the following table.

Reference G“%rdr“" Balusier Support Posts Cﬂ_d[‘ U_n.‘ﬂlpf!lll.‘:l.
Type Classification
Test Series 3/4™ Square NA IBC - All Use
No. 1 Aluminum Balusters ) Groups
Level ar Trex Reveal Post [RC - One- and
Test Series 34" Diameter Found Mount (Wood o1 Two-Family
Neo.2 Aluminum Balusters | ¢operete Applications) Docellings

fa post condition for supporting the & it by 42 ir Trex Revew! level alimiaem giardrndl sysiem for (80 - AN Use
Ry waes Aol within the soope of this tesd program and wordd derefore be sinbfect do evelanion ond appraval by
the brilating code afficial.

Anchorage of supporl posts o the concrele supperling stricture is nol included in the scope of
this testing and would need 1o be evaluated separately
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30 Closing Statement

Architectural Testing will service this report for the entire test record retention period.  Test
records that are retained such as detailed drowings, datushests, representative samples of test
specimens, of other pertinent project documentation will be retained by Architectural Testing,
Inc. for the entire test record retention period.

Results obtained are tested values amd were secured using the designated test methods., This
report does not constitute certification of this product nor an opinion or endorsement by this
laboratory. It 1s the exclusive property of the client so named herein and relates only to the
specimens tested. This report may not be reproduced, except in full, without the written approval
of Architectural Testing, Inc.

For ARCHITECTURAL TESTING, INC.:

Digitally Sirrad by St Ml Digitalty Bigrand by. Trirvs Hotver
Steven A, Meff Travis A, Hoover
Technmician Il Program Manager
Structural Systems Testing Structural Systems Testing
SAN:sanjas

Attachments (pagesk: This report is complete only when all attachments listed are included.
Appendix A « Drawings (21§
Appendix B - Phatographs (4)
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TREX® REVEAL™ POST

Installation Instructions for Pressure Treated Wood Framing

LOCATION AND INSTALLATION OF POSTS

TREX REVEAL™

NAPORTANT MOTES:

» EACH POST MUST BE ATTACHED PER DETAILED L
DESCRIPTIONS LISTED BELOW TO ENSUSE A CODE
COMPLIANT AND SAFE INSTALLATION.

w ALWAYS REFER TO YOUR LOCAL BINLING COOE OFFICTAL PRAJR TO
INSTALLING ANT BAILING SYSTEM T0 ENSURE ALL CODE AND BAFETY
REGUIMEMENTS ARL BT, TREX® CANMOT BE HELD RESPONSIBLE
O APTIELRER U NERN-RPEOMBATNTAT INSTAL LATTIONS,

= WHEN INSTALLING REVEAL POSTS O ACT OF £CA SUBFACTS,

LISE AN AFPROFRIATE ISOLATION BARRER BETWEEN BOST AND
SUBFACE [CONTACT LOCAL BUILDING CODE OFFICIAL IF REQLVRED)

# FOR ASTALLANG STANDMAD REVEAL POST ANDAOR REVEAL
CROSSOVER POSTS, SEX RILOW

o FOR PRESSURE TREATED POSTE POST SLEEVES, AND SKTRTS, SEE
DETAILED MWETRUCTAONS PROVIDED WYTH REVEAL RAILING KITS

TOOLS AND MATERIALS NEEDED

Ol el Seiew i

§ 1427 (1ZF ool B fioe wad

# Blocking - 27 w5 (5L Cm K 2003 om) pressu@ Uit Sootiern Vel Pir

or ekt
= ity 6 per parst) - 37 pressure Ine

CODE APPROVED POST APPLICATIONS

§ ooy Fd & vl SCIews

.\._ 5
Y 2 ef 25
< E d

Post size i 2 25

i

22 Bost 25525 Post

PN
< 30" height Appreved Approved
decking i
IRC Approwad et Approved | Approved
1BC Aprroved Mot Approved | Mot Approved

i

#47, install 2° x &° (8.1 em = 20.3 em) cross bracing frame

- batween foists at 714" (18.4 cm), Attach a total
of Twalve 3" {76 e pressure treated carmpatible
serews {not providad ) as shown in figure 1

2. Install two 2% 8" (5.1 om & 20,3 em)) boards as
blecking under post kecation. Securely attach
blocking using a total of 24i3" (7.6 om) pressure
treated compatible screws (not provided) as shownin
figure 2.

Line Post Installation

.--"_,':,-:'-""r Cross Bracing

RAILING COMFIGURATIONS

i, 4

Cerner Pogt Tnstallation

27 % B" Prassdre Traakad J

Have Questions?
i-Boo-BUY-TREX

Author: JJJ

3. Install bwa 2% x 85,1 crm x 20.3 &m) érags bracing
_frames in betwean joists at 7 14 (18.4 oo, Attacha
Tatal of lwehee 37 (76 om) pressore Lrealbed comgatible
screws (ot provided) as shown in figure 3.

LY

Architectural Testing

_wmepst

s 3

- ey b
At P X Test spsnple compiies with these details.
i sl Dievistions are poted, 1
“{EPCII'T-?-' "jf'-' :’.'I'."?:' ‘zli;_f [ 1
ate_7 /701 Tech 7y S

i)

NOTE: Constrie bon melfods arg AlHaps Wipedwing. Plaass adsurs you
T Ting sl ol ivstalaion instrcions toasiting: EREX.COFR

TRSEVEAL-(I3
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TREX® REVEAL™ POST
Installation Instructions for Pressure Treated Wood Framing

LOCATION AND INSTALLATION OF POSTS/conrinuen
TREX REVEAL™

. ';|¢’:" .-'_.-r'I .-.:-I"
0 apant

wl at

4, Install two 2" = 8" (5.1 ¢m 2 20.3 cm) boards as
blocking wnder post location. Securely attach
blochong wsing & tolal of 24 3% (76 om) prassura
treated compatible screws it provided ) 83 shown
in figure 4,

n

- NOTE: RIM _IQUST
REMOVED T0 SHOW
FROFER ATTACHMENT
OF HARDWARE

Lewal posts if
NECESSArY WSing
stainless steel levaling
shivs (provided)
Ensure that post is
placed on decking
surface so that it clears
ke rirm joist and thers
iz enough clearance on
the undersiche Blasking
for the hack plate to be
installad,

Attach posts using four
348 % 6Y (095 cm x shim
13.2 ¢rm) stainless steel
e cap bolts, washears,
and nuts, along with using metal back

plate on underside of blocking. Metal back plate

MUST e installed under the decking to ensure

this will meet code compliance. (Hardware for deck )

surface mownting can ba ordered as separate item Srehitectural Testing
fram Traxh o

‘sl spmple eomplies with dhese detalls.
Beviations are noted,

Report#_ VT mi -

3

Date 2 E00Y  Toew TS

A

Hawe Questions? NOTEr Consirucbon melinods are #wels imprawng Pleess S50 Fou
1-foo-BUY-TREX harer the ot - foeclate instaliation s e ions by waiteg: TPEX.COTR
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APPENDIX B

Phatographs
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Intertek A

Photo No, 1
Typical Sampling Mark

Photo No. 2
Uniform Test Load at 45"
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Intertek N

Photo No, 3
Concentrated Load Test at Mid-Span of Top Rail

Photo No. 4
Concentrated Load Test at Ends of Top Rail (Brackets)
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Photo No. 5
Post Mount Installation in Wood Deck - Wood Deck Underside Detail

Photo No. 6
Concentrated Load Test at Top of Post
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Photo No. 7
Top Rail to Post Mount Connection (Crossover Bracket)
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