
910W.11thST SUITE#A 
-V呸.NCOUVER_ WA 98660 

OFF. (800) 810-7666 
FAX. (360) 699-6476 

E-MAIL: !NFO@GLOBALSOLARIUMS COM 
WEB. W-NIN GLOOALSOLARIUMS COM 

PRO-ALUMARAIL 
100 SERIES 
200 SERIES 

w/ TOP-MOUNT POST-BASE IN 
RESIDENTIAL APPLICATIONS 
wl 3 ft TALL RAIL POSTS 

CODE COMPLIANCE 
2012 IN'fERNATIONAL RESIDENTIAL CODE 
2014 OREGON RESIDENTIAL SPECIALTY CODE 
2013 CALIFORNIA BUILDING CODE 

* STRUCTURAL CALCULATIONS 
FOR 

GUARDRAIL, POST, 
POST BASE & BASE ANCHORS 

EXP1RES 3:21118 EXPIRES 12131118 EXPIRES 6/30/18 EXPIRES 3131/17 

* . DESIGN OF (CONCRETE OR WOOD) DECK I STAIRS TO RES!ST HORIZONTAL, VERTICAL. AND MOMENT 
FORCES AT THC BASE OF THE GUARDRAIL POSTS. INCLUD:NG DECKING, RIM JOiST DECK JOISTS. AND ANY 
BLOCKING REQ'D FOR LAG SCREW ANCHORAGE. IS OUTSIDE THE SCOPE OF THIS ANALYSIS AND MUST BE 
EVALUATED ON A CASE-BY-CASE BASIS BYA OUAUFIED STRUCTURAL ENGINEER. 
FOR CONCRETE DECKS THE MINIMUM 28 DAY CONG.COMPRESSIVE STRENGTH, re= 2.500 psi 

10.29.21
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( SEE PAGE 5 & 6 FOR BASE PL ANCHOR REQ'TS )
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HANDRAIL - 100S / 200S 

INCLUDES 200 lb HORIZ. PT LOAD AT MIDSPAN
& 412 lb COMPRESSION LOAD FROM CABLE TENSION

CLEAR SPAN  = 5.83 ft
                        POST-TO-POST SPACING = 6 ft

BENDING MOMENT  = 292 lb-ft

COMPRESSION LOAD  = 412 lb

SHEAR  = 200 lb

Ftu  = 38 ksi Ftu  = 38 ksi
Fy  = 35 ksi Fy  = 35 ksi
Sy  = 0.228 in^3 Sy  = 0.824 in^3
Ix  = 0.201 in^4 Ix  = 0.249 in^4
Iy  = 0.228 in^4 Iy  = 1.442 in^4
E  = 10,100 ksi E  = 10,100 ksi STRUCTURAL INSERT USED ? 
ry  = 0.608 in ry  = 0.545 in

A = 0.543 in^2 A = 0.839 in^2

Bending Stress, fb  = 15.3 ksi  < Fb = 19.50 ksi OK
 allowable

Axial Stress, fc  = 0.8 ksi  < Fc = 6.40 ksi OK
  allowable

fb   +   fc    = 0.79 + 0.12 = 0.91   <   1
Fb       Fc OK

HORIZ. LOAD�CONTROLS�FOR�BENDING�STRESS�
DUE�TO�ABSENCE�OF�LOAD�SHARING�w/�BOT.�RAIL�

CALCS BASED�ON�THE�HIGHEST�
STRESSED�CONFIGURATION��

INVOLVING�THE�100S�HAND�RAIL�
w/�CABLE�INFILL,�WHICH��INCLUDES�
AXIAL�COMPRESSION.��THE�200S�IS�

OK�BY�INSPECTION�OF�IT'S�
STRONGER�SECTION�PROPERTIES.

100S 200S

36
"

TOP OF RAIL
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HAND RAIL POST  - RESIDENTIAL ( # 13503 )

HEIGHT  = 3.00 ft

PT LOAD AT TOP  = 200 lb

Ftu  = 38 ksi

Fy  = 35 ksi

Sx  = 0.726 in^3

Sy  = 0.801 in^3 psf
Ix  = 0.863 in^4

Iy  = 0.863 in^4

E  = 10,100 ksi

TYP. LOADING - ALL INFILL OPTIONS CABLE INFILL LOADING

         MOMENT = 600 lb-ft MOMENT = 340 lb-ft

Bending Moment  = 600 lb-ft = 7,200 lb-in

Bending Stress, fb  = 9.9 ksi < 19.5 ksi OK
   allowable

Deflection  = 0.36 in.

200�lb

36
"
TOP OF RAIL

36
"

TOP OF RAIL
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w/ 3/8" DIA. LAG SCREWS

5 of 10



6 of 10



E-mail:
Phone:
Address:
Project:

1/4Page:Engineer:
6/14/2015Date:Company:Anchor Designer™

Software
Version 2.5.6163.6

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 12.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Do not evaluate concrete breakout in tension: No
Do not evaluate concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 5.00 x 5.00 x 0.38
Yield stress: 35000 psi

Profile type/size: HSS2-1/2X2-1/2X1/8

General
Design method:ACI 318-11
Units: Imperial units

Anchor Information:
Anchor type: Concrete screw
Material: Carbon Steel
Diameter (inch): 0.375
Nominal Embedment depth (inch): 3.250
Effective Embedment depth, hef (inch): 2.400
Code report: ICC-ES ESR-2713
Anchor category: 1
Anchor ductility: No
hmin (inch): 5.00
cac (inch): 3.63
Cmin (inch): 1.75
Smin (inch): 3.00

Load and Geometry
Load factor source: ACI 318 Appendix C
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

<Figure 1>

2. Input Data & Anchor Parameters

Project description: POST ANCHORAGE
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Software
Version 2.5.6163.6

<Figure 2>

Recommended Anchor
Anchor Name: Titen HD® - 3/8"Ø Titen HD, hnom:3.25" (83mm)
Code Report: ICC-ES ESR-2713

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor )orces
Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

1556.91 0.0 85.085.0
0.02 0.0 85.085.0
0.03 0.0 85.085.0
1556.94 0.0 85.085.0

0.0 340.0Sum 3113.8 340.0

Maximum concrete compression strain (‰): 0.19
Maximum concrete compression stress (psi): 814
Resultant tension force (lb): 3114
Resultant compression force (lb): 3114
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

76230.7010890
fNsa (lb)fNsa (lb)

4. 6teel 6trength of Anchor in Tension (6ec. D.5.1)

36480.7531601.0001.001.0001.0006.8851.8479.78
fNcbg (lb)fNb (lb)Ycp,NYc,NYed,NYec,Nca,min (in)ANco (in2)ANc (in2)

fNcbg =f (ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. D.4.1 & Eq. D-4)
31602.40025001.0017.0
Nb (lb)hef (in)f’c (psi)lakc

Nb = kclaÖf’chef1.5 (Eq. D-6)
5. Concrete Breakout 6trength of Anchor in Tension (6ec. D.5.2)

20250.750.50250027001.001.0
fNpn (lb)fnf’c (psi)Np (lb)l aYc,P

fNpn = fYc,PlaNp(f’c / 2,500)n (Sec. D.4.1, Eq. D-13 & Code Report)
6. Pullout 6trength of Anchor in Tension (6ec. D.5.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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28990.651.04460
fgroutfVsa (lb)ffgroutVsa (lb)

8. 6teel 6trength of Anchor in 6hear (6ec. D.6.1)

17330.7516141.0001.0001.0001.00040.5057.96
fVcbgy (lb)fVby (lb)Yh,VYc,VYed,VYec,VAVco (in2)AVc (in2)

fVcbgy = f (AVc / AVco)Yec,VYed,VYc,VYh,VVby (Sec. D.4.1 & Eq. D-31)
16143.0025001.000.3752.40
Vby (lb)ca1 (in)f’c (psi)lada (in)le (in)

Vby = min|7(le / da)0.2ÖdalaÖf’cca11.5; 9laÖf’cca11.5| (Eq. D-33 & Eq. D-34)
Shear perpendicular to edge in y-direction:
�. Concrete Breakout 6trength of Anchor in 6hear (6ec. D.6.2)

50440.7531601.0001.0000.9501.00051.84116.121.0
fVcpg (lb)fNb (lb)Ycp,NYc,NYed,NYec,NANco (in2)ANc (in2)kcp

fVcpg = fkcpNcbg = fkcp(ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. D.4.1 & Eq. D-41)
10. Concrete Pryout 6trength of Anchor in 6hear (6ec. D.6.3)

Pass1.085.4 %0.000.85Sec. D.7.1
StatusPermissibleCombined RatioVua/fVnNua/fNnInteraction check

Pass0.075044340Pryout
Pass (Governs)0.101733170T Concrete breakout y+
Pass0.03289985Steel
StatusRatioDesign Strength, øVn (lb)Factored Load, Vua (lb)Shear

Pass0.7720251557Pullout
Pass (Governs)0.8536483114Concrete breakout
Pass0.2076231557Steel
StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

Interaction of Tensile and 6hear )orces (6ec. D.7)
11. Results

3/8"Ø Titen HD, hnom:3.25" (83mm) meets the selected design criteria.

- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

12. :arnings

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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