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IGN:OF (CONCRETE QR WOOD) DECK / STAIRS TO RESIST HORIZONTAL, VERTICAL, AND MOMENT . -

c RCES: AT THE BASE OF THE GUARDRAIL POSTS, INCLUDING DECKING, Ritt JOIST, DECK JOISTS, AND ANy

S '_"3-BLOCKINu REQ'D FOR LAG SCREW ANCHORAGE. 1S QUTSIDE THE SCOPE OF THIS AAALYSIS AND MUST BE :
C _EVA:_UATED ON A CASE:BY-CASE BASIS BY A QUALIFIED STRUCTURAL ENGINEER. N

- FOR CONCRETE DECKS THE MINIMUM 28 DAY CONC.COMPRESSIVE STRENGTH, fc = 2,500 psi
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CONDITIONS OF USE:
( SEE PAGE 5 & 6 FOR BASE PL ANCHOR REQ'TS )
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HANDRAIL - 100S / 200S
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INCLUDES 200 Ib HORIZ. PT LOAD AT MIDSPAN
& 412 |b COMPRESSION LOAD FROM CABLE TENSION

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

CALCS BASED ON THE HIGHEST
STRESSED CONFIGURATION
INVOLVING THE 100S HAND RAIL

BENDING MOMENT = 292 |[b-ft w/ CABLE INFILL, WHICH INCLUDES
AXIAL COMPRESSION. THE 200S IS
COMPRESSION LOAD = 412 Ib OK BY INSPECTION OF IT'S
STRONGER SECTION PROPERTIES.
TOP OF RAIL
100s 200 % } ~-—— 4121b
—=801Ib
—=801Ib
’ — = 801Ib
Ftu = 38  ksi Ftu = 38 ksi ——2801b
Fy = 35  ksi Fy = 35 ks = —=2801Ib
Sy = 0228 in"3 Sy = 0.824 in"3 A ’gg :E
Ix = 0.201 in™4 Ix = 0.249 in* T Soi,
ly = 0.228 in ly = 1.442 in™ e il
E = 100,610080 .ksi E = 100;514050 !(Si —
I"y = . In I"y = . N
A= 0543 in*2 A= 0.839 in*2 — j’]:lj‘
i 308 Ib
HORIZ. LOAD CONTROLS FOR BENDING STRESS
DUE TO ABSENCE OF LOAD SHARING w/ BOT. RAIL
Bending Stress, fb = 15.3 ksi < Fb= 19.50 KkKsi OK
allowable
Axial Stress, fc = 0.8 ksi < Fc= 6.40 Kksi OK
allowable
fb + fc = 0.79 + 0.12 = 091 < 1
Fb Fc OK



HAND RAIL POST - RESIDENTIAL (# 13503 )

HEIGHT = 3.00
PT LOAD ATTOP = 200
Ftu = 38 ksi
Fy = 35 ksi
Sx = 0.726  in"3
Sy = 0.801 in"3
Ix = 0.863 in"4
ly = 0.863 in™
E = 10,100 Kksi
TOP OF RAIL
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TYP. LOADING - ALL INFILL OPTIONS

MOMENT = 600 Ib-ft

N\

Bending Moment

Bending Stress, fb

Deflection

600

9.9

0.36

ft

Ib

Ib-ft

ksi

A

(=
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237
(¢ y)
TOP OF RAIL
[ <—-—— 4121b
— = 801Ib
— = 801Ib
= 801Ib
— = 801Ib
5 — = 801b
— = 801Ib
— = 801Ib
— = 801Ib
I ¢
- 308 Ib
CABLE INFILL LOADING
MOMENT = 340 Ib-ft
7,200 Ib-in
19.5 ksi OK
allowable



100 & 200 SERIES

POST-TO-BASE PL CONNECTION

M =200 Ib (3 ft)
= 600 Ib-ft
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|1l I
|1l I 5/16"Q x 2"
[ 1l 1IN SAE GR.5 FH SD TORX
UI I | SCREWS
Ell IEH OR EQUIVALENT
= = SCREW HAVING
N ) =l A 120 KSI ULTIMATE
=| IE TENSILE STRENGTH
=l 1=
Al IE
) — s —

600(12"/ft) / 2.125"

2 SCREWS

= 1,694 Ib PER SCREW

2-1/8"

PER 2010 ALUM. DESIGN MANUAL
SECTION J.5.5.1.2
Screws in Screw Slots

NOMINAL SCREW

PULL-OUT STRENGTH

29D Le Ftu

.29 (.3125") (1.625") (38,000 psi )
= 5,596 Ibs

DESIGN STRENGH =5,596/ 3
=1,8651b> 1,694 Ib REQ'D - OK

ULTIMATE SCREW TENSILE CAP. =6,440 Ib
DESIGN CAP.=6,440/3=2,1471b > 1,694 Ib REQ'D - OK
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100 & 200 SERIES

POST BASE PL & ANCHORAGE TO WOOD DECK
w/ 3/8" DIA. LAG SCREWS

LAG SCREW LEAD HOLES
AND CLEARANCE HOLES
TO COMPLY WITH SECTION
12.1.4 OF THE 2015 EDITION
OF THE ANSI/AWC

M =200 Ib (3 ft)
= 600 Ib-ft

NATIONAL DESIGN N ]
SPECIFICATION FOR | 1l Il 9 4"
WOOD CONSTRUCTION | 1l 1 .
|1l —wllfl -
LIl 1|1
0
=
200 b -—— |HI :Eg
=]
HH
rn |F :E i
| p N p N
f pecx 3/8" PL

OR
FL SHEATHING

i S

4|| & 9" x 8" x 3/8"

" PLATE SECTION
min.| 3-1/4 MODULUS = 5(.375)(.375)/6
! min.

% = 117 in"3
BASE PL BENDING MOMENT l

=1.8 (.94) = 1.69 k-in 600(12) / 4 = 1,800 Ib
OR
900 LB PER ANCHOR

BENDING STRESS =1.69/ 117
= 14.5 ksi < .75(35) = 26.25 ksi
OK FOR HEM FIR & Cd = 1.33

MIN. REQ'D %" DIA. LAG SCREW THREAD
LENGTH= 900 +.5 = 325"
243(1.33)
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100 & 200 SERIES

POST BASE PL & ANCHORAGE TO CONCRETE DECK

ACI 318 APPENDIX C

Mu =600 1b (1.7)

= 1,020 Ib-ft
M =200 1Ib (3 ft)
= 600 Ib-ft Vu =200 Ib ( 1.7 )
_ =340 Ib
_M
i I
|1l Il
LIl 1
2001 ——fp- |HI! = 3" MIN.
El I= -
L
Jamg(=y =
_ . — A ,
~ sipsoN 17 318" PL o 4 .
4 TITANHD T = ./ s
i % o % : -
_/_ S = g A
= I o CR <
) = PR <
sa . » ) » < '
SEE PAGE 6 FOR BASE PL SEE NEXT 8 PAGES
BENDING ANALYSIS THAT ALSO FOR ANCHOR

APPLIES TO THIS CONDITION. CALCULATIONS.



m Anchor Designer™

" Software
Strong Tie Rty S

®

1.Project information

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

2. Input Data & Anchor Parameters

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

Chin (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>
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Company:

Date:

6/14/2015

Engineer:

Page:

1/4

Project:

Address:

Phone:

E-mail:

Project description: POST ANCHORAGE
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 12.00

State: Cracked

Compressive strength, f'c (psi): 2500

Wev: 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

340 1b

0 ft-Ib

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

Date:

6/14/2015

m Anchor Designer™

Engineer:

Page:

2/4

Strong-Tie Software

Project:

Version 2.5.6163.6
@

Address:

Phone:

E-mail:

<Figure 2>

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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



9 of 10

Date: |6/14/2015

Page: |3/4

. C :
m Anchor Designer™ E:;r‘::gry
Strong'-T' SOf_tware Project:
i Version 2.5.6163.6 Address:
Phone:
E-mail:

3. Resulting Anchor Forces

Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)?+(Vuay)? (Ib)

1 1556.9 0.0 85.0 85.0

2 0.0 0.0 85.0 85.0

3 0.0 0.0 85.0 85.0

4 1556.9 0.0 85.0 85.0

Sum 3113.8 0.0 340.0 340.0

Maximum concrete compression strain (%o): 0.19 <Figure 3> -

Maximum concrete compression stress (psi): 814

Resultant tension force (Ib): 3114

Resultant compression force (Ib): 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, €'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, €'vy (inch): 0.00

4. Steel Strength of Anchor in Tension (Sec. D.5.1)
Nsa (Ib) 1) ¢Nsa (Ib)
10890 0.70 7623

5. Concrete Breakout Strength of Anchor in Tension (Sec. D.5.2)
Nb = kedaVFsher'5 (EqQ. D-6)

01

04

ke Aa fe (psi) her (in) Nb (Ib)
17.0 1.00 2500 2.400 3160
@Nevg =¢ (Anc/ Anco) Peo,N Ped,n Fen PopnNb (Sec. D.4.1 & Eq. D-4)
Ane (in?) Aneo (in?) Ca,min (iN) PeeN Ped N e PopN N (Ib) ¢ $Nebg (Ib)
79.78 51.84 6.88 1.000 1.000 1.00 1.000 3160 0.75 3648
6. Pullout Strength of Anchor in Tension (Sec. D.5.3)
@Npn = ¢¥epAaNp(fe/2,500)" (Sec. D.4.1, Eq. D-13 & Code Report)
Yop Aa N5 (Ib) fe (psi) n ¢ #Npn (Ib)
1.0 1.00 2700 2500 0.50 0.75 2025

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor DesignerTM (E)orr)pan)f: Date:- 6/14/2015
ngineer: Page: | 4/4
Strongv-T° \? Of_tware Project:
i ersion 2.5.6163.6 Address:
Phone:
E-mail:

8. Steel Strength of Anchor in Shear (Sec. D.6.1)

Vsa (Ib) Barout ¢ ParoutpVsa (Ib)

4460 1.0 0.65 2899
9. Concrete Breakout Strength of Anchor in Shear (Sec. D.6.2)
Shear perpendicular to edge in y-direction:

Vby = min|7(le/ da)*>NdaAaVFsCa1'8; 92aVFecar’| (Eq. D-33 & Eq. D-34)

le (in) da (in) Aa fe (psi) Car (i) Vey (Ib)

2.40 0.375 1.00 2500 3.00 1614
#Vebgy = ¢ (Ave/ Aveo) Wec,v Wedv Fo,v ¥hvVy (Sec. D.4.1 & Eq. D-31)

Ave (in?) Aveo (in2) Yooy Yeq,v Yo v hy Vby (Ib) $Vevgy (Ib)
57.96 40.50 1.000 1.000 1.000 1.000 1614 1733
10. Concrete Pryout Strength of Anchor in Shear (Sec. D.6.3)
WVopg = PkopNobg = PKap(Anc/ Anco) Fao.n Pean Fon FoonNb (Sec. D.4.1 & Eq. D-41)

Kep Anc (in?) Anco (in?) PecN Wed N ¥en Pep,N Nb (Ib) ¢ $Vepg (Ib)
1.0 116.12 51.84 1.000 0.950 1.000 1.000 3160 0.75 5044
11. Results
Interaction of Tensile and Shear Forces (Sec. D.7)

Tension Factored Load, Nua (Ib) Design Strength, gNn (Ib) Ratio Status

Steel 1557 7623 0.20 Pass

Concrete breakout 3114 3648 0.85 Pass (Governs)
Pullout 1557 2025 0.77 Pass

Shear Factored Load, Vua (Ib) Design Strength, gVn (Ib)  Ratio Status

Steel 85 2899 0.03 Pass

T Concrete breakout y+ 170 1733 0.10 Pass (Governs)
Pryout 340 5044 0.07 Pass

Interaction check  Nua/¢N» Vua/$Vn Combined Ratio Permissible Status

Sec. D.7.1 0.85 0.00 85.4 % 1.0 Pass

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

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

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

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






