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STRUCTURAL CALCULATIONS

PACHECO ARCHITECTURE, LLC.
SHOP DRAWING REVIEW

H NO EXCEPTIONS TAKEN I REJECTED
I NOTE COMMENTS O RE-SUBMIT

CORRECTIONS OR COMMENTS MADE ON SHOP DRAWINGS
DURING THIS REVIEW DO NOT RELIEVE CONTRACTOR FROM
COMPLYING WITH REQUIREMENTS OF THE PERMITTED DRAWINGS
AND SPECIFICATIONS INCLUDING APPLICABLE MANUFACTURER
SPECIFICATIONS. THIS CHECK IS ONLY FOR GENERAL
CONFORMANCE  WITH DESIGN CONCEPT AND GENERAL
COMPLIANCE WITH THE INFORMATION IN THE CONTRACT
DOCUMENTS. CONTRACTOR IS RESPONSIBLE FOR: CONFIRMING
AND  CORRELATING ALL QUANTITIES AND  DIMENSIONS;
SELECTING FABRICATION PROCESSES AND TECHNIQUES OF
CONSTRUCTION; COORDINATING HIS WORK WITH THAT OF ALL
OTHER TRADES AND PERFORMING HIS WORK IN A SAFE AND
SATISFACTORY MANNER.

THIS APPROVAL REPRESENTS OUR REVIEW OF THIS DOCUMENT
ONLY FOR THOSE MODIFICATIONS REQUESTED HEREIN OR IN
PREVIOUS SUBMISSIONS OR AS SPECIFICALLY NOTED BY
CONTRACTOR IN THIS SUBMISSION.  ANY OTHER MODIFICATION
TO THIS DRAWING BY THE CONTRACTOR OF PREVICUSLY
REVIEWED MATERIAL IS SPECIFICALLY DISAPPROVED. IT IS
UNDERSTOOD THAT ENGINEERS NOTATION ON SUBMITTALS IS
NOT TC BE CONSTRUED AS AUTHORIZATION FOR ADDITIONAL
WORK OR COST.

DATE: 06-22:-26 REVIEWED BY: __J. ESTORING
ON BEHALF OF PACHECO ARCHITECTURE, LLC.

Project name:

8965 SW 63rd CT

26-0651

Job No.:

SHOP DRAWING REVIEW

Project Name
De La Concepcion Residence

ROCHELL ENGINEERING

@APPROVED ﬂ REJECTED
E] REVISE & RESUBMIT D APPROVED AS NOTED

BY Alex Rochell, PE DATE 6/23/2026

SUBMITTAL# SPEC

This review is only for general conformance of the project and general
compliance. Corrections or comments made on these drawings during this
review do not relieve Contractor/Subcontractor from compliance with the
requirements of the plans and specifications. Contractor is responsible for all
dimensions and fabrication to be confirmed and correlated at the job site

Project address:

8965 SW 63rd Ct, Pinecrest,
FL 33156, USA

These calculations are strictly valid for the address above. Use
in other projects is unauthorized and may constitute fraud.

THIS ITEM HAS BEEN DIGITALLY SIGNED AND
SEALED BY GONZALO A. PAZ, PE ON THE DATE
ADJACENT TO THE SEAL.

PRINTED COPIES OF THIS DOCUMENT ARE NOT
CONSIDERED SIGNED AND SEALED AND THE
SIGNATURE MUST BE VERIFIED ON ANY
ELECTRONIC COPIES.
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DESIGN CRITERIA:

Calculations based on:

Florida Building Code 8" Edition 2023

Minimum Design Loads for Buildings and Other Structures ASCE 7-22
Building Code Requirements for Structural Concrete ACI 318-19
American Institute of Steel Construction AISC 360-16

Aluminum Design Manual 2020

American Wood Council NDS 2024

ouhswNE

CALCULATION INDEX:

. Interior Cantilever Stair Design 3-33
. Glass Railing At Stair Design 34-54

Total Pages = 54

CALCULATION STATEMENT:

To the best of my knowledge, ability, belief and professional judgment, | hereby attest
that the manual calculations and computer-generated calculations are in compliance with
the existing governing codes.
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ADJACENT TO THE SEAL. Printed copies of this document are not considered signed
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A 3401 NW 82nd Avenue
Ste. 370 Doral, FL 33122

Eastern

E Engineering Group ';@%2222::28222

Loads:

DL= 30psf (DLsystem 15 + DLsuperimposed 15psf)

LL= 40psf or 300# conc.

Mrailing= 200#*3ft= 600#-ft= 0.6k-ft

T.S=12in
L= 4'-1"=4.083ft
Loads Combination (WORST CASE) 2004 3
1. DL+LL+Mrailing or 200#Conc. ;... railing s 3¢ g g
%R s . % g
le L > R -
o
2. DL+LL(conc.)+Mrailing or 200# Conc. D‘:DU?;D %l
300# (PLL) SLETHT 3
(WORST CASE) J+200# railing §§ §§ 19
v £ Z
e < 2
2270 A
R 23 S]
2o S?O &
e Jrany
> ?
g AJ
*For Tread analysis see spreadsheet printout & O
*Deflection Analysis O
rm
Aactual=0.25 in L
A Allow= L/360= 4.083ft/360 * 12 * 2= 0.27 in >
A Allow=0.27 in > A actual= 0.25in (OK) @)
B. THE STRUCTURE IS DESIGNED FOR THE FOLLOWING LOADING: Z
)
T
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 26-0651.ec6
LIC# : KW-06018068, Build:20.25.07.09 Eastern Engineering Group (c) ENERCALC, LLC 1982-2026

DESCRIPTION: Combination #1 (DL+DLL Dist. + 200 Conc)

‘ Code References \

Governing Code : IBC 2018, CBC 2019
Referenced Design Standard(s) : AISC 360-22* *User-selected, not referenced by : IBC 2018, CBC 2019
Load Combination Set : ASCE 7-22 / IBC 2024

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 46.0 ksi
Beam Bracing : Completely Unbraced E: Modulus : 29,000.0 ksi
Bending Axis :  Minor Axis Bending
1(0.20)
(Conserv.)
D(0.030) L(0.040)
v v v v v
- '
1 HSS8x2x1/4 2
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Uniform Load : D =0.030, L =0.040 ksf, Tributary Width = 1.0 ft
Point Load : L=0.20 k @ 4.083 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.190: 1 Maximum Shear Stress Ratio = 0.048 :1
Section used for this span 598 1/4 Section used for this span HSS8x3 4
Ma : Applied Va : Applied 0.4858 k
Mn / Omega : Allowable 359 Vn/Omega : Allowable O\O28
Load Combination Load Combination
+D+L +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.120 in Ratio = 817 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.141 in Ratio = 695 >=360. Span: 1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <360.0 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M \ Mmax+ Mmax- Ma Max Mny Mny/Omega Cb Rm VaMax VnyVny/Omega
D Only
Dsgn. L= 4.08ft 1 0.034 0.012 -0.25 0.25 12.29 7.36 1.00 1.00 0.12 16.73 10.02
+D+L
Dsgn. L= 4.08ft 1 0.190 0.048 -1.40 1.40 12.29 7.36 1.00 1.00 049 16.73 10.02
+D+0.750L
Dsgn. L= 4.08ft 1 0.151 0.039 -1.11 1.11 12.29 7.36 1.00 1.00 0.39 16.73 10.02
+0.60D
Dsgn. L= 4.08ft 1 0.020 0.007 -0.15 0.15 12.29 7.36 1.00 1.00 0.07 16.73 10.02
Overall Maximum Deflections
Span Load Combination Max. ITocation Load Combination Max. I__ocation
"' Defl in Span "+" Defl in Span
1 +D+L 0.1410 4.083 0.0000 0.000
Maximum Deflections for Load Combinations
Load Combination Span Max. Downward Defl Location in Span Span Max. Upward Defl Location in Span
D Only 1 0.0211 4.083 0.0000 0.000
+D+L 1 0.1410 4.083 0.0000 0.000
+D+0.750L 1 0.1110 4.083 0.0000 0.000
+0.60D . 0.0126 4.083 0.000! 0.000
L Only 26-0651 (8965 SW 63rd CT) Calculations VO]r.pdf 0.1199 4.083 0.0000 298 5 of 54 0.000



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 26-0651.ec6

LIC# : KW-06018068, Build:20.25.07.09

Eastern Engineering Group

DESCRIPTION: Combination #1 (DL+DLL Dist. + 200 Conc)

(c) ENERCALC, LLC 1982-2026

Vertical Reactions Support notation : Far left is #: Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.486
Max Upward from Load Combinations 0.486
Max Upward from Load Cases 0.363
D Only 0.122
+D+L 0.486
+D+0.750L 0.395
+0.60D 0.073
L Only 0.363
Steel Section Properties : HSS8x2x1/4
Depth = 8.000 in | xx £ 28.50 in*4 J = 9.360 in"4
S xx 7.12 in"3 Cw = 6.35 in"6
Width = 2.000 in R xx = 2.570 in
Wall Thick = 0.233 in Zx = 9.680 in"3 -
Area = 4.300 in"2 lyy = 2.940 in™4 C = 0.000in"3
Weight = 15.620 plf Syy = 2.940 in"3
Ryy = 0.827 in
Zy = 3.430 in"3
Ycg = 4.000 in
VENBER.- :5?7
R /"
4 /__//’,M/
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i
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 26-0651.ec6

LIC# : KW-06018068, Build:20.25.07.09 Eastern Engineering Group (c) ENERCALC, LLC 1982-2026
DESCRIPTION: Combination #1 (DL+DLL Dist. + 200 Conc)
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Beam Span Moments & Shears at Incremental Locations

Load Dyneésiqedes@ii9ard CT) Calculations VO1.pdf Span Location (ft) Span ID Shear (k) paygMomyent (ft-k)
D Only 0.00 Span 1 0.122 -0.250




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 26-0651.ec6
LIC# : KW-06018068, Build:20.25.07.09 Eastern Engineering Group (c) ENERCALC, LLC 1982-2026

DESCRIPTION: Combination #2 (DL Dist. + 300 Conc. + 200 Conc.)

‘ Code References \

Governing Code : IBC 2018, CBC 2019
Referenced Design Standard(s) : AISC 360-22* *User-selected, not referenced by : IBC 2018, CBC 2019
Load Combination Set : ASCE 7-22 / IBC 2024

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 46.0 ksi
Beam Bracing : Completely Unbraced E: Modulus : 29,000.0 ksi
Bending Axis :  Minor Axis Bending
1(0.50)
(Conserv. )y 030
v v v v v
I '
1 HSS8x2x1/4 2
\’4 Span =4.083 ft >‘1
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Uniform Load : D = 0.030 ksf, Tributary Width = 1.0 ft
Point Load : L=0.50 k @ 4.083 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio =

0.311:1 Maximum Shear Stress Ratio = 0.062 :1

$S8x2x1/4 Section used for this span HSSS 4
399K 1-0:0:20

= Vn/Omega : Allowable

Section used for this span
Ma : Applied
Mn / Omega : Allowable

Load Combination Load Combination
+D+L +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.229 in Ratio = 427 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.251 in Ratio = 391 >=360. Span:1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <360.0 n/a

Maximum Forces & Stresses for Load Combinations

Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M \ Mmax+ Mmax- Ma Max Mny Mny/Omega Cb Rm VaMax VnyVny/Omega
D Only
Dsgn. L= 4.08ft 1 0.034 0.012 -0.25 0.25 12.29 7.36 1.00 1.00 0.12 16.73 10.02
+D+L
Dsgn. L= 4.08ft 1 0.311 0.062 -2.29 2.29 12.29 7.36 1.00 1.00 0.62 16.73 10.02
+D+0.750L
Dsgn. L= 4.08ft 1 0.242 0.050 -1.78 1.78 12.29 7.36 1.00 1.00 0.50 16.73 10.02
+0.60D
Dsgn. L= 4.08ft 1 0.020 0.007 -0.15 0.15 12.29 7.36 1.00 1.00 0.07 16.73 10.02
Overall Maximum Deflections
Span Load Combination Max. ITocation Load Combination Max. I__ocation
"_" Defl in Span "+" Defl in Span
1 +D+L 0.2505 4.083 0.0000 0.000
Maximum Deflections for Load Combinations
Load Combination Span Max. Downward Defl Location in Span Span Max. Upward Defl Location in Span
D Only 1 0.0211 4.083 0.0000 0.000
+D+L 1 0.2505 4.083 0.0000 0.000
+D+0.750L 1 0.1932 4.083 0.0000 0.000
+0.60D . 0.0126 4.083 0.000 0.000
L Only 26-0651 (8965 SW 63rd CT) Calculations VO]r.pdf 0.2294 4.083 0.0000 298 8 of 54 0.000



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 26-0651.ec6

LIC# : KW-06018068, Build:20.25.07.09

Eastern Engineering Group

DESCRIPTION: Combination #2 (DL Dist. + 300 Conc. + 200 Conc.)

(c) ENERCALC, LLC 1982-2026

Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.622
Max Upward from Load Combinations 0.622
Max Upward from Load Cases 0.500
D Only 0.122
+D+L 0.622
+D+0.750L 0.497
+0.60D 0.073
L Only 0.500
Steel Section Properties : HSS8x2x1/4
Depth = 8.000 in | xx £ 28.50 in*4 J = 9.360 in"4
S xx 7.12 in"3 Cw = 6.35in"6
Width = 2.000 in R xx = 2.570 in
Wall Thick = 0.233 in Zx = 9.680 in"3 N
Area = 4.300 in"2 lyy = 2.940 in™4 C = 0.000in"3
Weight = 15.620 plf Syy = 2.940 in"3
Ryy = 0.827 in
Zy = 3.430 in"3
Ycg = 4.000 in
%
1 //M%
é , _..--" / #/
E /
i
£
i
E / //
18 r/ / =
13

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 26-0651.ec6

LIC# : KW-06018068, Build:20.25.07.09 Eastern Engineering Group (c) ENERCALC, LLC 1982-2026
DESCRIPTION: Combination #2 (DL Dist. + 300 Conc. + 200 Conc.)

1]
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Shear (ki
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itanc (1)
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Beam Span Moments & Shears at Incremental Locations

Load Dyneésiqedes@ii9ard CT) Calculations VO1.pdf Span Location (ft) Span ID Shear (k)PaquBW (ft-k)
D Only 0.00 Span 1 0.122 -0.250




3401 NW 82nd Avenue
Ste. 370 Doral, FL 33122
as e rn (305) 599-8133
. . inf t .
£ Engineering Group info@easterneg.com

www.easterneg.com

PLATE CONN. AT CONC. WALL 'C e

Loads:

Vmax= 0.6225= 622.5#
Mmax= 2.292 k-ft= 27 504#-in
a=55°

Loads Processing:

Mx=Mmax.*cos55°
Mx= 27 504#-in* cos55°
Mx= 15 775.64 #-in

My=Mmax.*sen55°
My= 27 504#-in* sen55°
My= 22 529.95#-in

ASD
Fy= 622.5#*C0S55° c5>-;
Fy= 357.05#

Fx= 622.5#*sen55°
Fx= 509.92#

Fz= 200# (railing reaction)

WOOD
FINISH BY
OTHERS

LRFD
Fy= 572#
Fx= 816#
Fz= 320# o

Mx= 25 242#-in

My= 36 048#-in G

*See next page spreadsheet printout for connection
analysis

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 11 of 54
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Hilti PROFIS Engineering 3.1.32

www.hilti.com

Company: Page: 1
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Drafts_Concrete - Apr 16, 2026 (1) Date: 6/18/2026

Fastening point:

Specifier's comments:

1 Anchor Design
1.1 Input data

Anchor type and diameter:
Iltem number:

Specification text:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Shear edge breakout verification:

Stand-off installation:

Anchor pIateCBFENI :

Profile:
Base material:

Reinforcement:

CBFEM

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

Embed plate D1.1 GR. B 1/2
not available

@ 1/2 IN EMBED PLATE D1.1 GR. B WITH 4
IN NOMINAL EMBEDMENT DEPTH PER
TECHNICAL DATA , CAST IN PLACE
INSTALLATION PER MPII

her = 4.000 in.

Hilti Technical Data

-1-

Design Method ACI 318-19 / CIP

Row closest to edge (Case 3 only from ACI 318-19 Fig. R.17.7.2.1b)
e, = 0.000 in. (no stand-off); t = 0.625 in.

I, x 1, xt=12.000in. x 12.000 in. x 0.625 in ;

Rectangular HSS (AISC), HSS10X2X.250; (L x W x T) = 10.000 in. x 2.000 in. x 0.250 in.
cracked concrete, 2000, f.' = 2,000 psi; h = 8.000 in.
tension: not present, shear: not present;

edge reinforcement: none or < No. 4 bar

- The anchor calculation is based on a component-based Finite Element Method (CBFEM)

36,048N 5120

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2026 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 12 of 541
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Hilti PROFIS Engineering 3.1.32

www.hilti.com

Company: Page: 2
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Drafts_Concrete - Apr 16, 2026 (1) Date: 6/18/2026
Fastening point:

1.1.1 Design results

Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
1 Combination 1 N =320;V, = 816; V, = 572; no 80
M, =-25,242; M, = 36,048; M, = 0;
1.2 Load case/Resulting anchor forces y
O3 O4
Anchor reactions [Ib]
Tension force: (+Tension, -Compression) @
Anchor Tension force Shear force Shear force x Shear force y Compression
1 3,709 260 211 152
2 83 243 200 138
4“
3 858 243 200 137
4 -1 250 204 144
Resulting tension force in (x/y)=(-4.339/-2.839): 4,650 [Ib] Tension
Resulting compression force in (x/y)=(3.432/3.145): 4,465 [Ib] O1 0?2
Anchor forces are calculated based on a component-based Finite Element Method (CBFEM)
1.3 Tension load
Load N, [Ib] Capacity ® N, [Ib] Utilization By =N, /® N, Status
Steel Strength* 3,709 9,555 39 OK
Pullout Strength* 3,709 6,597 57 OK
Concrete Breakout Failure** 4,651 5,838 80 OK
Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

* highest loaded anchor **anchor group (anchors in tension)

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2026 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf
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Hilti PROFIS Engineering 3.1.32

www.hilti.com

Company:
Address:
Phone | Fax:
Design:
Fastening point:

I
Drafts_Concrete - Apr 16, 2026 (1)

Page:

Specifier:

E-Mail:
Date:

6/18/2026

1.3.1 Steel Strength

N = Asen fua ACI 318-19 Eq. (17.6.1.2)
¢ N, >Ny, ACI 318-19 Table 17.5.2
Variables
Ase,N [in'z] futa [pSI]
0.20 65,000
Calculations
Ng, [Ib]
12,740
Results
Nsa [|b] ¢ steel d) Nsa [Ib] Nua [Ib]
12,740 0.750 9,555 3,709
1.3.2 Pullout Strength
[ N? ACI 318-19 Eq. (17.6.3.1)
N, =8 Ay, f. ACI 318-19 Eq. (17.6.3.2.2a)
¢ Non > Nyg ACI 318-19 Table 17.5.2
Variables
Ve Aoy lin] ra f. [psil
1.000 0.59 1.000 2,000
Calculations
N, [Ib]
9,424
Results
Ngn [1b] ® concrete ¢ N, [Ib] Nya [Ib]
9,424 0.700 6,597 3,709

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2026 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf
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Hilti PROFIS Engineering 3.1.32

www.hilti.com

Company: Page: 4
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Drafts_Concrete - Apr 16, 2026 (1) Date: 6/18/2026

Fastening point:

1.3.3 Concrete Breakout Failure

A
Np, = (ANC) Veon Vean Yen Veon No ACI 318-19 Eq. (17.6.2.1b)
NcO
0 Ngpg > Ny ACI 318-19 Table 17.5.2
Ay,  see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
Awo =9h ACI 318-19 Eq. (17.6.2.1.4)
1
Veon = (1 L2 e'N) <1.0 ACI 318-19 Eq. (17.6.2.3.1)
3h,
C. .
Yegy =0.7+0.3 (1 e ) <1.0 ACI 318-19 Eq. (17.6.2.4.1b)
M ef
Ca min 1'5hef
Ven = MAX(’—, —) <1.0 ACI 318-19 Eq. (17.6.2.6.1b)
! CBC Cac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
hg [in.] €cqn [in-] € [in.] Camin [iN] Ven
4.000 2.839 1.339 4.000 1.000
C, [in] Ke A, f, [psil
- 24 1.000 2,000

Calculations

Ay, [in’] Ay [in*] Y eotn Vecan Vean Veon N, [Ib]
280.00 144.00 0.679 0.818 0.900 1,000 8,586
Results
Ny [1b] ® concrete ¢ Ngpg [Ib] Ny [1b]
8,340 0.700 5,838 4,651

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.4 Shear load

Load V,, [lb] Capacity  V_[Ib] Utilization By =V /¢ V, Status
Steel Strength* 260 8,281 4 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 996 27,123 4 OK
Concrete edge failure in direction y-** 816 5,950 14 OK

* highest loaded anchor **anchor group (relevant anchors)
When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

1.4.1 Steel Strength

Vo o =Auyfi ACI 318-19 Eq. (17.7.1.2a)
¢ Veer > Via ACI 318-19 Table 17.5.2
Variables
Ase,v [in-Z] futa [psi]
0.20 65,000

Calculations

Vg, [Ib]
12,740
Results
Vsa [|b] ¢ steel ¢ Vsa [lb] Vua [Ib]
12,740 0.650 8,281 260

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.4.2 Pryout Strength

% =k Pre N
cpg cp ANcO Wec,N \Ved,N "VC,N ch,N b

¢ chg Zvua

Ay, see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)

2
Anco =9 hg

1
\Vec,N =( 2eN)S
T+ 3h,

1.0

ACI 318-19 Eq. (17.7.3.1b)
ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.6.2.1.4)

ACI 318-19 Eq. (17.6.2.3.1)

Yegy =0.7+0.3 (105? ) <10 ACI 318-19 Eq. (17.6.2.4.1b)
. ef
Ca min 1'5hef
Ven = MAX(C’—, —) <1.0 ACI 318-19 Eq. (17.6.2.6.1b)
ac ac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
Kep hg [in.] € [in.] e [in.] Camin [iN-]
2 4.000 0.000 0.000 4.000
Ven Gy [in] ke A f, [psi]
1.000 - 24 1.000 2,000
Calculations
A [in] Ao lin] W eetn Veezn Vean Vepn N, [1b]
361.00 144.00 1.000 1.000 0.900 1.000 8,586
Results
Vepq [1b] ¢ concrete 9 Vpg [ID] Vi [Ib]
38,747 0.700 27,123 996

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.4.3 Concrete edge failure in direction y-

A
Vcbg = (A\:/CO) v ec,V ‘Ved,v Wc,v ‘Vh,v Wparallel,v Vb ACI 318-19 Eq' (17721b)
Cl
[0 Vebg = Via ACI 318-19 Table 17.5.2
Ay, seeACI 318-19, Section 17.7.2.1, Fig. R 17.7.2.1(b)*
Ay =45 c; ACI 318-19 Eq. (17.7.2.1.3)
1
Vv = (1 . e;, ) <1.0 ACI 318-19 Eq. (17.7.2.3.1)
1.5¢,,
Yoy =07+ 0.3(1 (;’é ) <1.0 ACI 318-19 Eq. (17.7.2.4.1b)
~val
1.5¢,,
Vv =N—f 2 1.0 ACI 318-19 Eq. (17.7.2.6.1)
a
vV, = AN . f ¢! ACI 318-19 Eq. (17.7.2.2.1
b = 7(d—) \d, ) A, Vf, ¢y -19 Eq. (17.7.2.2.1a)
a
Variables
Cyq [iN.] GCyp [in] ey [in] Vv h, [in.]
4.000 4.000 0.000 1.000 8.000
I [in.] A a d, [in] fc [psi] WV parallel,v
4.000 1.000 0.500 2,000 2.000

Calculations

Ay, [in.7] Ayg lin7] Veoy Vedy Yhy V,, [Ib]
114.00 72.00 1.000 1.000 1.000 2,684
Results
Vcbg [|b] ¢ concrete ¢ Vcbg [Ib] Vua [Ib]
8,500 0.700 5,950 816

*Anchor row defined by: Anchor 1, 2; Case 3 controls

When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

1.5 Combined tension and shear loads, per ACI 318-19 section 17.8

Pn By ¢ Utilization By, [%] Status
0.797 0.137 5/3 73 OK

Buy = By + By <=1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.6 Warnings

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, ACI318, IS1946, AS
5216:2021, ETAG 001/Annex C, EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor
plate are not considered - the anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading.
PROFIS Engineering calculates the minimum required anchor plate thickness with CBFEM 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 carried out by PROFIS Engineering. Input data and
results must be checked for agreement with the existing conditions and for plausibility!

» The equations presented in this report are based on imperial units. When inputs are displayed in metric units, the user should be aware that the
equations remain in their imperial format.

Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or pryout strength governs.

+ For additional information about ACI 318 strength design provisions, please go to
https://viewer.joomag.com/profis-design-guide-us-en-summer-2021/0841849001625154758?short&/

Attention! In case of compressive anchor forces a buckling check as well as the proof of the local load transfer into and within the base material
(incl. punching) has to be done separately.

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This means
load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering 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 anchor plate
assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with the existing conditions
and for plausibility!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.7 Installation data

Profile: Rectangular HSS (AISC), HSS10X2X.250; (L x W x T) = 10.000 in. x
2.000 in. x 0.250 in.

Hole diameter in the fixture: d; = 0.562 in.
Plate thickness (input): 0.625 in.

@ 1/2 in Embed plate D1.1 GR. B with 4 in nominal embedment depth per Technical data , cast in place installation per MPII

Anchor type and diameter: Embed plate D1.1 GR. B 1/2

Iltem number: not available

Maximum installation torque: -

Hole diameter in the base material: - in.

Hole depth in the base material: 4.000 in.

Minimum thickness of the base material: 4.813 in.

Ay
6.000 6.000
o
o
i
Ok Ot
o
o
o
©
o
o
o
o
o
o
S
©
1 2
O 2|
o
L
1.500 9.000 1.500
Coordinates Anchor [in.]
Anchor X y Cx Cix Cy Cuy
1 -4.500 -4.500 4.000 - 4.000 -
2 4500 -4.500 13.000 - 4.000 -
3 -4.500 4.500 4.000 - 13.000 -
4 4500 4.500 13.000 - 13.000 -

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2 Anchor plate design
2.1 Input data

Anchor plate:

Anchor type and size:

Anchor stiffness:

Design method:

Stand-off installation:

Profile:

Base material:

Welds (profile to anchor plate):

Mesh size:

Shape: Rectangular

l,x1,xt=12.000in x 12.000 in x 0.625 in
Calculation: CBFEM

Material: ASTM A36; Fy = 36,000 psi; g, = 5.00%

Embed plate D1.1 GR. B 1/2, h,; = 4.000 in

The anchor is modeled considering stiffness values determined from load displacement curves
tested in an independent laboratory. Please note that no simple replacement of the anchor is
possible as the anchor stiffness has a major impact on the load distribution results.

AISC and LRFD-based design using component-based FEM

e, = 0.000 in (No stand-off); t = 0.625 in

HSS10X2X.250; (Lx W x T x FT) = 10.000 in x 2.000 in x 0.250 in x -
Material: ASTM A500 Gr.B Rect; F, = 46,000 psi; €, = 5.00%
Eccentricity x: 0.000 in

Eccentricity y: 0.000 in

Cracked concrete; 2000; f,

c,cyl

= 2,000 psi; h =8.000 in

Type of redistribution: Plastic
Material: E70xx

Number of elements on edge: 8
Min. size of element: 0.394 in
Max. size of element: 1.969 in

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2.2 Summary
Description Profile Anchor plate Concrete [%]
Gea [PSi] epi [%] Gea [Psi] epi [%] Hole bearing [%]
1 Combination 1 14,439 0.00 13,403 0.00 1 7
2.3 Anchor plate classification
Results below are displayed for the decisive load combinations: Combination 1
Anchor tension forces Equivalent rigid anchor plate (CBFEM) Component-based Finite Element Method

(CBFEM) anchor plate design

Anchor 1 3,033 Ib
Anchor 2 468 Ib
Anchor 3 1,267 Ib
Anchor 4 -11b

3,709 Ib
83 1b
858 Ib
-11b

User accepted to consider the selected anchor plate as rigid by his/her engineering judgement. This means the anchor design guidelines can be

applied.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2.4 Profile/Stiffeners/Plate

Profile and stiffeners are verified at the level of the steel to concrete connection. The connection design does not replace the steel design for critical

cross sections, which should be performed outside of PROFIS Engineering.

2.4.1 Equivalent stress and plastic strain

Part Load Material f, [psi] €iim [%] Gea [Psi] ep [%] Status
combination

Plate Combination 1 ASTM A36 36,000 5.00 13,403 0.00 OK

Profile Combination 1  ASTM A500 Gr.B 46,000 5.00 14,439 0.00 OK
Rect

Profile Combination 1 ASTM A500 Gr.B 46,000 5.00 9,033 0.00 OK
Rect

Profile Combination 1 ASTM A500 Gr.B 46,000 5.00 8,698 0.00 OK
Rect

Profile Combination 1 ASTM A500 Gr.B 46,000 5.00 10,681 0.00 OK

Rect

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2.4.1.1 Equivalent stress

Results below are displayed for the decisive load combination: 1 - Combination 1

46,000 psi

0 psi

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2.4.1.2 Plastic strain

Results below are displayed for the decisive load combination: 1 - Combination 1

5.00%

0.00%

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2.4.2 Plate hole bearing resistance, AISC 360-16 Section J3

Decisive load combination: 1 - Combination 1

Equations
R, = min(1.21,tF,,2.4dtF ) (AISC 360-16 J3-6a, c)
d)Rn = 0.75R,
\% < ¢Rn
Variables
I, [in] t [in] F, [psi] d [in] R, [Ib]
Anchor 1 1.568 0.625 58,000 0.500 43,514
Anchor 2 2.359 0.625 58,000 0.500 43,514
Anchor 3 1.537 0.625 58,000 0.500 43,514
Anchor 4 12.572 0.625 58,000 0.500 43,514
Results
V [Ib] ¢R" [1b] Utilization [%)] Status
Anchor 1 260 32,635 1 OK
Anchor 2 243 32,635 1 OK
Anchor 3 243 32,635 1 OK
Anchor 4 250 32,635 1 OK

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2.5 Concrete

Decisive load combination: 1 - Combination 1

2.5.1 Compression in concrete under the anchor plate

2.5.2 Concrete block compressive strength resistance check, AISC 360-16 Section J8

Equations
Fp = ¢ fp,max
_ , A2 AZ
£ max = 085f (X) <171+ (X) <2
N
G = —
A
o o
Utilization = —
F

370 psi

0 psi

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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Variables
N [Ib] f.' [psi] ¢ A4 [in?] A, [in?]
4,465 2,000 0.65 32.69 126.96
Results
Load combination F, [psi] o [psil Utilization [%] Status
Combination 1 2,178 137 7 OK

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2.6 Symbol explanation

Aq Loaded area of concrete

Ao Supporting area

d Nominal diameter of the bolt

Siim Limit plastic strain

o Plastic strain from CBFEM results

f Concrete compressive strength

f Concrete compressive strength

F, Specified minimum tensile strength of the connected material
F, Concrete block design bearing strength

fo.max Concrete block design bearing strength maximum

f Yield strength

I Clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent hole or edge
of the material

N Resulting compression force

c Average stress in concrete

Okd Equivalent stress

¢ Resistance factor

¢Rn Factored resistance

t Thickness of the anchor plate

\% Resultant of shear forces Vy, Vz in bolt.
2.7 Warnings

« By using the CBFEM calculation functionality of PROFIS Engineering you may act outside the applicable design codes and your specified
anchor plate may not behave rigid. Please, validate the results with a professional designer and/or structural engineer to ensure suitability and
adequacy for your specific jurisdiction and project requirements.

« The anchor is modeled considering stiffness values determined from load displacement curves tested in an independent laboratory. Please note
that no simple replacement of the anchor is possible as the anchor stiffness has a major impact on the load distribution results.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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3 Summary of results

Design of the anchor plate, anchors, welds and other elements are based on CBFEM (component based finite element method) and AISC.

Load combination Max. utilization Status
Anchors Combination 1 80% OK
Anchor plate Combination 1 38% OK
Concrete Combination 1 7% OK
Profile Combination 1 32% OK

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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4 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

« You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not
use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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| Weld Design For Tube |

MATERIALS:

Electrodes:
E 70 XX --—--Fu=70 Ksi
E 60 XX ----Fu=60 Ksi

Weld and Section Data: |
Uttimate Tensile Strength (ksi)

Width of Tube Steel (in)

Depth of Tube Steel (in)
Load Data: |

Moment (Kips-ft)

Shear (Kips)

Tension or Compression (Kips)
Torsional Moment (kips-ft)

Check Weld Section : |

t,:= |x < 0.00001

F, := 0.3[F, ksi
2

2 2
b d
2 T a2 —| +|—=
. Pweld Mweld a2 1 'vaeld weld ( 2) (2)
while 2(b dEt+ 2 +2b dEt+ 3 =Fy
+ +
( ) . & - ( ) (b + d) .
\ 3 6
X « x+ 0.01
t,=0.08 | in
d 3
Swetd := | bld + 3 (tl, Sweld = 1.39 in
.2
Aweld = Zmd + b)me mn
(b +d)° 3
Jweld == P Joeld = 13.33 | in

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 32 of 54



Check Bending Stress :

Mweldmlz)
fi = ————
Sweld
Check Shear Stress : |
2 2
b d
Tyead20 (= | +|=
1'5vweld 1 (2) (2)
f, = +
Aweld Jweld

Check Tension Stress : |

_ Pweld

a-

Aweld

ICheck Combined Stress :

fweld = (fb + fa)z + fV2

STRESS := |"N.G."

"OK" if Fy = fyeq

t
Wi = |"3/16" if 07607 < 0.1875
te
"1/4" if 0.1875 < <0.25
0.707
te
"3/8" if 0.25 < <0.375
0.707
tC
12" if 0.375 < <0.50
0.707
te
"S/8" if 0.50 < <0.625
tC
"3/4"if 0.625 < <0.750
tC
< 1.00

"1" if 0.75 <
0.707

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf

f,=0.58 Ksi

fweld =19.97 ksi

[STRESS = "OK" |

Woerq = "3/16"
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GLASS RAILING AT
STAIR DESIGN
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| Glass Effective Laminated Thickness

Laminate Glass Data: |

Young Modulus of Elasticity of Glass E MPa
For Soda Lime Glass: E=10 400 Ksi (71705.5 MPa)

h,, := 0.06i Interlayer Thickness (in)

Glass Ply 1 Minimum Thickness (in) (See ASTM E1300-09a Table 4)
Glass Ply 2 Minimum Thickness (in) (See ASTM E1300-09a Table 4)

Length Scale (Smallest in-Plane Dimension of the Laminate Plate (in)

For Exterior: SentryGlass 1,640 psi (11.3 MPa) PVB 70 psi (0.48 MPa)

= cuils Interlayer Storage Shear Modulus G=3830 psi (For Wind 3s/50 Celcius)

- For Interior: SentryGlass 3830 psi (26.4 MPa) PVB 140 psi (0.96 MPa)
hg:= 0.50fhy +hy) + hy, hg = 0.279(
hsml
hs.1 = hg 1 = 01400
) hy +h, .
- hgTh,

- hg » = 0.1400

2

—
|

2
=hylhg o +hylhg

I = 0.0090in(in(iH

1

|, OSEL,

I' =0.903

Gl @

Laminate Effective Thickness For Deflection |

3 3 3
herV:: \/hl +h2 +12|TD]S

Laminate Effective Thickness For Bending Stress |

3
efw

max(hl ,hz) +2 Eﬂ“&hax(hs'l ,hs.z)

h

hl.efO' =

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 35 of 54



TABLE 4 Nominal and Minimum Glass Thicknesses

Nominal

e Minimum
Ickness or Thickness,
Designation, i
_ mm (in.)
mm (in.)
25 (¥2) 2.16 (0.085)
2.7 (lami) 2.59 (0.102)
3.0 (V) 2.92 ( 0.115)
40 (552) 3.78 ( 0.149)
5.0 (%4e) 4.57 (0.180)
6.0 (Va) 5.56 (0.219)
8.0 (%4s) 7.42 (0.292)
10.0 (358 ) 9.02 (0.355)
12.0 (2) 11.91 (0.469)
16.0 (5% ) 15.09 (0.595)
19.0 (34) 18.26 (0.719)
220 (%) 21.44 (0.844)
25.0 (1) 24.61 (0.969)

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf
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| Glass Railing Design w/ Standoff Support

P.vertica

L
TOP RAIL
|
G)—if P.horizontal

S
h
-t GLASS
CLASS~| < >
GLASS GLASS
BOTTOM w
CDNNECTIDN\7 - |
4 L. i
SECTION LATERAL BOTTOM
CONNECTION

Loads Data: |
P50 = 200.00 Concentrated Load (lbs)
450 := 50.0qUniform Load (plf)
Uniform Distributed Load (psf)
Glass Data: |
[E := 10400000.00| Modulus of Elasticity of Glass (psi)
|Mrﬂexure = 24000,0(1 Modulus of Rupture of Glass in Flexure For Live Loads (psi)
|Fb wind = 9600,00| Allowable Stress in Flexure For Wind Loads Per ASTM E1300 (psi)
|Mrshear = 12000.0(1 Modulus of Rigity of glass in Shear (psi)
Safety Factor
Geometric Glass Railing Data: |
Height of Glass Lite Pannel in Cantilever (in)
t = 0491 Effective Thickness of Glass Pannel for Stress (in) Per ASTM E1300 Appendix X9

-t
[oN
i
I
i
&

= 40.0 Minimum Width of Glass Pannel (in)

<

min

Winax = 60.00 Maximum Width of Glass Pannel (in)

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf

Effective Thickness of Glass Pannel for Deflection (in) Per ASTM E1300 Appendix X9
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Mr
flexure ‘
Fodive™ —gp [Fo jive = 600000 psi
Mr
shear
F, = F. = 3000.00 si
v SF v p
L:= |h L =40.00 in
Win if Win < h
L, .
SX:: P SX: 1.61 in
LE
= 4
A b I, =0.39 in

A =19.64 in

>
I
-
=
wa
[\

IActual Glass Moment in Length (L): |

Concentrated Load =200 Ibs.

Uniform Load = 50 plf

L
Mg := a5 My = 7333.33 Ibs — in

Uniform Distributed Wind Load

Mying = q;:i:d > [Myying = 134444 | Ibs — in
MGiass.live = maX(MZOO’MSO) |MGlass.live = 8800.00 | Ibs —in
MGiass.wind = Mwind |MGlass.wind = 1344.44 | Ibs — in
MGlass = maX(MGlass.live’MGlass.wind) |MGlass = 8800.00 | Ibs — in

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 38 of 54



IActual Glass Shear in Length (L): |

Concentrated Load =200 Ibs.

Uniform Load = 50 plf
L

Uniform Distributed Wind Load

Qwind

Vailass = MX(V200-V50: Vayind) VGlags = 200.00 | 1bs

Section Required: |

Bending Design:
Section Modulus Required

er = max

Sx, = 1.47 in3

MGlass.live MGlass.wind
Fy live Fp.wind

Shear Design:
Area Required

A= V(lilass 2

A%

Section Provided: |

BENDINGy ¢ = if (Sx, 2 min(S,),"N.G" ,"OK" ) [BENDING s = "OK" |

glass - glass ~

SHEAR 1,5 = if(A, 2 A,"N.G" ,"OK") [SHEAR s =

="OK" |

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 39 of 54



Check Deflection: |

Aallow =1.47 in

in

—
o
|
—
[\S)
—
o
1
<
w
oo
~

q .
wind LI:Ii4
A . 144
wind - 8EM} Aying = 0.17 in
DEFLECTION g 1= [ "N.G." [DEFLECTION, .o ="O.K."

"OK."if max(Ar00: Ayind) € Aallow

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 40 of 54



3401 NW 82nd Ave.
Suite 370

Doral, FL. 33122
(305) 599-8133

£ Engineering Group [resereesn

SECTION PROPERTIES

11/2"
TOP HAIL
0 "N Area = 0.4003 in"2
B L) = 00518 in"s
- M yy = 0.0765 in"4
lz = 0.1283 in~4
Pxy = 0.0000 in"4
ey = 0.3596 in
ryy = 0.4372 in

Sxx max = 0.0861 in"3
Sxx min = 0.0743 in"3
Syy max = 0.1020 in"3
Syy min = 0.1020 in™3

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 41 of 54



e

y
)
y

— D
=
—
=
——
=

— ¥

Top rail to provide redistribution of load between glass panels & to remain in place in
case that one of the glass planes breaks

[Fo.op = 34800.04  Top Railing Allowable Bending Stress (psj)

|FV top = 23200_0(1 Top Railing Allowable Shear Stress ( psi)

Sxtop = 0.0743 Top Railing Inertia Modulus for Vertical Loads(ing)

- . . .3
SYtop = 0.1020 Top Railing Inertia Modulus for Horizontal Loads(m )
Atop = 0.4003 Top Railing Area \in

Actual Moment: |

Concentrated Load = 200 Ibs.

Mag0.t0p = w Ma00.t0p = 240000 | b~ in

Uniform Load = 50 plf
Ms0.10p = 0-1012'%'Wmax2 [Mso.10p = 151800 | I~ in
Mactual.top = maX(MZOO.top’MSO.top) |Mactual.top = 2400.00 | b —in

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf
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Actual Shear: |

Concentrated Load = 200 Ibs.

V200.top = P200

Uniform Load = 50 plf

A50
V50.t0p = 0'G'E'Wmax

Vactual.top = maX(VZOO.top’VSO.top)

Section Required: |

Bending Design:
Section Modulus Required

M

Shr— actual.top
Fb.top
Shear Design:
Area Required
1.5V
Ahr = actual.top
Fv.top

Section Provided: |

BENDINGq, := if (Shr > min(Sxqg,. Sygp). "N-G","OK")

SHEARyq, := if (Ahr > Ay, "N.G","OK" )

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf

V500.top = 200.00 | - Ibs
[Vs0.10p = 150.00 | Ibs
|Vactual.t0p = 200.00 | lbs

e

e

[BENDING,; = "OK" |

[SHEARg, = "OK™ |
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Stair Railing: Loads:
- 200# any direction any location. (worst case scenario)
-50#/ft any direction any location.

60 in

I

Stand-offs two at each treads
therefore there will be at least 4
pairs of stand-offs for the 200
pounds (AS A CONSERVATIVE
—+4 ANALYSIS FOR DESIGN
POURPOSES WE WILL ASSUME
ONLY 2 PAIR OF STAND-OFF TO
TAKE THE 200# ACTION), then the
equivalent load per pair of stand-offs
for the 50#/ft = 100# (assuming
stand-off pairs spaced at 24" o.c.)
therefore 200# will be the worst case
scenario.

42 in

T per stand-off = 200# * (44 in) / (3.25 in * 2 pairs)
T per stand-off = 1353.84 #
Shear per stand-off = System Weight = 10 psf * 4ft * 5 ft / 2 stand-offs

Shear per stand-off = 120#

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 44 of 54



S.S Bolt Threaded Tension & Shear Stress Design 14th |

Tpolt -= 143 Tension in Anchor (kips) (Conservative) ASD Factor=2.00

Vpolt := 0-120 ShearinAnchor (kips) ~ (Conservative)
F._. = 33.79 Nominal Shear Strength (ksi) Table J3.2 AISC 16.1-120 ....... =0.45*Fu

F_,:= 53.25 Nominal Tensile Strength (ksi) Table J3.2 AISC 16.1-120......=0.75*Fu

Screw Diameter (in) Threads perin......... (AISC-Table 7-17 page 7-81)

nv .
Fyi=— F,, = 15.000 ksi
F, := Fot F, = 23.667 ksi

0.9743 ) 2
AbOlt =0 7854[€D - R j AbOlt =0.077 in
Check Shear |
\%

bolt .
£, = Ator t, = 1540 ksi
Vallow = FyPApolt Vallow = 1162 | kips
SHEAR := if(f, < F,,,"OK","NG") [SHEAR = "OK" |
Check Tension |
f = Lbolt f, = 18.454 Ksi

bolt

Fnt
F’nt ‘= min| F;, max 0, 1.3Fnt - QE)—EHV F'nt =23.667 ksi

nv
Tatlow = FntBpolt Tallow = 1.834 kips
TENSION = if (Tyo1¢ < Tyjjows "OK" ,"'NG") [TENSION = "OK" ]
Minimum Thread Length |
20T
bolt .
TL, iy = o TLip = 0.193 | in
rafo- 07
n

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 45 of 54



3401 NW 82nd Ave.
Suite 370
Doral, FL. 33122

(305) 599-8133

£ Engineering Group [7ee=cressn

Minimum Thread Length Design
*for 3/8" Diam Bolt A307 Ttable= Available Tensile Strength * Gross Bolt Area=2.475kips

Available Tensile Strength =22.5kips (see attached table 7-2)
Gross Bolt Area=0.11 (see attached table 7-17)

Fu=60ksi (table 2-6 see attached)
Ltable=0.25" Nut Thread Length for Non High-Strength Bolts (see attached table 7-20)

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 46 of 54



IMinimum Base Thickness for Bolt Connection Design AISC

Load Data: |

Tbolt == 1.472 Tension in Anchor (kips) conservative

Bolt Data:

D:=0.37 Bolt Diameter (in)

n:= 16.00 Threads per in......... (AISC-ASD Table 4-147)

Base Material Data: |

FVpase == 18.40 Base Material Allowable Shear Strength (ksi)

:= 58.00 Base Material Tensile Strength (ksi) by Table 2-3 or 2-4 page 2-39 or 2-40

m

c
o
D
(%2}
(4]

=]

ISC Equivalent Bolts Thread Length Data: |

= 2.47 Maximum Allowable Tension in Anchor by Table 7-2 page 7-23

FUiaple = 60.00 Maximun Tensile Strength (ksi) by Table 2-5 page 2-41

3
—+
>
=X
)

Ltaple == 025 Nut Thread Length (in) For High-Strength Bolts.............. Table 7-15 page 7-80
For Non High-Strength Bolts....... Table 7-18 page 7-83

Minimum Thread Length (by Calculations) |

2:Tholt

TL
FVbase-TF(D -

calc ==

0_9743) Tleglc = 0162 | in
n

Minimum Thread Length (by Equivalent AISC Standard) |

L _ L. bolt Flhable
equivalent = “table’ T ° : - _
! Ttable PUpase |TLeqU|vaIent 0.154 | In

Minimum Thread Length |

Tlmin = maX(Tl-calc’T'—equivalent) TLmin

USE MINIMUM 1/4"
CONSERVATIVE

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf Page 47 of 54



DESIGN TABLES

7-23

Available Tensile
Strength of Bolts, kips

Table 7-2

Nominal Bolt Diameter d,, in. 5/g 34 1g 1
Nominal Bolt Area, in.2 0.307 0.442 0.601 0.785
Fold2 | oF,
ASTM Desip. ksi) | (ksi) M| on, | Q| er | nfQ o on, | n/Q | o,
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
A325 & F1852 45.0 67.5 13.8 20.7 | 19.9 29.8 27.1 406 | 35.3 53.0
{YMOQWNW 84.8 17.3 26.0 | 25.0 374 | 340 51.0 | 444 66.6
30 n 255, t 338 | 6.90 104 | 994 14.9 13.5 20.3 | 17.7 26.5
Nominal Bolt Diameter d,, in. 1/g 114 1378 112
Nominal Boit Area, in.2 0.994 1.23 1.48 1.77
FlQ | OF, :
ASTM Dasig. (ksi) | (ki) Q| o, | RIQ | o, | KIQ | o, | r/Q | or,
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
A325 & F1852 45.0 675 | 447 67.1 55.2 82.8 66.8 100 79.5 119
A490 56.5 848 | 56.2 842 | 69.3 104 83.9 126 99.8 150
A307 22.5 338 | 224 335 | 276 414 33.4 50.1 39.8 59.6
ASD LRFD
Q,=200 | ¢,=0.75

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf

AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.

Page 48 of 54



DESIGN TABLES 7-83

Table 7-17
Threading Dimensions for High-Strength
and Non-High-Strength Bolts

2 Net tensile area = 0.7854 x | 0, — —

SCREW THREADS
Unified Standard Series-UNC/UNRC and 4UN/AUNR
ANSIB1.1
——— Nominal size (basic major dia.)
—— No. threads per inch (n)
He I‘*ﬁlp TF/B Thread series symbol
& 17 = - P 5 \— ‘ Thread class symbol ©
2| %H
| » Left hand thread.
Ha No symbol req’d for
) P ’ dp right hand thread.
K % - 10 UNC 2A LH
Thread Dimensions Standard Designations
Diameter Area
Bolt Diameter Min. Root K, Gross Bolt Min. Root Net Tensile Threads per
d,, in. in. Area, in.2 Area, in.2 Area?, in.2 inch, n?
a 0.196 0.0490 0.0301 0.0320 20
38 0.307 £07Y 0.0742 0.0780 16
19 0.417 fHﬂE 0.136 0.142 13
5/g 0.527 0.307 0.218 0.226 11
34 0.642 0.442 0.323 0.334 10
g 0.755 0.601 0.447 0.462 9
1 0.865 0.785 0.587 0.606 8
115 0.970 0.994 0.740 0.763 7
114 1.10 1.23 0.942 0.969 7
1315 1.19 1.49 1.12 1.16 6
117, 1.32 1.77 1.37 1.41 6
13/, 1.53 2.41 1.85 1.90 5
2 1.76 3.14 2.43 2.50 45
2174 2.01 3.98 3.17 3.25 45
217, 2.23 4.91 3.90 4.00 4
23/4 2.48 5.94 483 493 4
3 2.73 7.07 5.85 5.97 4
3, 2.98 8.30 6.97 7.10 4
31 3.23 9.62 8.19 8.33 4
334 3.48 11.0 9.51 9.66 4
4 3.73 12.6 10.9 111 4
0.9743\2

® For diameters listed, thread series is UNC (coarse). For larger diameters, thread series is 4UN.
¢ 2A denotes Class 2A fit applicable to external threads;
2B denotes corresponding Class 2B fit for internal threads.

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf
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26-0

TABLES FOR THE GENERAL DESIGN AND SPECIFICATIONS OF MATERIALS 241

Table 2-6
Applicable ASTM Specifications for
High- 5 "
Strength s 5 | Anchor Rods
Bolts S b=
= E =
-3 . w | E
F 5 |BE| £ s |8 |8
4 g (Fs8|l & 2 |x B
Min. F S |L s 5
- u, - g T = 73 Fﬂ_’ ] 'g = 'g-u
Yield | Tensile 5 |95| 8 § 8|S -k B2
- oty —
ASTM Stress | Stress? | Diameter Range | 2 (28| E g § §§ 2 18|88 |22
Designation | (ksi) | (ksi) (in.) S|E2| 8|2 |2 G2 |5 |2 |2 |E
08 — 65 | 0.37510 0.75, incl. | |
305 — 105 over 1to 1.5 incl.
— 120 0.5t0 1, incl.
A490 — 150 051015
F1852 — 105 1.125
— 120 0.510 1, incl.
A194 Gr. 2H — — 0.25t0 4 B
A563 — — 025104
F436° — — 025t04 -
F959 —_ —_— 05t01.5
A36 36 58-80 to 10
— 100 over4to7
A193 Gr. B7® — 115 over 2510 4
— 2.5 and under
Gr.A {——m— 60 025t0 4
A307/ ) .
Gr.C — 58-80 025t04
A354 Gr. BD — 140 2.510 4 incl.
" — 150 | 025t025,inc. | _
— 90 1.75to 3 incl. ¢
A449 — 105 1.125t01.5,incl. | ¢
— 120 0.25t0 1, incl. ¢
Gr. 42 42 60 to6
Gr. 50 50 65 04
A572 | Gr.55 55 70 to2
Gr. 60 60 75 t01.25
Gr. 65 65 80 to 1.25
42 63 Over 5 to 8, incl.
A588 46 67 Over 4 to 5, incl.
50 70 4 and under
A687 105 | 150 max. 0.625t0 3
F1554 | Gr. 36 36 58-80 025t0 4
Gr. 55 55 75-95 025t0 4
Gr. 105 105 125-150 025103
I = Preferred material specification.
= Qther applicable material specification, the availability of which should be confirmed prior to specification.
[] = Material specification does not apply.
— Indicates that a value is not specified in the material specification.
@ Minimum unless a range is shown or maximum (max.) is indicated.
b Special washer requirements may apply per RCSC Specification Table 6.1 for some steel-to-steel bolting applications and per Part 14 for
anchor-rod applications.
¢ See AISC Specification Section A3.3 for limitations on use of ASTM A449 bolts.
¢ When atmospheric corrosion resistance is desired, Type 3 can be specified.
€ For anchor rods with temperature and corrosion resistance characteristics.
651 (8965 SW 63rd CT) Calculations V01 pdf Page 5
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DESIGN TABLES

7-85

Table 7-20

Countersunk

ol Qe (0

Dimensions of Non-High-Strength Bolts, in.

For high-strength bolt and nut dimensions, refer to Table 7-15.

Square, hex, and heavy hex bolt dimensions, rounded to nearest ¥ in., are in accordance with ANS| B18.2.1.
Countersunk bolt dimensions, rounded to the nearest s in., are in accordance with ANSI 18.5.

Minimum thread length = 2d, + Ya-in. for bolts up to 6 in. long, and 2d, + Va-in. for bolts longer than 6 in.

‘ Min, Thrd.
Square Hex Heavy Hex Countersunk Yo
Bolts Dia 9 vy Length, in.
d, in. L< | L>
Fin. | Gin. | H,in. | Fin. | C,in. | Hin. | F,in. | C,in. | H,in. | C,in.| H,in. | 6in. | 6in.
Ya | % | 2 | e | The | o | e | - - -T2 | Vs | ¥ |1
Y8 o116ttt e | S & Tnd - | - - | Mne| 3he | 1 14
Vol 3 (Ve | She | 3a | 18 | 3 | s |1 S | T8 | Va | 14 | 12
S8 | he|1%6 | The | Yne|1'e | The [1e | 1Va |18 |1Ve | Sne | 112 | 134
Ya (18 [1%6 | o e [ 1516 | Yo |1 (176 | Vo |13 | %8 | 134 | 2
s | 1516 |17 | S8 [ 1516 [1%2 | %6 | 17he | 11V16| %6 | 1%16 | 716 | 2 214
1 MW [2Ys | Ve (12 (1% | Ve |15 | 178 | el 1136| 12 | 2Vs | 270
g [ 16| 2% | 34 |16 | 1156| 3a | 1936|216 | 34 |26 | %16 | 272 | 234
WWa (17 [25% |78 |17 236 | 718 |2 76| s |2Va | S8 | 2% | 3
138 [ 2V16 | 2516 1516 | 2116 | 2% | 576 2346 | 22 | SHe| 2V | 14e | 3 34
1 |2% (36 |1 |20 |2% |1 [2% |26 |1 27| % | 3V | 3%
D1y, | - - - |25 |3 1316 | 2% | 3%16 | 1316 | - - | 3% | 4
2 - - - |3 3’6 (1% | 3% | 3% |13 - - | 4V | 4
21 | - - - 3% (37 |12 [3V2 |46 |11 - - | 4% | 5
2 | - - - | 3% |45 | 116|378 |42 | 1Vpg| - - | 5V | 5
2% | - - — A% (4% [ 1%6| 4Ya | 4516|1130 - - | 5% |6
3 - - —- |42 | 5% |2 45 | 5% | 2 - - |6 )
3y | - - - |47 |5% |2%6| - - - - - | 6 7
3| - - - | 5% |66 | 2506 | - - - - - | 6 7
33| - - - | 5% |6 |2 - - - - - | 6 8
4 - - - |6 61916 | 21716 - - - - - |6 87
Notes:

26-0651 (8965 SW 63rd CT) Calculations VO1.pdf
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. 5 3401 NW A2nd Avenue, PRCJ. NAME:
@ S @ §W ﬁ Sule 370, Miami, FL 33122 TTU T oo
; . (305} 588-6133 ) .
Engineering Group  slessenegcen PROG Mo AT
DESIGNED BY: PAGE:
REVIEWED BY:
((CONNECTIODN TO  CONOLETE S A
%N”'”'k«»‘mm,__mm__"_m“m_wk Y i
Lo N
L 2004 ¢ ey
P—: D004
W
49
t/&ac/ 0 eefﬂgwxﬂfﬁ )
T o Ful  _ sppqy (42'42'+4)
A —_ e
d <.
/ == 2400%# : N COLNETE

ELA®>
.¢ '450’/?)/?7? ) (,;D) /;&,_\,'/ {% S/a,g/.,%ﬂ _ | 2!)f FZDDQ_
/Dfr /ﬂ’c’«?r}@f,

Tootd = 2300%% 1500 & <1922.46# =Tallow (OK)
a dall
V/wv bolf = 200 . 40D # <52416#=Vallow (OK)
—T
[ I T NN EEEEEEEEEEEEEE - 1

E“é“ Use ﬁﬁ%ﬁ " Thicoded  Bocf Cor Fwﬁ/y zﬂf/p@xy N/f W/}’g”
. Ve ,g’/'r'aﬂ;(/t‘r’/fnﬁz'a?// £ rrin S/Dﬂa./'ﬂf P 2 n '.ga/%é c:;//;g%.

Tbolt = 2910#x0.7379x0.8953
Tbolt = 1922.46#

Sbolt = 1300#x0.5166x0.7805
Sbolt = 524.16#

COMBINED (Conserv.)

1200#/1922.46# 4.16#<1.00

0.91<1.00  (OK).
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PERFORMANCE TABLE

Cé6+

For the Most Demanding Jobs

THREADED ROD DIA.

EMBEDMENT IN

MAX. CLAMPING FORCE
AFTER PROPER CURE

Threaded Rod Ultimate Tension and Shear Loads"23
Installed in Solid Concrete

ULTIMATE TENSION (lIbs.)

3,000 PSI CONCRETE 5,000 PSI CONCRETE 7,000 PSI CONCRETE

ULTIMATE SHEAR (lbs.)

3,000 PSI CONCRETE &

(in.) CONCRETE (in.) (ft./Ibs.) HIGHER
1-172 3,160 3,785 4,405 N/A
3/8 9
3-3/8 11,640 12,315 12,985 5,200
2 6,075 7,015 7,950 N/A
12 16
4-1/2 20,005 23,305 26,605 11,420
2-172 8,570 9,995 11,420 N/A
5/8 47
5-5/8 24,905 29,015 33,125 18,300
3 12,030 13,570 15,105 N/A
3/4 70
6-3/4 36,645 42,695 48,740 25,720
3-172 15,005 17,335 19,660 N/A
7/8 90
7-1/8 55,575 70,338 85,100 32,120
: 4 - 17,735 20,390 23,045 N/A
9 62,250 73,850 85,450 38,520
5 34,695 36,935 39,170 N/A
1-1/4 370
11-1/4 71,815 90,655 103,495 65,080
1-172 13 450 101,085 117,765 134,445 N/A

1 Allowable working loads for the single installations under static loading should not exceed 25% capacity of the Ultimate Load. To calculate the Allowable Load of the anchor rod, divide the Ultimate Load by 4.
2 Performance values are based on the use of high strength threaded rod (ASTM A193 Gr. B7). The use of lower strength rods will result in lower ultimate tension and shear loads.
3 Linear interpolation may be used for intermediate spacing and edge distances.

PERFORMANCE TABLE

Threaded Rod Allowable Tension Loads?

Installed in Solid Concrete

C6+

For the Most Demanding Jobs
ALLOWABLE TENSION LOAD BASED ON CONCRETE STRENGTH (Ibs.)

THREADED ROD EMBEDMENT IN ASTM A193 GRADE ASTM F593 AISI
DIAin. CONCRETE in. 3,000 psi concrete 5,000 psi concrete 7,000 psi concrete ASTM A307 B7 304SS
1172 L~~~ L~~~ 945 1,100 2,080 4,340 3,995
308 - ey
3-3/8 ; 2,910 :5 3,080 3,245 2,080 4,340 3,995
N )
" 2 It b7, 1,755 1,990 3,730 7,780 7,155
4-1/2 5,000 5,825 6,650 3,730 7,780 7,155
- 2-1/2 2,145 2,500 2,855 5,870 12,230 11,250
5-5/8 6,225 7,255 8,280 5,870 12,230 11,250
- 3 3,010 3,395 3,775 8,490 17,690 14,860
6-3/4 9,160 10,675 12,185 8,490 17,690 14,860
- 3-1/2 3,750 4335 4,915 11,600 25,510 20,835
7-7/8 13,895 17,585 21,275 11,600 25,510 20,835
: 4 4,435 5,100 5,760 15,180 31,620 26,560
9 15,565 18,465 21,365 15,180 31,620 26,560
18 5 8,675 9,235 9,795 23,800 49,580 34,670
11-1/4 19,455 22,665 25,875 23,800 49,580 34,670
1-12 13 25,270 29,440 33,610 33,720 70,250 47,770

1 Use lower value of either bond or steel strength for allowable tension load.
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PERFORMANCE TABLE

C6.|. Threaded Rod Allowable Shear Loads?

For the Most Demanding Jobs Installed in Solid Concrete
‘ ALLOWABLE SHEAR LOAD BASED ON CONCRETE STRENGTH (lIbs.) ALLOWABLE SHEAR LOAD BASED ON STEEL STRENGTH (lbs.)

THREADED ROD EMBEDMENT IN
DIA. (in.) CONCRETE (in.) 3,000 psi concrete & higher ASTM A307 ASTM A193 GRADE B7 ASTM F593 AISI 304 S

1172 PUETI 1,040 2,170 1,995

38
3318 ¢ 130 3 1,040 2,170 1,995
" 2 NN 1,870 3,89 3,585
#1/2 2,855 1,870 3,895 3,585
o5 212 N/A 2,940 6,125 5,635
55/ 4,575 2,940 6,125 5,635
" 3 N/A 4250 8,855 7,440
6:3/4 6,430 4250 8,855 7,440
» 312 N/A 5,800 12,760 10,730
7-1/8 8,030 5,800 12,760 10,730
1 4 N/A 7,59 15,810 13,285
9 9,630 7,59 15,810 13,285
i 5 N/A 11,900 24,79 18,840
11-1/4 16,270 11,900 24,79 18,840

1 Use lower value of either concrete or steel strength for allowable shear load.

PERFORMANCE TABLE

C6+ Rebar Ultimate Tension Loads"23

For the Most Demanding Jobs Installed in Solid Concrete

ULTIMATE TENSION (lbs.) ULTIMATE TENSILE
ULTIMATE YIELD STRENGTH STRENGTH GRADE 60

EMBEDMENT IN CONCRETE

REINFORCING BAR (in.) 3,000 psi concrete 5,000 psi concrete 7,000 psi concrete GRADE 60 REBAR (lIbs.) REBAR (lbs.)
1-172 3,16 ,785 44
#3 / 0 3 0 6,600 9,900
3-3/8 11,640 12,315 12,985
2 6,075 7,015 7,950
#4 12,000 18,000
4172 20,005 23,305 26,605
2-172 8,570 9,995 11,420
#5 18,600 27,900
5-5/8 24,905 29,015 33,125
3 12,030 13,570 15,105
#6 26,400 39,600
6-3/4 36,645 42,695 48,740
3-172 15,005 17,335 19,660
#7 36,000 54,000
7-7/8 55,575 70,338 85,100
4 17,735 20,390 23,045
#8 47,400 71,100
9 62,250 73,850 85,450
5 34,695 36,935 39,170
#10 79,200 114,300
11-1/4 77,815 90,655 103,495
#11 13 101,085 117,764 134,443 93,600 140,400

1 Allowable working loads for the single installation under static loading should not exceed 25% capacity of the Ultimate Load. To calculate the Allowable Load of the anchor, divide the ultimate load by 4.
2 Performance values are based on the use of ASTM A615 Grade 60 reinforcing bar. The use of lower strength rebar will result in lower ultimate tension loads
3 SHEAR DATA: Provided the distance from the rebar to the edge of the concrete member exceeds 1.25 times the embedment depth of the rebar, calculate the ultimate shear load for the rebar anchorage as 60% of the ultimate tensile strength of the rebar.

PERFORMANCE REFERENCE TABLE

C 6.|. Threaded Rod and Rebar Installation in Solid Concrete
YR Y P L L 1 P Tl Edge/Spacing Distance Load Factor Summary™?

LOAD FACTOR DISTANCE FROM EDGE OF CONCRETE LOAD FACTOR DISTANCE FROM ANOTHER ANCHOR
Critical Edge Distance—Tension N Critical Spacing—Tension "
100% Tension Load » 1.25x Anchor Embedment 4, 21 100% Tension Load » 1.50 x Anchor Embedment (o 5.06
Minimum Edge Distance—Tension " Minimum Spacing—Tension "
70% Tension Load » 0.50 x Anchor Embedment 1 . 68 75% Tension Load » (.75 x Anchor Embedment 2 . 5 3
(ritical Edge Distance—Shear n Critical Spacing—Shear "
100% Shear Load » 1.25 x Anchor Embedment 4.21 100% Shear Load » 1.50 x Anchor Embedment ? : gg"
Minimum Edge Distance—Shear " Minimum Spacing—Shear .
30% Shear Load » (.30 x Anchor Embedment 1.0 30% Shear Load » (.50 x Anchor Embedment
1 uge|inearimerpo|anon: Tension- E.D factor Shear- E.D factor - Tension- Spacing Shear- Spacing
2 Anchors are affected by 4210 4.210 1 +the product of tension andsh| 5 0B0 1 5 060 1
L 2.000 0.5166 4.000 0.8953 4.000 0.7805
Lot 1010 0.3000 2530 0.7500 1.680 0.3000
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