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STRUCTURAL CALCULATIONS
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Steel Stair Design

Loads

Stair Tread = HSS 2"x10"x3/8"
DL= self-weight + 20 psf (imposed)
LL=60.0 psf or PL 300 #

Central Stringer = HSS6x4x1/4
DL= 30 psf + 20 psf (imposed)
LL=60.0 psf

Tread

Load Combinations

Comb (1)
gl=DL+LL

Comb (2)
g2=DL + 1/2 x LL w/ Ecc

Comb (3)
g2 = DL + 300#

See Printout for every Case-Scenario
Combination 3 is worst case scenario. Member is OK
for use under the imposed load conditions
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 24-264 Calculation.ec6

LIC#: KW-06011763, Build:20.23.05.01
DESCRIPTION: Copy of Comb 1 DL + LL

CODE REFERENCES

Arch-Deco Design & Construction Inc.

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :Allowable Strength Design
Beam Bracing :

Bending Axis :  Minor Axis Bending

Beam is Fully Braced against lateral-torsional buckling

46.0 ksi
29,000.0 ksi

Fy : Steel Yield :
E: Modulus :

L(0.060)

D(0.050)

W \\\\\\\ \

HSS10x2x3/8

Span = 4.0 ft

Applied Loads

Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Uniform Load : D = 0.050 k/ft, Tributary Width = 1.0 ft

Uniform Load : L = 0.060 k/ft, Tributary Width = 1.0 ft

DESIGN SUMMARY | DesignOK |
Maximum Bending Stress Ratio = 0.083: 1 Maximum Shear Stress Ratio = 0.050 : 1
Section used for this span HSS10x2x3/8 Section used for this span HSS10x2x3/8

Ma : Applied 1.099 k-ft Va : Applied 0.5496 k
Mn / Omega : Allowable 13.222 k-ft Vn/Omega : Allowable 10.994 k
Load Combination +D+L Load Combination +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 0.024 in Ratio= 3,951 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1:L Only
Max Downward Total Deflection 0.056 in Ratio= 1725 >=180 Span: 1: +D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180

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= 4.00 ft 1 0.047 0.028 -0.62 0.62 22.08 13.22 1.00 1.00 0.31 18.36 10.99
+D+L

Dsgn. L= 4.00 ft 1 0.083 0.050 -1.10 1.10 22.08 13.22 1.00 1.00 0.55 18.36 10.99
+D+0.750L

Dsgn. L= 4.00 ft 1 0.074 0.045 -0.98 0.98 22.08 13.22 1.00 1.00 0.49 18.36 10.99
+0.60D

Dsgn. L= 4.00 ft 1 0.028 0.017 -0.37 0.37 22.08 13.22 1.00 1.00 0.19 18.36 10.99
Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

+D+L 1 0.0556 4.000 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 0.0313 4.000 0.0000 0.000

+D+L 1 0.0556 4.000 0.0000 0.000

+D+0.750L 1 0.0496 4.000 0.0000 0.000

+0.600, 1 %82%8‘ 4.000 0.0000 0.000

4-264 5900 4th Terr. 3 0of 53
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Copy of Comb 1 DL + LL

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.550
Max Upward from Load Combinations 0.550
Max Upward from Load Cases 0.310
D Only 0.310
+D+L 0.550
+D+0.750L 0.490
+0.60D 0.186
L Only 0.240
Steel Section Properties : HSS10x2x3/8
Depth = 10.000 in | xx = 71.70 in"4 J = 15.900 in*4
S xx 14.30 in"3 Cw = 11.00 in"6
Width = 2.000 in R xx = 3.080 in
Wall Thick = 0.349 in Zx = 20.300 in*3
Area = 7.580 in"2 lyy = 4.700 in™4 c = 0.000in"3
Weight = 27.406 plf Syy = 4.700 in"3
Ryy = 0.787 in
Zy = 5.760 in"3
Ycg = 5.000 in
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc.
DESCRIPTION: Copy of Comb 1 DL + LL
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(c) ENERCALC INC 1983-2023
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Beam Span Moments & Shears at Incremental Locations
Load Typsgfombination Spagghgadiion afthreSPan 1D Shear (k)
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D Only 0.00 Span 1 0.310
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Comb 2 DL + 0.5LL

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :Allowable Strength Design Fy : Steel Yield : 46.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Minor Axis Bending
L(0.060)
D(0.050)
T
//
—
- - O — - = =]
= HSS10x2x3/8
| Span = 4.0 ft |
I |
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D = 0.050 k/ft, Tributary Width = 1.0 ft
Uniform Load : L = 0.060 k/ft, Extent = 2.0 -->> 4.0 ft, Tributary Width = 1.0 ft
DESIGN SUMMARY | DesignOK |
Maximum Bending Stress Ratio = 0.074:1 Maximum Shear Stress Ratio = 0.039 : 1
Section used for this span HSS10x2x3/8 Section used for this span HSS10x2x3/8
Ma : Applied 0.979 k-ft Va : Applied 0.4296 k
Mn / Omega : Allowable 13.222 k-ft Vn/Omega : Allowable 10.994 k
Load Combination +D+L Load Combination +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 0.021 in Ratio= 4,626 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1:L Only
Max Downward Total Deflection 0.052 in Ratio= 1843 >=180 Span: 1: +D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180
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= 4.00 ft 1 0.047 0.028 -0.62 0.62 22.08 13.22 1.00 1.00 0.31 18.36 10.99
+D+L
Dsgn. L= 4.00 ft 1 0.074 0.039 -0.98 0.98 22.08 13.22 1.00 1.00 0.43 18.36 10.99
+D+0.750L
Dsgn. L= 4.00 ft 1 0.067 0.036 -0.89 0.89 22.08 13.22 1.00 1.00 0.40 18.36 10.99
+0.60D
Dsgn. L= 4.00 ft 1 0.028 0.017 -0.37 0.37 22.08 13.22 1.00 1.00 0.19 18.36 10.99
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.0521 4.000 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 0.0313 4.000 0.0000 0.000
+D+L 1 0.0521 4.000 0.0000 0.000
+D+0.750L 1 0.0469 4.000 0.0000 0.000
+0.60I% 1 %82%8, 4.000 0.0000 0.000
4-264 5900 4th Terr. 6 of 53
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Comb 2 DL + 0.5LL

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.430
Max Upward from Load Combinations 0.430
Max Upward from Load Cases 0.310
D Only 0.310
+D+L 0.430
+D+0.750L 0.400
+0.60D 0.186
L Only 0.120
Steel Section Properties : HSS10x2x3/8
Depth = 10.000 in | xx = 71.70 in"4 J = 15.900 in*4
S xx 14.30 in"3 Cw = 11.00 in"6
Width = 2.000 in R xx = 3.080 in
Wall Thick = 0.349 in Zx = 20.300 in*3
Area = 7.580 in"2 lyy = 4.700 in™4 c = 0.000in"3
Weight = 27.406 plf Syy = 4.700 in"3
Ryy = 0.787 in
Zy = 5.760 in"3
Ycg = 5.000 in
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01
DESCRIPTION: Comb 2 DL + 0.5LL

Arch-Deco Design & Construction Inc.

I

(c) ENERCALC INC 1983-2023

03

~__
T
\Mﬁm

02

Ny
S Q
P \\

Shear (k2

""-.__-_-_--

/

0l

~
\\
—

MEMRER-=

~
N

‘\\E

-—»__,________h

i 15 ik

Disanee ()
0y I 404l 040407500 0 40500

i

MEWBER- 2 whm
'*-v---.._,,.__‘_h"""""-v-v-.....,.,_'_'.”I
b\’\-‘;\\“ M~

y

3 —
3
BN

Ra=—=
T —
{02 N\\
| ™~

De=Fl Cind

s

13 04 1 18 ik Eh] bl it

Disanee ()
10y Il 40407500 04000 Ll

Beam Span Moments & Shears at Incremental Locations

Load Typsgfombination Spagghgadiion afthreSPan 1D Shear (k)

Momgpt s4ft-k)

D Only 0.00 Span 1 0.310

-0.619



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01
DESCRIPTION: Comb 3 DL + 300

CODE REFERENCES

Arch-Deco Design & Construction Inc.

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Fy : Steel Yield :
E: Modulus :

Analysis Method :Allowable Strength Design
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

46.0 ksi
29,000.0 ksi

Bending Axis :  Minor Axis Bending
D(0.020) L(0.30)
D(0.050)
L
==
—=
- HSS10x2x3/8

| Span = 4.0 ft |

Applied Loads

Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Uniform Load : D = 0.050 k/ft, Tributary Width = 1.0 ft

Point Load : D =0.020, L=0.30k @ 4.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.144:1 Maximum Shear Stress Ratio = 0.057 : 1
Section used for this span HSS10x2x3/8 Section used for this span HSS10x2x3/8

Ma : Applied 1.899 k-ft Va : Applied 0.6296 k
Mn / Omega : Allowable 13.222 k-ft Vn/Omega : Allowable 10.994 k
Load Combination +D+L Load Combination +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 0.081 in Ratio= 1,185 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1:L Only
Max Downward Total Deflection 0.118 in Ratio = 816 >=180 Span: 1: +D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180

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= 4.00 ft 1 0.053 0.030 -0.70 0.70 22.08 13.22 1.00 1.00 0.33 18.36 10.99
+D+L

Dsgn. L= 4.00 ft 1 0.144 0.057 -1.90 1.90 22.08 13.22 1.00 1.00 0.63 18.36 10.99
+D+0.750L

Dsgn. L= 4.00 ft 1 0.121 0.050 -1.60 1.60 22.08 13.22 1.00 1.00 0.55 18.36 10.99
+0.60D

Dsgn. L= 4.00 ft 1 0.032 0.018 -0.42 0.42 22.08 13.22 1.00 1.00 0.20 18.36 10.99
Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

+D+L 1 0.1177 4.000

Maximum Deflections for Load Combinations

0.0000 0.000

Load Combination Span Max. Downward Defl Location in Span Span Max. Upward Defl Location in Span
D Only 1 0.0367 4.000 0.0000 0.000
+D+L 1 0.1177 4.000 0.0000 0.000
+D+0.750L 1 0.0975 4.000 0.0000 0.000
+0.600, 1 %%%q 4.000 0.0000 0.000

4-264 5900 4th Terr. 9 of 53
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Comb 3 DL + 300

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.630
Max Upward from Load Combinations 0.630
Max Upward from Load Cases 0.330
D Only 0.330
+D+L 0.630
+D+0.750L 0.555
+0.60D 0.198
L Only 0.300
Steel Section Properties : HSS10x2x3/8
Depth = 10.000 in | xx = 71.70 in"4 J = 15.900 in*4
S xx 14.30 in"3 Cw = 11.00 in"6
Width = 2.000 in R xx = 3.080 in
Wall Thick = 0.349 in Zx = 20.300 in*3
Area = 7.580 in"2 lyy = 4.700 in™4 c = 0.000in"3
Weight = 27.406 plf Syy = 4.700 in"3
Ryy = 0.787 in
Zy = 5.760 in"3
Ycg = 5.000 in
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: Comb 3 DL + 300
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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:

F, := 70.00 Ultimate Tensile Strength (ksi)

b:=20 Width of Tube Steel (in)
d:=10.0 Depth of Tube Steel (in)
Load Data:

Myeg:= 1.90  Moment (Kips-ft)
Vyeld:= 0.63  Shear (Kips)
Pyeiq = 0.00  Tension or Compression (Kips)

Tyelq := 0.00  Torsional Moment (kips-ft)

Check Weld Section :

F,:= 0.3-F, F, =21.00 ksi
te:= | x < 0.00001
2
b 2 d 2
2 Toeal2 [| =1 +|—
. Pweld Mweld' 12 l'5vweld weld ( 2) ( 2)
while 20+ d) + + 20+ ) + >F,
+d)-x 2 +d)-x 3
b-d + 4 X M.X
\ 3 6
X < x+ 0.01
t.=0.03 in
d? 3
Swetd = | b-d + ? te Swela = 1.60 n
.2
Aweld = 2(d + b)'te Aweld =0.72 n
(b + d)° 3
Teld = P te Jyeld= 8.64  in

24-264 5900 SW 114th Terr. 12 of 53



Check Bending Stress :

Myerq(12) .
fyr= ———— fy=1425 ks
sweld

Check Shear Stress :

roart2 (2] (4
1-vaeld weld 2 2
f, = +

Aweld J weld

f, =131 Ksi

Check Tension Stress :

Pyeld
fi= —— £,=000  Ksi
AWeld

Check Combined Stress :

fveta = (b + fa)z it foq= 1431  ksi

STRESS := |"N.G." STRESS = "OK"

"OK" if Fy > fyeq

tC

Wyei= |"316" if ——

<0.1875

te

"1/4" if 0.1875 <
0.707

<0.25

te

"3/8" if 0.25 <
0.707

<0.375

tC

"12" if 0375 <
0.707

<0.50

te

"5/8" if 0.50 <
0.70

<0.625
7

te

"3/4" if 0.625 <
0.7

<0.750 w2/t en
7 Waelg = "3/16

te
" if 0.75 <
0.707

<1.00

24-264 5900 SW 114th Terr. 13 of 53



Moment-Resisting Bearing Type Plate Connection Design

N.conn
M.conn
V.conn
O
%
bf B
‘ !
o~
—— O‘ —
N
Loads Data:
M := 1.90 Moment in Connection (kips-ft)
P:=0.0 Axial in Connection (kips)
Y= 0.63 Shear in Connection (kips)
Plate Data:
B:= 12.0 Plate Width (in)
N:= 120 Plate Lenght along Moment Direction (in)
a:=1.0 Bolts Distance from plate Edge along Length (N) direction (in)
d:=20 Depth of Column along Length (N) direction (in)
be == 10.0 Flange Width of Column along Width (B) direction (in)
prlate = 36.00 Yield Strength of Plate (Ksi)
Fbplate :=27.00 Allowable Tensile Bending Stress of Plate (Ksi)
Fb=0.75*Fy
Allowable Support Stress Data:
Ay = 1440 Area of Plate Plate (in2)
A2 == 144.0 Area of Support conc foundation that is geometrically similar to Plate (in2)

Allowable compressive strength of support (ksi)
0.35™ "Curreerrere s for Full Area of Concrete Support
0.35*f'c*SQR(A2/A1) <or=0.7*f'c......... for less than Full Area of Concrete Support

(fe) := 4.00 Concrete compressive strength (psi)

A

2

= 0.35-fc- |[—
Al

1.40 ksi

F Psupp * F Psupp =

24-264 5900 SW 114th Terr. 14 of 53



12M
max(0.1,P) e = 228.00

Concrete Bearing Stress:

P 6(M-12
fy, == ["INCREASE PLATE" if — + ( ) > Fp

supp
BN’

N
P 6(M-12

BN 5 1fe<€
' BN f, = 1.4

. o >E P, 6(M12)
Psupp " €= A G " il Psupp

P 6(M12)

0.00 if — + <0.00

B-N2

Compression Length:

N
Kd := if eSz,N, x < 0.01

N 2
while (N = a)-(0.5-fyx-B = P) + P-(Ej - o.s-be-[X?} <M-12

X < x + 0.01

Tension in Bolts:

TbOltS = 05fbKdB - P TbOltS =2.10
N
0 ife<—
6
T = Tholts
Xbolt - 2 TXbOlt =1.05
24-264 5900 SW 114th Terr.

in

ksi

Kd = 0.25

Kips

Kips
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Plate Design:

N - 0.95-d
m=—— m = 5.05 in
2
B - 0.8-bg¢
n=—— n=200 in
2
f2:: 0 if Ki<m f2:O ksi
(Kd - m)-f, N
——— ifKd>mae>—
Kd 6

N
fb if Ki>maAae<—
6

Kd ) ) )
Mplate = maxI:OSfbKdB(m — Tj ,(m — a)TbOItS:| if Kd<m Mplate =1043 klpS — in
fym B 2fy - f)Bm’
ma > + 3 , (1’1’1 — a>Tb01tS if Kd>m
6-M
plate .
t = t =044 in
late late
P Fbplate'B P

24-264 5900 SW 114th Terr. 16 of 53
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Hilti PROFIS Engineering 3.1.5

www.hilti.com

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

Page: 1
Specifier:

| E-Mail:

Concrete - Nov 25, 2024 Date: 11/25/2024

Specifier's comments:

1 Input data

Anchor type and diameter:

Iltem number:

Specification text:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:

Anchor plateR :
Profile:

Base material:
Installation:

Reinforcement:

KWIK HUS-EZ (KH-EZ) 1/2 (4 1/4)
418076 KH-EZ 1/2"x5"

Hilti KH-EZ screw anchor with 4.25 in
embedment, 1/2 (4 1/4), Carbon steel,
installation per ESR-3027

h =3.220in., hy,,, = 4.250 in.
Carbon Steel

ESR-3027

12/1/2023 | 12/1/2025

Design Method ACI 318-19 / Mech

e, = 0.000 in. (no stand-off); t = 0.500 in.

ef,act

I, x I, xt=12.000 in. x 14.250 in. x 0.500 in.; (Recommended plate thickness: not calculated)
Rectangular HSS (AISC), HSS10X2X.375; (L x W x T) = 10.000 in. x 2.000 in. x 0.375 in.
uncracked concrete, 3000, f.' = 3,000 psi; h = 8.000 in.

Hammer drilled hole, Installation condition: Dry

tension: not present, shear: not present; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

Application also possible with KWIK-X 1/2 (3) hnom1 under the selected boundary conditions.
More information in section Alternative fastening data of this report.

R - The anchor calculation is based on a rigid anchor plate assumption.

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

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264

1
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Hilti PROFIS Engineering 3.1.5

www.hilti.com

Company: Page: 2
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Nov 25, 2024 Date: 11/25/2024
Fastening point:
1.1 Design results

Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]

1 Combination 1 N=0;V, =369; V, =-590; no 23

M, = 28,224; M, = 0; M, = 0;

2 Load case/Resulting anchor forces o3
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y

1 0 174 92 -148

2 0 174 92 -148

3 1,133 174 92 -148

4 1,133 174 92 -148
Max. concrete compressive strain: 0.04 [%o]
Max. concrete compressive stress: 189 [psi]
Resulting tension force in (x/y)=(0.000/6.000): 2,265 [Ib]
Resulting compression force in (x/y)=(0.000/-6.460): 2,265 [Ib] O ® 02

Compression
Anchor forces are calculated based on the assumption of a rigid anchor plate.
3 Tension load
Load N, [lb] Capacity ® N, [Ib] Utilization By =N_/® N, Status

Steel Strength* 1,133 11,778 10 OK
Pullout Strength* N/A N/A N/A N/A
Concrete Breakout Failure* 2,265 10,154 23 OK

* 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 ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

2
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Hilti PROFIS Engineering 3.1.5

www.hilti.com

Company:

Address:

Phone | Fax: |

Design: Concrete - Nov 25, 2024
Fastening point:

Page:
Specifier:
E-Mail:
Date:

11/25/2024

3.1 Steel Strength

N,, =ESRvalue refer to ICC-ES ESR-3027
¢ N >N, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.16 112,540

Calculations

Ng, [Ib]
18,120
Results
Nsa [|b] ¢ steel ¢ Nsa [Ib] Nua [Ib]
18,120 0.650 11,778 1,133

3.2 Concrete Breakout Failure

N = ANC N
cbg Anco VeeN YedN Ven Yepn Np
¢ Ncbg > Nua

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

2
Avco =9 hg

1
Y oon =( 2e'N) <1.0
T+ 3h,

C. .
Voan =07+0.3 (Tﬂf) <10

Camin 1.50
VN = MAX(—a’m'”,—ef) <10

ACI 318-19 Eq. (17.6.2.1b)
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)

ACI 318-19 Eq. (17.6.2.4.1b)

ACI 318-19 Eq. (17.6.2.6.1b)

Cic Cac
N, =k %, Vi h? ACI 318-19 Eq. (17.6.2.2.1)
Variables
hes [in.] €cqn [in.] e, [in.] Camin [iN.] Ven
3.220 0.000 0.000 0 1.000
Cqc [in.] ke Aa f. [psi]
5.250 27 1.000 3,000
Calculations
Ay lin] Ango [in.7] Y eotn Veean Yean Yeon N, [Ib]
170.60 93.32 1.000 1.000 1.000 1.000 8,545
Results
N [10] 9 concree & Ny, [Ib] N, [1b]
15,621 0.650 10,154 2,265
Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
3
24-264 5900 SW 114th Terr. 19 of 53
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Hilti PROFIS Engineering 3.1.5

www.hilti.com

Company: Page: 4
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Nov 25, 2024 Date: 11/25/2024
Fastening point:

4 Shear load

Load V, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status

Steel Strength* 174 5,547 4 OK

Steel failure (with lever arm)* N/A N/A N/A N/A

Pryout Strength** 696 43,740 2 OK

Concrete edge failure in direction ** N/A N/A N/A N/A

* 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

4.1 Steel Strength

Vea = ESR value refer to ICC-ES ESR-3027
¢ Vo > Via ACI 318-19 Table 17.5.2
Variables
Ay [in] .., [psi]
0.16 112,540
Calculations
V, [Ib]
9,245
Results
Vsa [lb] q) steel ¢ Vsa [Ib] Vua [Ib]
9,245 0.600 5,547 174

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

PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264

5900 SW 114th Terr.

4
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Hilti PROFIS Engineering 3.1.5

www.hilti.com

Company: Page:
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Nov 25, 2024 Date:

Fastening point:

11/25/2024

4.2 Pryout Strength

A
Vo =g [(ATNO) Vaon Vean Yon Voon No ] ACI 318-19 Eq. (17.7.3.1b)

0 Vopg > Via ACI 318-19 Table 17.5.2
Ay  see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
Ao =9h ACI 318-19 Eq. (17.6.2.1.4)

ACI 318-19 Eq. (17.6.2.3.1)

1
Veon =( 2e'N) <1.0
T 3R,

Yoy =0.7+03 ( Cemin ) <10

ACI 318-19 Eq. (17.6.2.4.1b)

1.5h,
— Cal,min 1'5hef
Vepn =MAX(-2me —) 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
kCP hef [m] e(:1,N [m] eq:2,N [m] ca,min [In]
2 3.220 0.000 0.000 w
Vo Cyo lin] ke kg f, [psi]
1.000 5.250 27 1.000 3,000
Calculations
Ay, [in.’] Ango [in.7] Y et Vecan Vean Vepn N, [1b]
341.19 93.32 1.000 1.000 1.000 1.000 8,545
Results
Vepq [1b] ¢ concrete 9 Vpg [ID] Vi [1b]
62,486 0.700 43,740 696

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

B By ¢ Utilization By [%] Status
0.223 0.031 5/3 9 OK

BNV=BE\I+B\€/<=1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264 5900 SW 114th Terr.
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Hilti PROFIS Engineering 3.1.5

www.hilti.com

Company: Page: 6
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Nov 25, 2024 Date: 11/25/2024

Fastening point:

6 Warnings

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (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 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!

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.

» Refer to the manufacturer's product literature for cleaning and installation instructions.

+ For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Hilti post-installed anchors shall be installed in accordance with the Hilti Manufacturer's Printed Installation Instructions (MPII). Reference ACI
318-19, Section 26.7.

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Central Stringer DL + LL

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : IBC 2006

Material Properties
Analysis Method :Allowable Strength Design Fy : Steel Yield : 46.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

D(0.20) L(0.240)

‘ HSS6x4x1/4

Span = 7.670 ft

//,/////

)

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Uniform Load : D =0.050, L = 0.060 ksf, Tributary Width = 4.0 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.165: 1 Maximum Shear Stress Ratio = 0.052 : 1
Section used for this span HSS6x4x1/4 Section used for this span HSS6x4x1/4
Ma : Applied 3.236 k-ft Va : Applied 2.109 k
Mn / Omega : Allowable 19.580 k-ft Vn/Omega : Allowable 40.826 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 7.670 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.013in Ratio= 7,136 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1:L Only
Max Downward Total Deflection 0.011in Ratio= 8564 >=240. Span:1:D Only
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0
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 Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only
Dsgn.L= 7.67ft 1 0.075 0.023 0.83 -1.47 1.47 32.70 19.58 1.00 1.00 0.96 68.18 40.83
+D+L
Dsgn.L= 7.67ft 1 0.165 0.052 1.82 -3.24 3.24 32.70 19.58 1.00 1.00 211 68.18 40.83
+D+0.750L
Dsgn.L= 7.67ft 1 0.143 0.045 1.57 -2.79 2.79 32.70 19.58 1.00 1.00 1.82 68.18 40.83
+0.60D
Dsgn.L= 7.67ft 1 0.045 0.014 0.50 -0.88 0.88 32.70 19.58 1.00 1.00 0.58 68.18 40.83
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
L Only 1 0.0129 3.243 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 0.0107 3.243 0.0000 0.000
L Only 1 0.0129 3.243 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.266 2.109
Max Upguaghfrom Load Combinations 1.266 580M8W 114th Terr. 23 of 53

Max Upward from Load Cases 0.690 1.150



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Central Stringer DL + LL

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
D Only 0.575 0.959
+D+L 1266  2.109
+D+0.750L 1.093  1.822
+0.60D 0.345 0.575
L Only 0.690 1.150
Steel Section Properties : HSS6x4x1/4
Depth = 6.000 in I xx E 20.90 in™M4 J = 23.600 in*4
S xx 6.96 in"3 Cw = 10.10 in"6
Width = 4.000 in R xx = 2.200 in
Wall Thick = 0.233 in Zx = 8.530 in*3
Area = 4.300 in*2 lyy = 11.100 in*4 c = 0.000in"3
Weight = 15.620 plf Syy = 5.560 in"3
Ryy = 1.610 in
Zy = 6.450 in"3
Ycg = 3.000 in

g
——

|
A

MEMRER:- 2

/

roment Ck-FE)

3 151 i bl b 48 53 b4 2] 16

Ditance 1)
B ol 44040400 0400

24-264 5900 SW 114th Terr. 24 of 53



Project Title:
Engineer:
Project ID:

Project Descr:

Steel Beam

Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01

Arch-Deco Design & Construction Inc.

DESCRIPTION: Central Stringer DL + LL

(c) ENERCALC INC 1983-2023

X

1/

. R\R
-—-—____h\
MEMBER-»
-'—l—n______
g 0 N& ----""'\-—.._ -___‘-‘——u—_ﬂ—n—.__
I \\ h""-\-...______-
" \ \h—\'\
13 \\HH\\
i \\
15 15 ] i) 1 440 X 3t 8] i)
Disanee ()
1 0oly W 4040 140407500 140500
VENEE-5 /
A0 \ /
@ 1 \ / / 7
T
i

-
"--..___,..//

|V

14 L hi L 4] b 8
Disanee ()
N0 Only ML Only
Beam Span Moments & Shears at Incremental Locations
Load Typs4fombination Spagghgadiion afthreSPan 1D Shear (k) Momept 54ft-k)
D Only 0.00 Span 1 0.575 0.000



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam with Torsional Loads Project File: 24-264 Calculation.ec6
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Central Stringer DL + 0.5LL

CODE REFERENCES
Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : ASCE 7-16

Analysis Settings

Analysis Method :  Allowable Strength Design Fy : Steel Yield : 42.0 ksi
Beam Bracing:  Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis : Major Axis Bending

Load Combination ASCE 7-16

L4R612) Egeldp)

SA . HSS6x4x1/4 & X

Span = 7.670 ft

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Load for Span Number 0
Uniform Load : D = 0.050 ksf, Tributary Width = 4.0 ft
Uniform Load : L =0.060 ksf, Tributary Width = 2.0 ft, Tors Ecc. =12.0in

DESIGN SUMMARY
Max. Flange Normal Stress Ratio = 0.132:1 Maximum Shear Stress Ratio = 0.036 : 1
Flange Normal Stress 4.06 ksi Flange Shear Stress 0.55 ksi
Phi vn : Flange Normal Stress 30.82 ksi Web Shear Stress 0.99 ksi
(Phi Mn/Sxx) Vn/Omega : Allowable 15.09 ksi
Max Mu : Applied 2.35 k-t
Section used for this span HSS6x4x1/4 Section used for this span HSS6x4x1/4
Load Combination +D+L Load Combination +D+L
Maximum Rotation = 0.0275deg at 3.74 ft
Maximum Deflection
Max Download Transient Load Deflection 0.016in Max Downward Total Deflection 0.041 in
Ratio = 5932 Ratio = 2224
Max Upward Transient Load Deflection 0.000in Max Upward Total Deflection 0.000in
Ratio = 0 <360 Ratio = 0 <240

Maximum Forces & Stresses for Load Combinations

o Max Stress Bending Max Flange Normal (ksi) Flange Shear (ksi) Web Shear (ksi)
Load Combination Rato  Mu (kft) Vu (k) Total Allow  Ratio Total Allow  Ratio  Total Alow  Ratio
D Only 0.082 1.47 0.77 2536 30.823 0.082 15.090 0.274 15.090 0.018
+D+L 0.132 2.35 1.23 4.057 30.823 0.132 0.548 15.090 0.036 0.987 15.090 0.065
+D+0.750L 0.119 2.13 1.1 3.677 30.823 0.119 0.411 15.090 0.027 0.809 15.090 0.054
+0.60D 0.049 0.88 0.46 1.521 30.823  0.049 15.090 0.165 15.090 0.011
Maximum Upward Deflections - Unfactored Loads
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
span_1 1 0.0414 3.866 0.0000 0.000
Maximum Deflections for Load Combinations - Unfactored Loads
Load Combination Span Max. Downward Defl Location in Span Max. Upward Defl Location in Span
Overall MAXimum Envelope 1 0.0005 0.031 0.0000 0.000
Overall MAXimum Envelope 1 0.0011 0.061 0.0000 0.000
Overall MAXimum Envelope 1 0.0016 0.092 0.0000 0.000
Overall MAXimum Envelope 1 0.0021 0.123 0.0000 0.000
Overall MAXimum Envelope 1 0.0026 0.153 0.0000 0.000
Overalp MAXimum Envelope 1 0.0032 5900 sw 194@¢Terr. 0.0000 0.000 56 o 53
Overall MAXimum Envelope 1 0.0037 0.215 0.0000 0.000



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam with Torsional Loads Project File: 24-264 Calculation.ec6
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Central Stringer DL + 0.5LL

Steel Section Properties HSS6x4x1/4

Depth = 6.000 in I xx E 20.90 in™4 J = 23.600 in*4
S xx 6.96 in"3 Cw = 10.10 in"6
Width = 4.000 in R xx = 2.200 in
Wall Thick = 0.233 in ZX = 8.530 in"3
Area = 4.300 in*2 lyy = 11.100 in*4
Weight = 15.620 plf Syy = 5.560 in"3
Ryy = 1.610 in
Zy = 6.450 in"3
Ycg = 3.000 in
Ao = 21.619in"2
2 [—— [ |
_'_,.—""""'ﬂ______—-——'—_‘——-—-—_____-&“\\
e r”.,-""_'_,.,--" “\_\K‘
= ///”"r o
=z 1z /A ﬂ__..-—--"""""_" -""""'"'----...__M k\
g / \\
= de e
£ 06 -//,_.————""ﬁ—_——_ __—-_-__—_-__""‘-— \§
-—f""'-f _-‘-.-H"‘\._
MEMBER-=> 0,74 =] 227 204 280 457 D 611 6.7 764
Distance (Ft)
B Overall MAWimum Ervelaps B 0D Only @ +0+L W +0+0.750L W +D.EDD
13
“\-u_\_—‘_
0E —'-—-—....___‘__h__ ———
Z MEMBER-» H% %
Q ?_-—-—_._
& M ————| T ———
0.6 %ﬁm_—_
%&"‘\
Eas—
s ==
0,74 L.E0 227 204 =80 457 D 611 6.7 764

Distance (Ft)
B Oveall HAWimum Envelape B D Only B +0+L B +0+0.7500 B 0,600

MEMBER---= =
%-\___\_ f_ﬁ__,ﬂf
0011 ;:L\\‘\HM"‘—-_.__ _'____._.--"""'_f— =
= 0021 \\,\ S L] /
0032 %\-&_\ — //
0,042 H“—"—‘——"—"———'—#ﬂ/
' 074 1.50 227 204 2.80 457 .34 B 6.07 754

Distance (Ft)
B Oveall HAKimum Envelape B B Only B +0+L B +P+0.750L B 400600 B LOnly
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Project Ti
Engineer:

tle:

Project ID:
Project Descr:

Steel Beam with Torsional Loads

Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01

DESCRIPTION: Central Stringer DL + 0.5LL

Fotation {deg)

MEMEER--

0,007

0014

-0.021

0,028

-==

Arch-Deco Design & Construction Inc.

(c) ENERCALC INC 1983-2023

~
\\\k

T

24-264

I ]
[ e e ei——
0.74 1.50 2.27 204 .80 457 E.24 E.11 E.87 7.B4
Distance {Fty
B Oveall MAXimum Envelape B BOnly B +0+L B +D+0.7500 B 40600 B L Oaly

5900 SW 114th Terr.
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6
LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Wall Support DL + LL

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021, ASCE 7-16
Load Combination Set : IBC 2006

Material Properties

Analysis Method :Allowable Strength Design Fy : Steel Yield : 46.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D(0.9590) L(1.150)
—
—— HSS6x4x1/4
| Span =2.0 ft
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Load(s) for Span Number 1
Point Load : D =0.9590, L=1.150k @ 2.0 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.217:1 Maximum Shear Stress Ratio = 0.052 : 1
Section used for this span HSS6x4x1/4 Section used for this span HSS6x4x1/4
Ma : Applied 4.249 k-ft Va : Applied 2.140 k
Mn / Omega : Allowable 19.580 k-ft Vn/Omega : Allowable 40.826 k
Load Combination +D+L Load Combination +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 0.009 in Ratio= 5501 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1:L Only
Max Downward Total Deflection 0.007 in Ratio= 6518 >=240. Span:1:D Only
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0

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 Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only
Dsgn.L= 2.00 ft 1 0.100 0.024 -1.95 1.95 32.70 19.58 1.00 1.00 0.99 68.18 40.83
+D+L
Dsgn. L= 2.00 ft 1 0.217 0.052 -4.25 4.25 32.70 19.58 1.00 1.00 214 68.18 40.83
+D+0.750L
Dsgn. L= 2.00 ft 1 0.188 0.045 -3.67 3.67 32.70 19.58 1.00 1.00 1.85 68.18 40.83
+0.60D
Dsgn.L= 2.00 ft 1 0.060 0.015 -1.17 117 32.70 19.58 1.00 1.00 0.59 68.18 40.83
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
L Only 1 0.0087 2.000 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 0.0074 2.000 0.0000 0.000
L Only 1 0.0087 2.000 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upxvaghfrom all Load Conditions 2.140 5900 SW 114th Terr. 29 of 53
Max Upward from Load Combinations 2.140



Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: Wall Support DL + LL

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from Load Cases 1.150
D Only 0.990
+D+L 2.140
+D+0.750L 1.853
+0.60D 0.594
L Only 1.150
Steel Section Properties : HSS6x4x1/4
Depth = 6.000 in I xx B 20.90 in"4 J = 23.600 in*4
S xx 6.96 in*3 Cw = 10.10 in"6
Width = 4.000 in R xx = 2.200 in
Wall Thick = 0.233 in Zx = 8.530 in"3
Area = 4.300 in*2 lyy = 11.100 in4 c = 0.000in"3
Weight = 15.620 plf Syy = 5.560 in*3
Ryy = 1.610 in
Zy = 6.450 in3
Ycg = 3.000 in
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01
DESCRIPTION: Wall Support DL + LL

Arch-Deco Design & Construction Inc.

(c) ENERCALC INC 1983-2023
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Disanee ()
N0 Only ML Only
Beam Span Moments & Shears at Incremental Locations
Load Typs4fombination Spagghgadiion afthreSPan 1D Shear (k) Mongept 54ft-k)
D Only 0.00 Span 1 0.990 -1.949




Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc.
DESCRIPTION: Wall Support DL + LL

Beam Span Moments & Shears at Incremental Locations

(c) ENERCALC INC 1983-2023

Load Type/ Combination Span Location (ft) Span ID Shear (k) Moment (ft-k)
D Only 0.20 Span 1 0.987 -1.752
D Only 0.40 Span 1 0.984 -1.554
D Only 0.60 Span 1 0.981 -1.358
D Only 0.80 Span 1 0.978 -1.162
D Only 1.00 Span 1 0.975 -0.967
D Only 1.20 Span 1 0.971 -0.772
D Only 1.40 Span 1 0.968 -0.578
D Only 1.60 Span 1 0.965 -0.385
D Only 1.80 Span 1 0.962 -0.192
D Only 2.00 Span 1 0.959 0.000
+D+L 0.00 Span 1 2.140 -4.249
+D+L 0.20 Span 1 2137 -3.822
+D+L 0.40 Span 1 2134 -3.394
+D+L 0.60 Span 1 2.131 -2.968
+D+L 0.80 Span 1 2128 -2.542
+D+L 1.00 Span 1 2125 -2.117
+D+L 1.20 Span 1 2121 -1.692
+D+L 1.40 Span 1 2.118 -1.268
+D+L 1.60 Span 1 2115 -0.845
+D+L 1.80 Span 1 2112 -0.422
+D+L 2.00 Span 1 2.109 0.000
+D+0.750L 0.00 Span 1 1.853 -3.674
+D+0.750L 0.20 Span 1 1.850 -3.304
+D+0.750L 0.40 Span 1 1.846 -2.934
+D+0.750L 0.60 Span 1 1.843 -2.565
+D+0.750L 0.80 Span 1 1.840 -2.197
+D+0.750L 1.00 Span 1 1.837 -1.829
+D+0.750L 1.20 Span 1 1.834 -1.462
+D+0.750L 1.40 Span 1 1.831 -1.096
+D+0.750L 1.60 Span 1 1.828 -0.730
+D+0.750L 1.80 Span 1 1.825 -0.365
+D+0.750L 2.00 Span 1 1.822 0.000
+0.60D 0.00 Span 1 0.594 -1.170
+0.60D 0.20 Span 1 0.592 -1.051
+0.60D 0.40 Span 1 0.590 -0.933
+0.60D 0.60 Span 1 0.589 -0.815
+0.60D 0.80 Span 1 0.587 -0.697
+0.60D 1.00 Span 1 0.585 -0.580
+0.60D 1.20 Span 1 0.583 -0.463
+0.60D 1.40 Span 1 0.581 -0.347
+0.60D 1.60 Span 1 0.579 -0.231
+0.60D 1.80 Span 1 0.577 -0.115
+0.60D 2.00 Span 1 0.575 0.000

Beam Span Deflections at Incremental Locations

Load Type/ Combination Span Location (ft) Span ID Deflection (in)

Overall MAXimum Envelope 0.00 Span 1 0.000
Overall MAXimum Envelope 0.21 Span 1 0.000
Overall MAXimum Envelope 0.41 Span 1 0.001
Overall MAXimum Envelope 0.62 Span 1 0.001
Overall MAXimum Envelope 0.82 Span 1 0.002
Overall MAXimum Envelope 1.03 Span 1 0.003
Overall MAXimum Envelope 1.23 Span 1 0.004
Overall MAXimum Envelope 1.44 Span 1 0.005
Overall MAXimum Envelope 1.65 Span 1 0.006
Overall MAXimum Envelope 1.85 Span 1 0.008
Overall MAXimum Envelope 2.00 Span 1 0.009
D Only 0.00 Span 1 0.000
D Only 0.21 Span 1 0.000
32 of 53
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Project Title:
Engineer:
Project ID:
Project Descr:

Steel Beam

Project File: 24-264 Calculation.ec6

LIC# : KW-06011763, Build:20.23.05.01 Arch-Deco Design & Construction Inc.
DESCRIPTION: Wall Support DL + LL

Beam Span Deflections at Incremental Locations

(c) ENERCALC INC 1983-2023

Load Type/ Combination Span Location (ft) Span ID Deflection (in)
D Only 0.82 Span 1 0.002
D Only 1.03 Span 1 0.002
D Only 1.23 Span 1 0.003
D Only 1.44 Span 1 0.004
D Only 1.65 Span 1 0.005
D Only 1.85 Span 1 0.007
D Only 2.00 Span 1 0.007
L Only 0.00 Span 1 0.000
L Only 0.21 Span 1 0.000
L Only 0.41 Span 1 0.001
L Only 0.62 Span 1 0.001
L Only 0.82 Span 1 0.002
L Only 1.03 Span 1 0.003
L Only 1.23 Span 1 0.004
L Only 1.44 Span 1 0.005
L Only 1.65 Span 1 0.006
L Only 1.85 Span 1 0.008
L Only 2.00 Span 1 0.009

24-264 5900 SW 114th Terr.

33 of 53




Weld Design For Tube

MATERIALS:

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

Weld and Section Data:

F, := 70.00 Ultimate Tensile Strength (ksi)

b := 6.0 Width of Tube Steel (in)
d:=4.0 Depth of Tube Steel (in)
Load Data:

Myeig:= 1.8 Moment (Kips-ft)
Vyed:= 1.75  Shear (Kips)

P = 0.00 Tension or Compression (Kips)

weld *

T = 3.2  Torsional Moment (kips-ft)

weld *

Check Weld Section :

F,:= 0.3-F, F, =21.00 ksi
te:= |x « 0.00001
2
b\ (d)?
2 Toeal2 [| =1 +|—
. Pweld Mweld' 12 l'5vweld weld (2) (2)
while 20+ d) + + 20+ ) + >F,
+d)-x 2 +d)-x 3
b-d + 4 X M.X
\ 3 6
X < x+ 0.01
t.=0.06 in
2
d
Sweld = (bd + ?J'te Sweld =1.76 il’l3
.2
Aweld = 2(d + b)'te Aweld =1.20 n
(b + d)° 3
Jweld = P te Joeld = 10.00 in
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Check Bending Stress :

Myelar (12) .
f = ————— f,=1227  ksi
sweld

Check Shear Stress :

roart2 (2] (4
1-vaeld weld 2 2
f, = +

Aweld J weld

f,=16.03  ksi

Check Tension Stress :

Pyeld
fi= —— £,=000  Ksi
AWeld

Check Combined Stress :

fveta = (b + fa)z it foq = 20.19  Ksi

STRESS := |"N.G." STRESS = "OK"

"OK" if Fy > fyeq

tC

Wyei= |"316" if ——

<0.1875

te

"1/4" if 0.1875 < <0.25
0.707
te
"3/8" if 0.25 < <0.375
0.707
te
"12" if 0375 < <0.50
0.707
te
"5/8" if 0.50 < <0.625
0.707
/A" if G
"3/4" if 0.625 < <0.750 " "
0.707 Wyeld = "3/16
te
<1.00

" if 0.75 <
0.707
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Moment-Resisting Bearing Type Plate Connection Design

N.conn
M.conn
V.conn
O
%
bf B
‘ !
o~
—— O‘ —
N
Loads Data:
M:= 1.8 Moment in Connection (kips-ft)
P:=0.0 Axial in Connection (kips)
=175 Shear in Connection (kips)
Plate Data:
B:= 12.0 Plate Width (in)
N := 20.0 Plate Lenght along Moment Direction (in)
a:=20 Bolts Distance from plate Edge along Length (N) direction (in)
d:=20 Depth of Column along Length (N) direction (in)
be == 10.0 Flange Width of Column along Width (B) direction (in)
prlate = 36.00 Yield Strength of Plate (Ksi)
Fbplate :=27.00 Allowable Tensile Bending Stress of Plate (Ksi)
Fb=0.75*Fy
Allowable Support Stress Data:
A, = 2400 Area of Plate Plate (in2)
A2 == 240.0 Area of Support conc foundation that is geometrically similar to Plate (in2)

Allowable compressive strength of support (ksi)
0.35™ "Curreerrere s for Full Area of Concrete Support
0.35*f'c*SQR(A2/A1) <or=0.7*f'c......... for less than Full Area of Concrete Support

(fe) := 4.00 Concrete compressive strength (psi)

2
= 0.35-fc- |[—
Al

1.40 ksi

F Psupp * F Psupp =
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12M
max(0.1,P) e =216.00

Concrete Bearing Stress:

P 6(M-12
fy, == ["INCREASE PLATE" if — + ( ) > Fp

supp
BN’

N
P 6(M-12

BN 5 1fe<€
' BN f, = 1.4

. o >E P, 6(M12)
Psupp " €= A G " il Psupp

P 6(M12)

0.00 if — + <0.00

B-N2

Compression Length:

N
Kd := if eSz,N, x < 0.01

N 2
while (N = a)-(0.5-fyx-B = P) + P-(Ej - o.s-be-[X?} <M-12

X < x + 0.01

Tension in Bolts:

TbOltS = 05fbKdB - P TbOltS =1.26
N
0 ife<—
6
T = Tholts
Xbolt - 2 TXbOlt =0.63
24-264 5900 SW 114th Terr.
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Kd = 0.15

Kips
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Plate Design:

N - 0.95-d
m=—— m = 9.05 in
2
B - 0.8-bg¢
n=—— n=200 in
2
f2:: 0 if Ki<m f2:O ksi
(Kd - m)-f, N
——— ifKd>mae>—
Kd 6

N
fb if Ki>maAae<—
6

Kd ) ) )
Mplate = maxI:OSfbKdB(m — Tj ,(m — a)TbOItS:| if Kd<m Mplate =11.34 klpS — in
fym B 2fy - f)Bm’
ma > + 3 , (1’1’1 — a>Tb01tS if Kd>m
6-M
plate .
t = t = 0.46 in
late late
P Fbplate'B P
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Hilti PROFIS Engineering 3.1.4

www.hilti.com

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

Page: 1
Specifier:

| E-Mail:

Masonry - Oct 4, 2024 Date: 10/4/2024

Specifier's comments:

1 Input data

Anchor type and diameter:

Iltem number:

Specification text:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:

Anchor pIateR :
Profile:

Base material:

Installation:

KWIK HUS-EZ (KH-EZ) 3/4 (6 1/4)
418084 KH-EZ 3/4"x5 1/2"

Hilti KH-EZ screw anchor with 4.84 in
embedment, 3/4 (6 1/4), Steel galvanized,
installation per ESR-3056

hes = 4.840 in.

Carbon Steel

ESR-3056

11/1/2023 | 10/1/2024

Design Method LRFD (AC01) Masonry + ACI 318-19

e, = 0.000 in. (no stand-off); t = 0.500 in.

I, x I, x t=12.000 in. x 20.000 in. x 0.500 in.; (Recommended plate thickness: not calculated)

Rectangular HSS (AISC), HSS6X4X.250; (L x W x T) = 6.000 in. x 4.000 in. x 0.250 in.
uncracked Grout-filled CMU, f=3000, f = 2,999 psi, L x W x H: 16.000 in. x 8.000 in. x 8.000 in.;

Solid Head Joint: no; open ended unit: no
Joints: vertical: 0.375 in.; horizontal: 0.375 in.
Face installation, Drill hole: Hammer drilled, Installation condition: Dry

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.]

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264
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Hilti PROFIS Engineering 3.1.4

www.hilti.com

Company: Page: 2
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Masonry - Oct 4, 2024 Date: 10/4/2024

Fastening point:

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

1.1 Design results
Case Description

Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]

1 Combination 1

N=0;V,=0;V,=-1,150; no 90
M, = 21,480; M, = 0; M, = 38,880;

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

PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264

5900 SW 114th Terr.
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Hilti PROFIS Engineering 3.1.4

www.hilti.com

Company: Page: 3
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Masonry - Oct 4, 2024 Date: 10/4/2024
Fastening point:
2 Load case/Resulting anchor forces
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y
1 597 1,087 -884 -633
2 172 633 0 -633
3 0 1,087 884 -633
4 597 918 -884 250
5 172 250 0 250
6 0 918 884 250
Max. concrete compressive strain: 0.03 [%o] 03 (@ (8
Max. concrete compressive stress: 38 [psi] Compression
Resulting tension force in (x/y)=(0.000/6.212): 1,539 [Ib]
Resulting compression force in (x/y)=(0.000/-7.745): 1,539 [Ib]
Anchor forces are calculated based on the assumption of a rigid anchor plate.
3 Tension load
Load [Ib] Capacity [Ib] Utilization By [%] Status
Steel 597 20,809 3 OK
Pullout 597 3,514 18 OK
Masonry breakout 770 3,063 26 OK

3.1 Steel strength

N,, =ESRvalue refer to ICC-ES ESR-3056

& Ngy >Ny, ACO01 Table 3.2 + ACI 318-19 Table 17.5.2
N, [Ib] ¢ ¢ Ng, [Ib] N, [Ib]
32,013 0.650 20,809 597

3.2 Pullout strength

0 N,y >Ny, ACO1 Table 3.2 + ACI 318-19 + Table 17.5.2
N, [Ib] ¢ ¢ N, [Ib] N, [1b]
6,390 0.550 3,514 597

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264 5900 SW 114th Terr.
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Hilti PROFIS Engineering 3.1.4

www.hilti.com

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

Masonry - Oct 4, 2024

Page:
Specifier:
E-Mail:
Date:

10/4/2024

3.3 Masonry breakout strength

- ANm
Nmbg - ANmO
¢ Nmbg > Nua

Aum see ACI 318-19, Section 17.4.2.1, Fig. R 17.4.2.1(b)
2
Awmo =9 hg

i ec,N,m Wed,N,m ’ Wc,N,m : Nb,m

ACI 318-19 Eq. (17.6.5.1b)
ACO01 Table 3.2 + ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.6.2.2.1)

1
Veonm = (1 . 26, ) <1.00 ACI 318-19 Eq. (17.6.2.3.1)
3 h,
Ve =07+03 1‘?_”?"1 1.0 ACI 318-19 Eq. (17.6.2.4.1b)
" ef
Nom  =kp-%g- \F -hiS ACI 318-19 Eq. (17.6.2.2.1)
Variables
he [in] €cinm [N €eanm [iN] Comin [iN] VeNm ke
4.840 0.000 2.212 3.813 1.000 17
A f [psi]
1.000 2,999
Calculations
Ay [in.%] Agmo [in.7] Y eotm Veoanm Vegnm Ny [1b]
180.16 210.83 1.000 0.767 0.858 9,914
Results
Ninog [1b] o ¢ Ny [ID] N, [1b]
5,568 0.550 3,063 770

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264

5900 SW 114th Terr.
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Hilti PROFIS Engineering 3.1.4

www.hilti.com

Company:

Page: 5
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Masonry - Oct 4, 2024 Date: 10/4/2024
Fastening point:
4 Shear load
Load [Ib] Capacity [Ib] Utilization By [%] Status
Steel 1,087 6,180 18 OK
Pryout 1,087 5,085 22 OK
Masonry crushing strength 1,087 5,124 22 OK
Masonry breakout in direction y- 2,096 2,414 87 OK
4.1 Steel strength
Vs, =ESRvalue refer to ICC-ES ESR-3056
¢ Vg, >V, ACO01 Table 3.2 + ACI 318-19 Table 17.5.2
V,, [Ib] o ¢ Vg, [Ib] Via [10]
10,299 0.600 6,180 1,087
4.2 Pryout strength
ANrn
Nmbg = AN o 4 ec1,N,m ! WecZ.N,m ’ Wed,N,m ’ \Vc,N,m ' Nb,m ACI 318-19 Eq (17651b)
m!
¢ Vipg > Via ACO01 Table 3.2 + ACI 318-19 Table 17.5.2

Aum see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
2
Anmo =9 hy

1
‘Vec1,N,m = (1 +eC1.N) < 1.0
Cn

a

1
VoectNm = (1 +ec2,N) <1.0
Cn.

a

Vaann =07+03 (3=) <10

ACI 318-19 Eq. (17.6.2.2.1)

ACI 318-19 Eq. (17.6.2.3.1)

ACI 318-19 Eq. (17.6.2.3.1)

ACI 318-19 Eq. (17.6.2.4.1b)

cr,N
Ny =kn %y VE NS ACI 318-19 Eq. (17.6.2.2.1)
Variables
k. hg [in.] € [in.] e [in.] Camin [iN-] VN
2 4.840 0.000 0.000 3.813 1.000
km )\' a
17 1.000
Calculations
Ay, [in.2] Agro in.] Y et Nm Vecanm Yean Ny, [1b]
90.08 210.83 1.000 1.000 0.858 9,914
Results
V ppq [16] o O Vo, [Ib] V,, [Ib]
7,265 0.700 5,085 1,087

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

24-264 5900 SW 114th Terr.

5
43 of 53



=T
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www.hilti.com

Company:

Address:

Phone | Fax: |

Design: Masonry - Oct 4, 2024
Fastening point:

Page:
Specifier:
E-Mail:
Date:

10/4/2024

4.3 Masonry crushing strength

O Ve >V, ACO1 Table 3.2
1
. 1
Ve  =1750- (- A,,) ACO1 Eg. (3-1)
Variables
f,, [psi] Ay, [in]
2,999 0.39
Results
Ve [10] ¢ ¢ Vo [ib] V., [Ib]
10,247 0.500 5,124 1,087

4.4 Masonry breakout strength y-

AV
Vmbg = (AV mo) Wec,V,rn Wed,V,rn \Vc,v,m \Vh,V,rn Wparallel,v Vb,m
mi

¢ Vmbg Zvua

Ay, seeACl 318-19, Section 17.7.2.1, Fig. R 17.7.2.1(b)

2
Avmo  =45Cy

1
‘Vec,v,m = (1 + 26;,) S1-0
3Ca1

C.
v =o.7+0.3( a2 ) <1.0
edV.m 1.5¢,,

_,/1.50a1 10
Vivm = h, > 1

02 —
| — D
Vom = (7 (d—e) \/da) *a \/fm Car
a

ACI 318-19 Eq. (17.7.2.1b)
ACO01 Table 3.2 + ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.7.2.1.3)

ACI 318-19 Eq. (17.7.2.3.1)

ACI 318-19 Eq. (17.7.2.4.1b)
ACI 318-19 Eq. (17.7.2.6.1)

ACI 318-19 Eq. (17.7.2.2.1a)

Variables

I [in.] d, [in.] Cyq [in] Cyo [in] Aym [in.2] Aymo [in.z] f'm [psi]

4.840 0.750 5.083 3.813 61.00 116.28 2,999
Calculations

v ed,V,m Wparallel,v ec,V [m] v ec,V,m \Vc,V,m ll/h,V,m Vb,m [Ib]

0.850 1.000 0.000 1.000 1.400 1.000 5,525
Results

V g [1b] ¢ ¢ Vg [1b] Via [I0]
3,449 0.700 2,414 2,096

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Phone | Fax: | E-Mail:

Design: Masonry - Oct 4, 2024 Date: 10/4/2024

Fastening point:

5 Required verifications under combined tension and shear forces

P By ¢ Utilization By, [%] Status
0.251 0.868 5/3 90 OK

Buy = By + By <= 1

6 Warnings

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (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 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!

Refer to the manufacturer's product literature for cleaning and installation instructions.

For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

The min. sizes of the bricks, the masonry compressive strength, the type / strength of the mortar and the grout (in case of fully grouted CMU
walls) has to fulfill the requirements given in the relevant ESR-approval or in the PTG.

Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall is not covered by PROFIS!

Wall is assumed as being perfectly aligned vertically — checking required(!): Noncompliance can lead to significantly different distribution of forces
and higher tension loads than those calculated by PROFIS. Masonry wall must not have any damages (neither visible nor not visible)! While
installation, the positioning of the anchors needs to be maintained as in the design phase i.e. either relative to the brick or relative to the mortar
joints.

The effect of the joints on the compressive stress distribution on the plate / bricks was not taken into consideration.

If no significant resistance is felt over the entire depth of the hole when drilling (e.g. in unfilled butt joints), the anchor should not be set at this
position or the area should be assessed and reinforced. Hilti recommends the anchoring in masonry always with sieve sleeve. Anchors can only
be installed without sieve sleeves in solid bricks when it is guaranteed that it has not any hole or void.

» The accessories and installation remarks listed on this report are for the information of the user only. In any case, the instructions for use
provided with the product have to be followed to ensure a proper installation.

» The compliance with current standards (e.g. 2018, 2015, 2012, 2009 and 2006 IBC) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the approval!

» Masonry needs to be built in a regular way in accordance with state-of the art guidelines!

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

7
24-264 5900 SW 114th Terr. 45 of 53



Moment-Resisting Bearing Type Plate Connection Design

N.conn
M.conn
V.conn
O
%
bf B
‘ !
o~
—— O‘ —
N
Loads Data:
M := 0.0 Moment in Connection (kips-ft)
P:=1.27 Axial in Connection (kips)
Y=10.0 Shear in Connection (kips)
Plate Data:
B:= 12.0 Plate Width (in)
N := 220 Plate Lenght along Moment Direction (in)
a:=20 Bolts Distance from plate Edge along Length (N) direction (in)
d:=20 Depth of Column along Length (N) direction (in)
be == 10.0 Flange Width of Column along Width (B) direction (in)
prlate = 36.00 Yield Strength of Plate (Ksi)
Fbplate :=27.00 Allowable Tensile Bending Stress of Plate (Ksi)
Fb=0.75*Fy
Allowable Support Stress Data:
Ay = 2640 Area of Plate Plate (in2)
A2 == 264.0 Area of Support conc foundation that is geometrically similar to Plate (in2)

Allowable compressive strength of support (ksi)
0.35™ "Curreerrere s for Full Area of Concrete Support
0.35*f'c*SQR(A2/A1) <or=0.7*f'c......... for less than Full Area of Concrete Support

(fe) := 4.00 Concrete compressive strength (psi)

2
= 0.35-fc- |[—
Al

1.40 ksi

F Psupp * F Psupp =
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12M
max(0.1,P) e = 0.00 in

Concrete Bearing Stress:

P 6(M-12
fy, == ["INCREASE PLATE" if — + ( ) > Fp

supp
BN’

N
P 6(M-12

BN 5 if e<—
' BN fi, = 4.811 x 10 ksi

. o >E P, 6(M12)
Psupp " €= A G " il Psupp

P 6(M12)

0.00 if — + <0.00

B-N2

Compression Length:

N
Kd := if eSz,N, x < 0.01

N 2
while (N = a)-(0.5-fyx-B = P) + P-(Ej - o.s-be-[X?} <M-12

X < x + 0.01

Kd = 22.00
Tension in Bolts:
TbOltS = 05fbKdB - P TbOltS = 000 KlpS
N
0 if e<—
6
T = Tbolts
Xbolt = Txpolt = 0-00 Kips
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Plate Design:

N-0.95d
ms=——— m=10.05 in
2
B - 0.8bg
ni=——— n=200 in
2
f= [0 if Kd<m £, = 4811 x Tksi
(Kd - m)-f, N
———— ifKd>mae>—
Kd 6

N
fb if Ki>maAae<—
6

Kd . ) .
Mplate = maxI:O.Sfb~Kd-B-(m - Tj ,(m - a)TboltS} if Kd <m Mplate =292 kips — in
fym B 2fy - f)Bm’
ma > + 3 , (1’1’1 — a>Tb01tS if Kd>m
6-M
plate .
t = t =0.23 in
late late

P Fbplate'B P
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Company:
Address:
Phone | Fax:
Design:
Fastening point:

Page: 1
Specifier:

| E-Mail:

Concrete - Oct 4, 2024 Date: 10/4/2024

Specifier's comments:

1 Input data

Anchor type and diameter:

Iltem number:

Specification text:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:

Anchor plateR :
Profile:

Base material:
Installation:

Reinforcement:

KWIK HUS-EZ (KH-EZ) 1/2 (4 1/4)
418076 KH-EZ 1/2"x5"

Hilti KH-EZ screw anchor with 4.25 in
embedment, 1/2 (4 1/4), Carbon steel,
installation per ESR-3027

h =3.220in., hy,,, = 4.250 in.
Carbon Steel

ESR-3027

12/1/2023 | 12/1/2025

Design Method ACI 318-19 / Mech

e, = 0.000 in. (no stand-off); t = 0.500 in.

ef,act

I, x I, x t=12.000 in. x 22.000 in. x 0.500 in.; (Recommended plate thickness: not calculated)
Rectangular HSS (AISC), HSS6X4X.250; (L x W x T) = 6.000 in. x 4.000 in. x 0.250 in.
uncracked concrete, 3000, f,' = 3,000 psi; h = 8.000 in.

Hammer drilled hole, Installation condition: Dry

tension: not present, shear: not present; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

Application also possible with KWIK-X 1/2 (3) hnom1 under the selected boundary conditions.
More information in section Alternative fastening data of this report.

R - The anchor calculation is based on a rigid anchor plate assumption.

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

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 2
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Oct 4, 2024 Date: 10/4/2024

Fastening point:

1.1 Design results
Case

Description

Forces [Ib] / Moments [in.Ib]

Seismic Max. Util. Anchor [%]

1

Combination 1

2 Load case/Resulting anchor forces

Anchor reactions [Ib]

Tension force: (+Tension, -Compression)

N=1.270;V,=0;V,=0;
M, =0; M, =0; M, =0;

no 7

Anchor Tension force Shear force Shear force x Shear force y

1 212 0 0 0

2 212 0 0 0 02 Q 5 pX

3 212 0 0 0 Tension

4 212 0 0 0

5 212 0 0 0

6 212 0 0 0
Max. concrete compressive strain: - [%o] 03 06
Max. concrete compressive stress: - [psi]
Resulting tension force in (x/y)=(0.000/0.000): 1,270 [Ib]
Resulting compression force in (x/y)=(-/-): 0 [lb]
Anchor forces are calculated based on the assumption of a rigid anchor plate.
3 Tension load

Load N, [Ib] Capacity N, [Ib] Utilization By=N_/® N_ Status

Steel Strength* 212 11,778 2 OK
Pullout Strength* N/A N/A N/A N/A
Concrete Breakout Failure** 1,270 20,571 7 OK

* 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 ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Design:
Fastening point:

[
Concrete - Oct 4, 2024

Page:

Specifier:

E-Mail:
Date:

10/4/2024

3.1 Steel Strength

Ny, =ESRvalue refer to ICC-ES ESR-3027
¢ N, >N, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.16 112,540
Calculations
Ng, [Ib]
18,120
Results
Nsa [|b] ¢ steel d) Nsa [Ib] Nua [Ib]
18,120 0.650 11,778 212

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

PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Design: Concrete - Oct 4, 2024
Fastening point:

Page:
Specifier:
E-Mail:
Date:

10/4/2024

3.2 Concrete Breakout Failure

N = (ANC) Y eon Vean Ven Vepn N
cbg ANCO ec,N ed,N c,N cp,N "Yb
¢ Ncbg 2> N

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

2
Anco =9 hg

1
Veon =( 2e'N) <1.0
T 3R,

Yoy =0.7+03 ( Cemin ) <10

ACI 318-19 Eq. (17.6.2.1b)
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)

ACI 318-19 Eq. (17.6.2.4.1b)

7.5h
— Cal,min 1'5hef
Vopn =MAX(=2m8 ——=) 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
hg [in.] €cqn [iN-] € [in.] Camin [iN] Ven
3.220 0.000 0.000 3.000 1.000
C, [in] K. A, f, [psil
5.250 27 1.000 3,000
Calculations
A [in] Ao lin] ¥ eotn Veean Vesn Veon N, [Ib]
423.84 93.32 1.000 1.000 0.886 0.920 8,545
Results
Ny [Ib] ® concrete & Ngpg [Ib] Ny [1b]
31,648 0.650 20,571 1,270

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Fastening point:

4 Shear load

Load V, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status

Steel Strength* N/A N/A N/A N/A

Steel failure (with lever arm)* N/A N/A N/A N/A

Pryout Strength* N/A N/A N/A N/A

Concrete edge failure in direction ** N/A N/A N/A N/A

* highest loaded anchor **anchor group (relevant anchors)

5 Warnings

The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (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 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!

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.

Refer to the manufacturer's product literature for cleaning and installation instructions.

+ For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Hilti post-installed anchors shall be installed in accordance with the Hilti Manufacturer's Printed Installation Instructions (MPIl). Reference ACI
318-19, Section 26.7.

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2024 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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