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Design Criteria

Project Information:

Project: Wonderlove Stairs

Project Location: 1300 SE 2™ Ave
Portland, OR

Project Number: 21230501.000

Load Criteria

1. Structural calculations for stair and handrails based on Pragmatic, Inc.
drawings dated 7/12/2023. Guardrails are excluded from LEI’s scope.

2. Structural Loads per 2022 Oregon Structural Specialty Code (OSSC).

3. Stair Loads: Uniform Live Load: 100 psf
Concentrated Live Load: 300 Ibf applied on 4 in? area
4. Handrail Loads: Uniform Load: 50 Ibf/ft. applied in any
direction
Concentrated Load: 200 Ibf applied in any
Direction
5. Wind and Seismic: See separate calculations.

Structural Steel

1. Steel plates, shapes and bars shall meet the requirements of ASTM A-36 (Fy =
36 ksi, Fy = 58 ksi).

2. Square and rectangular steel tubes shall meet the requirements of ASTM A-
500, Grade B, (Fy =46 ksi, Fy = 58 ksi).

3. Steel members are designed per the (“Manual of Steel Construction, Allowable
Stress Design”, Fifteenth Edition).

Concrete
1. Slab-on-grade concrete strength is assumed to be f’c = 3,000 psi, (normal
weight).

2. Masonry grout strength is assumed to be f’c = 2,000 psi.
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3. Masonry is assumed to be grouted solid at all connection points analyzed.

Fasteners, Welds & Anchors

1. Structural bolts shall be ASTM A325N at connections with diameters as shown
on drawings.

2. Steel welding electrode to be minimum E70XX low hydrogen for Grade 50
steel and E70XX for Grade 36 steel.

3. All welding shall be by certified welders and shall conform to the latest
“Structural Welding Code”, AWS D1.1 and meet AISC minimum requirements
for weld size.

4. Calculations are not performed for complete joint penetration weld
connections.
5. Concrete wedge anchors shall be (“Hilti Kwik Bolt TZ”, anchors having

diameter and embedment as called for in the calculations. Install per
manufacturer’s recommendations.

6. Substitution requests for alternate products must be approved in writing by the
engineer prior to use. Contractor shall provide product/technical information
demonstrating that the substituted product is capable of achieving the
performance values of the specified product including an icc-es report showing
compliance with the relevant building code, seismic use, load resistance,
installation category, in-service temperature, installation temperature, etc.

Disclaimers

1. These calculations are inclusive of revisions and markups shown in the
calculation package and based on the shop drawings titled Wonderlove Stairs
and dated 7/12/2023. See table of contents for location of markups, sketches
and connection maps in the calculation package.

2. The following calculation package represents Larson Engineering’s
interpretation of the design intent of the shop drawings and specifications.
Larson Engineering is not responsible for verification of dimensions, material
take-offs, installation and coordination with other building trades. If as built
conditions differ from the conditions shown in this calculation package,
Pragmatic must bring these differences to the attention of Larson Engineering
so that the as built conditions can be structurally verified.
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3.

The structural engineer of record (EOR) shall assume responsibility for the
design of all members supporting the stairs for the maximum loads imposed by
the stairs.

The scope of this calculation package is limited to the stairs and handrails.
Shear, brace frame, and moment connections are not included in this submittal.

The structural engineer of record (EOR) shall verify that all surrounding
structures to which stair and handrail framing is to be anchored are structurally
sound and capable of supporting the weights and reactions of all attached stair
supporting members under maximum design loads.

LETI’s analysis assumes that seismic building drift has been accommodated
within the structure and that no additional loading will be imposed on the stair.
EOR to provide expected building drift value(s) if connections between the stair
and building are to be slotted to account for the drift at each level.



CE!
AMERICAN SOCIETY OF CIVIL ENGINEERS

Address:
1300 SE 2nd Ave

ASCE 7 Hazards Report

Standard: ASCE/SEI 7-22
Risk Category: Il

Latitude: 45.513441
Longitude: -122.663543

ortand, Oregon Soil Class:  Default Elevation: 43.96604568512864 ft
(NAVD 88)
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Results:
Wind Speed 97 Vmph
10-year MRI 67 Vmph
25-year MRI 73 Vmph
50-year MRI 77 Vmph
100-year MRI 82 Vmph
300-year MRI 91 Vmph
700-year MRI 97 Vmph
1,700-year MRI 103 Vmph
3,000-year MRI 107 Vmph
10,000-year MRI 116 Vmph
100,000-year MRI 134 Vmph
1,000,000-year MRI 152 Vmph

Data Source:
Date Accessed:

https://asce7hazardtool.online/

ASCE/SEI 7-22, Fig. 26.5-1B and Figs. CC.2-1-CC.2-4, and Section 26.5.2

Fri Jul 14 2023

Page 1 of 3
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Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-22 Standard. Wind speeds
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability =

0.00143, MRI = 700 years). Values for 10-year MR, 25-year MRI, 50-year MRI and 100-year MRI are Service
Level wind speeds, all other wind speeds are Ultimate wind speeds.

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-22 Section 26.2.

https://asce7hazardtool.online/ Page 2 of 3

Fri Jul 14 2023
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The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

https://asce7hazardtool.online/ Page 3 of 3 Fri Jul 14 2023
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Address:
1300 SE 2nd Ave

Portland, Oregon
97214

ASCE 7 Hazards Report

Standard: ASCE/SE| 7-22
Risk Category: Il
Soil Class: Default

Latitude:

Longitude: -122.663543
Elevation: 43.96604568512864 ft
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Seismic Default
Site Soil Class:
Results:
PGA \ : 0.5 T : 16
Sws - 1.16 Ss 0.94
SM]_ 0.78 Sl . 0.36
SDS 077 Vs3o 260
So1 0.52
Seismic Design Category: D
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MCEr Vertical Response Spectrum

Vertical ground motion data has not yet been made

available by USGS.

https://asce7hazardtool.online/

4 6 _8
Sa(9) vs T(s)

Design Vertical Response Spectrum

Vertical ground motion data has not yet been made
available by USGS.

Page 2 of 4
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Data Accessed: Fri Jul 14 2023

Date Source:
USGS Seismic Design Maps based on ASCE/SEI 7-22 and ASCE/SEI 7-22 Table 1.5-2. Additional data for
site-specific ground motion procedures in accordance with ASCE/SEI 7-22 Ch. 21 are available from USGS.

https://asce7hazardtool.online/ Page 3 of 4 Fri Jul 14 2023
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The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

https://asce7hazardtool.online/ Page 4 of 4 Fri Jul 14 2023
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Larson Engineering, Inc. Wonderlove Stair SHEET NO. ST1

1488 Bond Street, Suite 100 Portand, OR PROJECT NO. 21230501.000
Naperville, IL 60563-6503 Stair Analysis BY MJB DATE 7/14/2023
630.357.0540

ETRINGER |
E Larson LOAD DETERMINATION - @ Stair:

Stair Width: W = 360h
Thickness of Concrete: Cg := 0lh
Weight of Concrete: Cw1 := 1500pcf
Miscellaneous Steel: Mg = 15[psf
Dead Load: DLg:= (Cs[Cy1) + Mg DLg = 150sf
Live Load: LLg := 1000psf LLg := 100[psf
Wind Load:
Vwind := 97mph K;:=0.85 Ky:=1 Kq:=0.85
exposure 'C' Ke:=1
2
Vwind
qz:= 0.00256 K, KKKl oy psf = 17.403 (psf

Gf:=0.85 Cf:=20 Fig294-2

WL := q [GflCf = 29.585psf

Seismic Criteria (stair): =15 Sds:=0.77
Rp =25 ap = 1
Q=25
Wieis := DLg = 15[psf
o ) 0.42p[8ds )
Seismic Horizontal Load: Fph'= ————[01 +20) = 0.554 (to be applied
& to Dead Load)
I
Fpmin := 0308 ds = 0.346
Fpmax = 1.6B ¢y = 1.848
Seismic Vettical Load: Fpy:= 02845 = 0.154 (to be applied
to Dead Load)
Wseismic_horz 1= WseisHph = 8.316[psf
Wseismic_vert = WseisFpy = 2.31[psf
Seismic Criteria (fasteners): =15 Sds = 0.77
Rp =25 ap = 2.5
o ) 0.42p[8ds )
Seismic Horizontal Load: Fph'= ————[@1 +20) = 1.386 (to be applied
& to Dead Load)
I
Fpmin := 0308 ds = 0.346
Fpmax = 1.6B ¢y = 1.848
Seismic Vettical Load: Fpy:= 02845 = 0.154 (to be applied
to Dead Load)

Note: Concrete anchors to be designed for Q0=2.5 fimes reactions from
seismic criteria for fasteners

Wseismic_horz_f = WseistFph = 20.79[psf

Wseismic_vert f := WseisTFpy = 2.31[pst

Stringer Analysis.xmcd
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Diagrams:

1.386 at 0 ft

Wonderlove Stair SHEET NO. ST2
Portand, OR PROJECT NO. _21230501.000
Stair Analysis BY MJB DATE 7/14/2023

STRINGER |

STRINGER ANALYSIS: (See Following RISA Results)

Max Moment of Stringer: Mact := 2.9ipHt
Max Deflection of Stringer: Agct := 0.0570Gh
CHECK BENDING IN STRINGER:

Stringer Unbraced Length: Lp:= 120h

Ma]] := 26.6RipHt

M.act < M.all

CHECK DEFLECTION IN STRINGER:

Length of Stringer: Lg:= 1720

! Ls
Deflection Factor: Agll:= —
360

Allowable Deflection: Agl] = 0.4780h > Aget = 0.0570n ok

Provide C12x20.7, A36 steel

-1.296 at 14.356 ft

Axial Force (kips)

2.841e-04 at O ft

-2.847e-04 at 0 ft
Torsion ( kip-ft)

0.228 at O ft

-0.213 at 14.356 ft
Axtial Stress ( ksi)

Stringer Analysis.xmcd

RISA RESULTS:

-0.037 at 7.327 ft
v Deflection (in)

1.079at 0 ft

\

y Shear Force (kips)

0.057 at 8.225 ft

.\
—

-0.057 at 8.225 ft

7 Deflection (in)

10.137 at O ft

-1.224 at 14.356 ft

[-0.137 at O ft ,
Z Shear Force (kips)

1.767 at 14.356 ft 0.359at0ft
) .,

-2.909 at 6,729 ft
z-z Moment ( kip-ft)
1.624 at 6.729 ft

s
-1.624 at 6.729 ft
Bending Strong Stress ( ksi )

-
1-0.359 at 0 ft
y-y Moment ( kip—ftl)

12499 at 0 ft
L

-2.499 at 0 ft
Bending Weak Stress ( Il(si )
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Envelope Only Solution
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Envelope Only Solution
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ST5

Loads: BLC 1, Dead
Envelope Only Solution
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Wonderlove stairs
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Loads: BLC 2, Live
Envelope Only Solution
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Wonderlove stairs

Live Load
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Loads: BLC 3, Seismic Y
Envelope Only Solution
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Wonderlove stairs

Seismic Y - Strength
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Loads: BLC 4, Seismic X
Envelope Only Solution
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Loads: BLC 5, Seismic £
Envelope Only Solution
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Loads: BLC 7, Seimic X (Fastenar)
Envelope Only Solution
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Loads: BLC 8, Seismic £ (Fastener)
Envelope Only Solution
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MJB Jul 17, 2023
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Member Coce Checks Displaved (Enveloped)

Envelope Only Solution
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ST15
Company . LEI 7/17/2023

" Designer . MJB 10:07:35 AM
I Job Number : 21230501.000 Checked By :
NEM| col .

Model Name : Wonderlove stairs

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 0 0 3
3 N3 11.92 8 0
4 N4 11.92 8 3
5 N5 12.67 8 3
6 N6 12.67 8 0
7 N7 12.67 0 0
8 N8 12.67 0 3
9 N9 16.92 8 0
10 N10 16.92 0 3
11 N11 16.92 8 3
12 N12 16.92 0 0
13 N13 13.92 8 0
14 N14 13.92 8 3
Node Boundary Conditions
Node Label X [K/in] Y [K/in] Z [k/in] Y Rot [k-ft/rad]
1 N2 Reaction Reaction Reaction Reaction
2 N1 Reaction Reaction Reaction Reaction
3 N8 Reaction Reaction Reaction Reaction
4 N7 Reaction Reaction Reaction Reaction
5 N10 Reaction Reaction Reaction Reaction
6 N12 Reaction Reaction Reaction Reaction
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e*°F 1] Density [k/ft?] Yield [ksi] Ry Fu [ksi] Rt
1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4| A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5| A500 Gr.B Rect 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
7 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3
Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rule  Area [in?] lyy [in%] 12z [in*] J [in%]
1 stringer C12X20.7 Beam Channel A36 Gr.36 Typical 6.08 3.86 129 0.369
2 Column HSS4X4X4 Column Tube A500 Gr.B Rect Typical 3.37 7.8 7.8 12.8
3 INFILL C8Xx11.5 Beam Channel A36 Gr.36 Typical 3.37 1.31 32.5 0.13
Member Primary Data
Label | Node J Node Section/Shape Type Design List Material Design Rule
1 M1 N2 N4 stringer Beam Channel A36 Gr.36 Typical
2 M2 N4 N11 stringer Beam Channel A36 Gr.36 Typical
3 M3 N1 N3 stringer Beam Channel A36 Gr.36 Typical
4 M4 N3 N9 stringer Beam Channel A36 Gr.36 Typical
5 M5 N8 N5 Column Column Tube A500 Gr.B Rect Typical
6 M6 N10 N11 Column Column Tube A500 Gr.B Rect Typical
7 M7 N12 N9 Column Column Tube A500 Gr.B Rect Typical
8 M8 N7 N6 Column Column Tube A500 Gr.B Rect Typical
9 M9 N14 N13 INFILL Beam Channel A36 Gr.36 Typical
10 M10 N11 N9 INFILL Beam Channel A36 Gr.36 Typical
Member Advanced Data
Label | Release J Release Physical Deflection Ratio Options Seismic DR
1 M1 Yes Default None
2 M2 Yes Default None
3 M3 Yes Default None
4 M4 Yes Default None
5 M5 BenPIN Yes ** NA ** None
6 M6 BenPIN Yes ** NA ** None

RISA-3D Version 20 [ Stair.r3d ] Page 1
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Company . LEI 7/17/2023
" Designer . MJB 10:07:35 AM
IRISA Job Number : 21230501.000 Checked By :
NEM comeany  Model Name : Wonderlove stairs
Member Advanced Data (Continued)

Label | Release J Release Physical Deflection Ratio Options Seismic DR
7 M7 BenPIN Yes ** NA ** None
8 M8 BenPIN Yes ** NA ** None
9 M9 BenPIN BenPIN Yes Default None
10 M10 BenPIN BenPIN Yes Default None

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Lb y-y [ft] Lcomp top [ft] Channel Conn. a [ft] Function
1 M1 stringer 14.356 1 1 N/A N/A Lateral
2 M2 stringer 5 Lbyy N/A N/A Lateral
3 M3 stringer 14.356 1 1 N/A N/A Lateral
4 M4 stringer 5 Lbyy N/A N/A Lateral
5 M5 Column 8 Lbyy N/A N/A Lateral
6 M6 Column 8 Lbyy N/A N/A Lateral
7 M7 Column 8 Lbyy N/A N/A Lateral
8 M8 Column 8 Lbyy N/A N/A Lateral
9 M9 INFILL 3 Lbyy N/A N/A Lateral
10 M10 INFILL 3 Lbyy N/A N/A Lateral

Member Distributed Loads (BLC 10 : WLx)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft]

End Magnitude [k/ft, F, psf, k-ft/ft]

Start Location [(ft, %)]  End Location [(ft, %)]

1 M1 X 0.03 0.03 0 %100
2 M3 X 0.03 0.03 0 %100
3 M5 X 0.01 0.01 0 %100
4 M8 X 0.01 0.01 0 %100
5 M6 X 0.01 0.01 0 %100
6 M7 X 0.01 0.01 0 %100

Member Distributed Loads (BLC 11 : WLz)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft]

End Magnitude [k/ft, F, psf, k-ft/ft]

Start Location [(ft, %)]  End Location [(ft, %)]

1 M5 A 0.01 0.01 0 %100
2 M6 z 0.01 0.01 0 %100
3 M8 Z 0.01 0.01 0 %100
4 M7 z 0.01 0.01 0 %100
5 M3 Z 0.03 0.03 0 %100
6 M4 z 0.03 0.03 0 %100
7 M1 Z 0.03 0.03 0 %100
8 M2 z 0.03 0.03 0 %100

Member Distributed Loads (BLC 6 : BLC 1 Transient Area Loads)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft]

End Magnitude [k/ft, F, psf, k-ft/ft]

Start Location [(ft, %)]  End Location [(ft, %)]

1 M1 Y -0.022 -0.022 1.665e-15 14.356
2 M3 Y -0.023 -0.023 1.332e-15 14.356
3 M2 Y -0.013 -0.023 0 25

4 M2 Y -0.023 -0.032 2.5 5

5 M4 Y -0.013 -0.023 0 25

6 M4 Y -0.023 -0.032 25 5

Member Distributed Loads (BLC 9 : BLC 2 Transient Area Loads)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft]

End Magnitude [k/ft, F, psf, k-ft/ft]

Start Location [(ft, %)]  End Location [(ft, %)]

1 M1 Y -0.15 -0.15 1.665e-15 14.356
2 M3 Y -0.15 -0.15 1.332e-15 14.356
3 M2 Y -0.09 -0.15 0 25
4 M2 Y -0.15 -0.21 25 5
5 M4 Y -0.09 -0.15 0 25
6 M4 Y -0.15 -0.21 25 5

Member Distributed Loads (BLC 12 : BLC 3 Transient Area Loads)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft]

End Magnitude [k/ft, F, psf, k-ft/ft]

Start Location [(ft, %)]  End Location [(ft, %)]

[l M4 [y -0.003

-0.005 I 25 I 5

2] M1 [ v 1 -0.003 [

1.665e-15 | 14.356 |
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Member Distributed Loads (BLC 12 : BLC 3 Transient Area Loads) (Continued)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft] End Magnitude [k/ft, F, psf, k-ft/ft] Start Location [(ft, %)]  End Location [(ft, %)]
3 M3 Y -0.003 -0.003 1.332e-15 14.356
4 M2 Y -0.002 -0.003 0 25
5 M2 Y -0.003 -0.005 2.5 5
6 M4 Y -0.002 -0.003 0 25

Member Distributed Loads (BLC 13 : BLC 4 Transient Area Loads)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft] End Magnitude [k/ft, F, psf, k-ft/ft] Start Location [(ft, %)]  End Location [(ft, %)]
1 M1 X 0.013 0.013 1.665e-15 14.356
2 M3 X 0.013 0.013 1.332e-15 14.356
3 M2 X 0.008 0.013 0 25
4 M2 X 0.013 0.018 25 5
5) M4 X 0.008 0.013 0 25
6 M4 X 0.013 0.018 25 5

Member Distributed Loads (BLC 14 : BLC 5 Transient Area Loads)

Member Label Direction Start Magnitude [k/ft, F, psf, k-ft/ft] End Magnitude [k/ft, F, psf, k-ft/ft] Start Location [(ft, %)]  End Location [(ft, %)]
1 M1 Z 0.013 0.013 1.665e-15 14.356
2 M3 Z 0.013 0.013 1.332e-15 14.356
3 M2 Z 0.008 0.013 0 2.5
4 M2 Z 0.013 0.018 2.5 5
5 M4 Z 0.008 0.013 0 2.5
6 M4 Z 0.013 0.018 25 5
Member Area Loads (BLC 1 : Dead)
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]
[] N1 I N2 I N4 I N3 I Y A-B I -15 I
2] N3 I N4 I N11 I N9 I Y A-B I -15 |
Member Area Loads (BLC 2 : Live)
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]
[] N1 I N2 I N4 I N3 I Y AB I -100 I
12] N3 I N4 I N11 I N9 I Y A-B I -100 |
Member Area Loads (BLC 3 : Seismic Y)
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]
[] N1 I N2 I N4 I N3 I Y AB I 2.3 I
2] N3 I N4 I N11 I N9 I Y A-B I 2.3 |
Member Area Loads (BLC 4 : Seismic X)
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]
[] N1 I N2 I N4 I N3 I X A-B I 8.4 I
12] N3 I N4 I N11 I N9 I X A-B I 8.4 |
Member Area Loads (BLC 5 : Seismic Z)
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]
[] N1 I N2 I N4 I N3 I z A-B I 8.4 I
2] N3 I N4 I N11 I N9 I Z A-B I 8.4 |
Member Area Loads (BLC 7 : Seismic X (Fastener))
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]
[] N1 I N2 I N4 I N3 I X AB I 20.8 I
2] N3 I N4 I N11 I N9 I X A-B I 20.8 |
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Member Area Loads (BLC 8 : Seismic Z (Fastener))

Node A Node B Node C Node D Direction Load Direction Magnitude [psf]
[1 N1 N2 N4 N3 Z A-B 20.8 |
2 N3 N4 N11 N9 z A-B 20.8 |

Basic Load Cases

BLC Description Category Y Gravity Distributed Area(Member)

1 Dead None -1 2

2 Live None 2

3 Seismic Y None 2

4 Seismic X None 2

5 Seismic Z None 2

6 BLC 1 Transient Area Loads None 6

7 Seismic X (Fastener) None 2

8 Seismic Z (Fastener) None 2

9 BLC 2 Transient Area Loads None 6

10 WLx None 6

11 WLz None 8

12 BLC 3 Transient Area Loads None 6

13 BLC 4 Transient Area Loads None 6

14 BLC 5 Transient Area Loads None 6

Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor

1 D+L Yes Y 1 1 2 1

2 D+0.7Ev+0.7Ehx Yes Y 1 1 3 0.7 4 0.7

3 D+0.7Ev-0.7Ehx Yes Y 1 1 3 0.7 4 -0.7

4 D+0.7Ev+0.7Ehz Yes Y 1 1 3 0.7 5 0.7

5 D+0.7Ev-0.7Ehz Yes Y 1 1 3 0.7 5 -0.7

6 D+0.525Ev+0.525Ehx+0.75L Yes Y 1 1 3 0.525 4 0.525 2 0.75
7 D+0.525Ev-0.525Ehx+0.75L Yes Y 1 1 3 0.525 4 -0.525 2 0.75
8 D+0.525Ev+0.525Ehz+0.75L Yes Y 1 1 3 0.525 5 0.525 2 0.75
9 D+0.525Ev-0.525Ehz+0.75L Yes Y 1 1 3 0.525 5 -0.525 2 0.75
10 0.6D-0.7Ev+0.7Ehx Yes Y 1 0.6 3 -0.7 4 0.7

11 0.6D-0.7Ev-0.7Ehx Yes Y 1 0.6 3 -0.7 4 -0.7

12 0.6D-0.7Ev+0.7Ehz Yes Y 1 0.6 3 -0.7 5 0.7

13 0.6D-0.7Ev-0.7Ehz Yes Y 1 0.6 3 -0.7 5 -0.7

14 D+0.6WLx Yes Y 1 1 10 0.6

15 D-.6WLx Yes Y 1 1 10 -0.6

16 D+0.6WLz Yes Y 1 1 11 0.6

17 D-0.6WLz Yes Y 1 1 11 -0.6

18 D+.75L+.45WLX Yes Y 1 1 2 0.75 10 0.45

19 D+.75L-.45WLX Yes Y 1 1 2 0.75 10 -0.45
20 D+.75L+.45WLZ Yes Y 1 1 2 0.75 11 0.45
21 D+.75L-.45WLZ Yes Y 1 1 2 0.75 11 0.45
22 Concrete Connections
23 1.2D+1.6L Y 1 1.2 2 1.6
24 1.2D+Ev+Emhx+L Y 1 1.2 3 1 7 2.5 2 1
25 1.2D+Ev-Emhx+L Y 1 1.2 3 1 7 -2.5 2 1
26 1.2D+Ev+Emhz+L Y 1 1.2 3 1 8 2.5 2 1
27 1.2D+Ev-Emhz+L Y 1 1.2 3 1 8 -2.5 2 1
28 0.9D-Ev+Emhx Y 1 0.9 3 -1 7 2.5
29 0.9D-Ev-Emhx Y 1 0.9 3 -1 7 -2.5
30 0.9D-Ev+Emhz Y 1 0.9 3 -1 8 2.5
31 0.9D-Ev-Emhz Y 1 0.9 3 -1 8 -2.5
32 Fasteners Y 1 1
33 D+0.7Ev+0.7Ehx Y 1 1 3 0.7 7 0.7
34 D+0.7Ev-0.7Ehx Y 1 1 3 0.7 7 -0.7
35 D+0.7Ev+0.7Ehz Y 1 1 3 0.7 8 0.7
36 D+0.7Ev-0.7Ehz Y 1 1 3 0.7 8 -0.7
37 D+0.525Ev+0.525Ehx+0.75L Y 1 1 3 0.525 7 0.525 2 0.75
38 D+0.525Ev-0.525Ehx+0.75L Y 1 1 3 0.525 7 -0.525 2 0.75
39 D+0.525Ev+0.525Ehz+0.75L Y 1 1 3 0.525 8 0.525 2 0.75
40 D+0.525Ev-0.525Ehz+0.75L Y 1 1 3 0.525 8 -0.525 2 0.75
41 0.6D-0.7Ev+0.7Ehx Y 1 0.6 3 -0.7 7 0.7
42 0.6D-0.7Ev-0.7Ehx Y 1 0.6 3 -0.7 7 -0.7
43 0.6D-0.7Ev+0.7Ehz Y 1 0.6 3 -0.7 8 0.7
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Load Combinations (Continued)
Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor
44 0.6D-0.7Ev-0.7Ehz Y 1 0.6 -0.7 8 -0.7
45 DL Y 1 1
46 LL Y 2 1
47 Ev Y 3 1
48 Ehx Y 4 1
49 Ehz Y 5| 1
Envelope Node Reactions
Node Label X [K] LC Y [K] LC Z K] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
1 N2 max 2.064 16 2.14 21 0.398 17 0 21 0.433 16 0 21
2 min -2.064 17 -1.304 17 -0.395 16 0 1 -0.433 17 0 1
3 N1 max 2.064 17 1.842 17 0.395 17 0 21 0.433 16 0 21
4 min -2.064 16 -1.304 16 -0.398 16 0 1 -0.433 17 0 1
) N8 max 0.024 15 3.061 1 0.024 17 0 21 0.009 16 0 21
6 min -0.024 14 0.327 11 -0.024 16 0 1 -0.009 17 0 1
7 N7 max 0.024 15 3.061 1 0.024 17 0 21 0.009 16 0 21
8 min -0.024 14 0.327 11 -0.024 16 0 1 -0.009 17 0 1
9 N10 max 0.024 15 0.083 15 0.024 17 0 21 0.014 16 0 21
10 min -0.024 14 -0.265 1 -0.024 16 0 1 -0.014 17 0 1
11 N12 max 0.024 15 0.083 15 0.024 17 0 21 0.014 16 0 21
12 min -0.024 14 -0.265 1 -0.024 16 0 1 -0.014 17 0 1
13| Totals: max 0.709 15 7.966 1 0.889 17
14 min -0.709 14 1.202 11 -0.889 16
Envelope Node Displacements
Node Label X [in] LC Y [in] LC Zin] LC XRotation[rad] LC Y Rotation[rad] LC ZRotation[rad] LC
1 N1 max 0 16 0 16 0 16 3.852e-5 16 0 17 -5.627e-5 11
2 min 0 17 0 17 0 17 -3.85e-5 17 0 16 -6.465e-4 1
3 N2 max 0 17 0 17 0 16 3.85e-5 16 0 17 -5.627e-5 11
4 min 0 16 0 20 0 17 -3.852e-5 17 0 16 -6.465e-4 1
5 N3 max | 0.006 21 -0.001 11 0.029 16 1.285e-4 17 5.607e-5 16 4.179e-4 1
6 min | -0.001 17 -0.008 1 -0.029 17 -1.285e-4 16 -5.605e-5 17 3.593e-5 11
7 N4 max | 0.005 1 -0.001 11 0.029 16 1.285e-4 17 5.605e-5 16 4.179e-4 1
8 min | -0.001 16 -0.008 1 -0.029 17 -1.285e-4 16 -5.607e-5 17 3.593e-5 11
9 N5 max | 0.005 1 0 11 0.029 16 1.01e4 17 7.188e-5 17 3.176e-4 1
10 min | -0.001 16 -0.004 1 -0.029 17 -1.01e-4 16 -7.194e-5 16 2.666e-5 11
11 N6 max | 0.006 21 0 11 0.029 16 1.01e4 17 7.194e-5 17 3.176e-4 1
12 min | -0.001 17 -0.004 1 -0.029 17 -1.01e-4 16 -7.188e-5 16 2.666e-5 11
13 N7 max 0 14 0 11 0 16 4.091e-4 16 0 17 9.628e-5 15
14 min 0 15 0 1 0 17 -4.091e-4 17 0 16 -1.257e-4 18
15 N8 max 0 14 0 11 0 16 4.091e-4 16 0 17 9.628e-5 15
16 min 0 15 0 1 0 17 -4.091e-4 17 0 16 -1.257e-4 18
17 N9 max | 0.006 21 0 1 0.037 16 5.513e-5 16 1.158e-4 17 2.793e-6 16
18 min_| -0.001 17 0 15 -0.037 17 -5.508e-5 17 -1.159¢e-4 16 -2.796e-6 17
19 N10 max 0 14 0 1 0 16 4.884e-4 16 0 17 9.637e-5 15
20 min 0 15 0 15 0 17 -4.884e-4 17 0 16 -1.258e-4 18
21 N11 max | 0.005 1 0 1 0.037 16 5.508e-5 16 1.159e-4 17 2.793e-6 17
22 min | -0.001 16 0 15 -0.037 17 -5.513e-5 17 -1.158e-4 16 -3.581e-6 20
23 N12 max 0 14 0 1 0 16 4.884e-4 16 0 17 9.637e-5 15
24 min 0 15 0 15 0 17 -4.884e-4 17 0 16 -1.258e-4 18
25 N13 max | 0.006 21 0 13 0.031 16 5.509e-5 17 1.686e-4 17 1.507e-4 1
26 min | -0.001 17 -0.001 1 -0.031 17 -5.505e-5 16 -1.686e-4 16 1.23e-5 11
27 N14 max | 0.005 1 0 12 0.031 16 5.505e-5 17 1.686e-4 17 1.507e-4 1
28 min | -0.001 16 -0.001 1 -0.031 17 -5.509e-5 16 -1.686e-4 16 1.23e-5 11
Envelope Maximum Member Section Forces
Member Axial[k]Loc[ft] LC y Shear[k]Loc][ft] LC z Shear[k]Loc[ft] LC Torquelk-ft]Loc[ft] LC y-y Moment[k-ft]Loc[ft] LC z-z Moment[k-ft]Loc][ft] LC
1] M1 |max|[1.438| 0 | 21 1.08 0 1 0.137 0 17 0 14.356 16 0.36 0 16 1.724 14.356 1
2 min [-1.398[14.356 17 | -1.223 [14.356] 1 -0.137 0 16 0 0 17 -0.36 0 17 -2.934 6.729| 1
3| M2 |max]|0.064[0.729| 16 | 1.139 |0.781| 1 0.099 0 17 0.004 |0.729| 17 0.141 0 16 3.414 0.781] 1
4 min |-0.065| 0 17 | -1.816 |0.729| 1 -0.099 0 16 -0.004 0 16 -0.141 0 17 0.029 5 11
5| M3 |max| 135| 0 17 1.08 0 1 0.137 0 17 0 14.356 16 0.36 0 16 1.724 14.356 1
6 min [-1.614[14.356 20 | -1.223 [14.356] 1 -0.137 0 16 0 0 17 -0.36 0 17 -2.934 6.729| 1
7| M4 |max]|0.064[0.729| 17 | 1.139 |0.781| 1 0.099 0 17 0.004 [1.979| 17 0.141 0 16 3.414 0.781] 1
8 min [-0.065] 0 16 | -1.816 ]0.729| 1 -0.099 0 16 -0.004 0 16 -0.141 0 17 0.029 5 11
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Envelope Maximum Member Section Forces (Continued)

Member Axial[k]Loc]ft] LC y Shear[k]Loc|ft] LC z Shear[k]Loc][ft] LC Torque[k-ft]Loc[ft] LC y-y Moment[k-ft]Loc[ft] LC z-z Moment[k-ft]Loc|ft] LC
9| M5 |max|3.061] 0 1 0.024 8 15 | 0.024 8 16 0.009 8 16 0.048 4 17 0.048 4 15
10 min [ 0.268| 8 11 | -0.024 8 14 | -0.024 0 16 -0.009 0 17 -0.048 4 16 -0.048 4 14
11] M6 |max|0.083| 0 15 | 0.024 8 15 | 0.024 0 17 0.014 8 16 0.048 4 17 0.048 4 15
12 min |-0.364| 8 1 -0.024 8 14 | -0.024 0 16 -0.014 0 17 -0.048 4 16 -0.048 4 14
13] M7 |max|0.083| 0 15 | 0.024 8 15 | 0.024 8 16 0.014 8 16 0.048 4 17 0.048 4 15
14 min |-0.364| 8 1 -0.024 8 14 | -0.024 8 17 -0.014 0 17 -0.048 4 16 -0.048 4 14
15| M8 |max|3.061| O 1 0.024 8 15 | 0.024 8 16 0.009 8 16 0.048 4 17 0.048 4 15
16 min | 0.268| 8 11 | -0.024 8 14 | -0.024 8 17 -0.009 0 17 -0.048 4 16 -0.048 4 14
17) M9 |max| O 3 18 | 0.017 0 16 0 3 | 21 0 3 16 0 3 | 21 0 3 | 21
18 min 0 0 15 | -0.017 3 17 0 0 1 0 0 17 0 0 1 -0.013 1.5 | 16
19] M10 |max|0.001| 3 15 | 0.017 0 | 21 0 3 | 21 0 3 16 0 3 | 21 0 3 | 21
20 min [-0.001] O 18 | -0.017 3 1 0 0 1 0 0 17 0 0 1 -0.013 15| 1
Envelope Member Section Deflections - Strength
Member  Sec x [in] LC y [in] LC z [in] LC X Rotate [rad] LC (n) L/y' Ratio LC (n) L/Z' Ratio LC
1 M1 1 max 0 21 0 21 0 21 0 16 NC 21 NC 21
2 min 0 1 0 1 0 1 0 17 NC 1 NC 1
3 2 max 0 17 -0.002 11 0.028 16 0 16 NC 17 NC 19
4 min 0 16 -0.026 1 -0.028 17 0 17 6575.942 1 6226.816 17
5| 3 max | 0.001 17 -0.003 11 0.056 16 0 17 NC 17 NC 19
6 min | -0.001 16 -0.038 1 -0.056 17 0 16 4562.814 1 3072.288 17
7 4 max | 0.001 17 -0.002 11 0.049 16 0 17 NC 17 NC 19
8 min_| -0.001 16 -0.029 1 -0.049 17 0 16 5963.059 1 3489.986 17
9 5) max | 0.001 17 -0.001 12 0.029 16 0 17 NC 21 NC 19
10 min_| -0.001 16 -0.009 1 -0.029 17 0 16 NC 1 5879.747 17
11 M2 1 max | 0.005 1 -0.001 11 0.029 16 0 17 NC 19 NC 21
12 min_| -0.001 16 -0.008 1 -0.029 17 0 16 7561.694 1 NC 1
13 2 max | 0.005 1 0 11 0.03 16 0 17 NC 21 NC 21
14 min_| -0.001 16 -0.002 1 -0.03 17 0 16 NC 1 NC 1
15 3 max | 0.005 1 0 16 0.032 16 0 17 NC 21 NC 21
16 min_| -0.001 16 0 17 -0.032 17 0 16 NC 1 NC 1
17 4 max | 0.005 1 0.001 1 0.035 16 0 16 NC 21 NC 21
18 min_| -0.001 16 0 15 -0.035 17 0 17 NC 1 NC 1
19 5| max | 0.005 1 0 1 0.037 16 0 16 NC 21 NC 21
20 min_| -0.001 16 0 15 -0.037 17 0 17 NC 1 NC 1
21 M3 1 max 0 21 0 21 0 21 0 16 NC 21 NC 21
22 min 0 1 0 1 0 1 0 17 NC 1 NC 1
23 2 max 0 16 -0.002 11 0.028 16 0 16 NC 17 NC 19
24 min 0 17 -0.026 1 -0.028 17 0 17 6575.942 1 6226.816 16
25 3 max | 0.001 16 -0.003 11 0.056 16 0 17 NC 17 NC 19
26 min_| -0.001 17 -0.038 1 -0.056 17 0 16 4562.814 1 3072.288 16
27 4 max | 0.001 16 -0.002 11 0.049 16 0 17 NC 17 NC 19
28 min_| -0.001 17 -0.029 1 -0.049 17 0 16 5963.059 1 3489.986 16
29 5 max | 0.001 16 -0.001 13 0.029 16 0 17 NC 21 NC 19
30 min_| -0.001 17 -0.009 1 -0.029 17 0 16 NC 1 5879.747 16
31 M4 1 max | 0.006 21 -0.001 11 0.029 16 0 17 NC 19 NC 21
32 min_| -0.001 17 -0.008 1 -0.029 17 0 16 7561.694 1 NC 1
33 2 max | 0.006 21 0 11 0.03 16 0 17 NC 21 NC 21
34 min_| -0.001 17 -0.002 1 -0.03 17 0 16 NC 1 NC 1
35 3 max | 0.006 21 0 17 0.032 16 0 17 NC 21 NC 21
36 min | -0.001 17 0 20 -0.032 17 0 16 NC 1 NC 1
37 4 max | 0.006 21 0.001 1 0.035 16 0 16 NC 21 NC 21
38 min_| -0.001 17 0 15 -0.035 17 0 17 NC 1 NC 1
39 5| max | 0.006 21 0 1 0.037 16 0 16 NC 21 NC 21
40 min | -0.001 17 0 15 -0.037 17 0 17 NC 1 NC 1
41 M5 1 max 0 21 0 21 0 21 0 21 NC 21 NC 21
42 min 0 1 0 1 0 1 0 1 NC 1 NC 1
43 2 max 0 11 0.002 15 0.01 16 0 17 NC 21 NC 21
44 min_| -0.001 1 -0.003 18 -0.01 17 0 16 NC 1 NC 1
45 3 max 0 11 0.003 15 0.018 16 0 17 NC 21 NC 21
46 min_| -0.002 1 -0.005 18 -0.018 17 0 16 NC 1 NC 1
47 4 max 0 11 0.002 15 0.024 16 0 17 NC 21 NC 21
48 min_| -0.003 1 -0.005 18 -0.024 17 0 16 NC 1 NC 1
49 5| max 0 11 0.001 16 0.029 16 0 17 NC 21 NC 21
50 min_| -0.004 1 -0.005 1 -0.029 17 0 16 NC 1 NC 1
51 M6 1 max 0 21 0 21 0 21 0 21 NC 21 NC 21
52 min 0 1 0 1 0 1 0 1 NC 1 NC 1
53 2 max 0 1 0.002 15 0.011 16 0 17 NC 21 NC 21
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Envelope Member Section Deflections - Strength (Continued)

Member  Sec x [in] LC y [in] LC z [in] LC X Rotate [rad] LC (n) L/y' Ratio LC (n) L/Z' Ratio LC
54 min 0 15 -0.003 18 -0.011 17 0 16 NC 1 NC 1
09 3 max 0 1 0.003 15 0.022 16 0 17 NC 21 NC 21
56 min 0 15 -0.005 18 -0.022 17 0 16 NC 1 NC 1
57 4 max 0 1 0.002 15 0.03 16 0 17 NC 21 NC 21
58 min 0 15 -0.005 18 -0.03 17 0 16 NC 1 NC 1
59 o) max 0 1 0.001 16 0.037 16 0 17 NC 21 NC 21
60 min 0 15 -0.005 1 -0.037 17 0 16 NC 1 NC 1
61 M7 1 max 0 21 0 21 0 21 0 21 NC 21 NC 21
62 min 0 1 0 1 0 1 0 1 NC 1 NC 1
63 2 max 0 1 0.002 15 0.011 16 0 17 NC 21 NC 21
64 min 0 15 -0.003 18 -0.011 17 0 16 NC 1 NC 1
65 3 max 0 1 0.003 15 0.022 16 0 17 NC 21 NC 21
66 min 0 15 -0.005 18 -0.022 17 0 16 NC 1 NC 1
67 4 max 0 1 0.002 15 0.03 16 0 17 NC 21 NC 21
68 min 0 15 -0.005 18 -0.03 17 0 16 NC 1 NC 1
69 5) max 0 1 0.001 17 0.037 16 0 17 NC 21 NC 21
70 min 0 15 -0.006 20 -0.037 17 0 16 NC 1 NC 1
71 M8 1 max 0 21 0 21 0 21 0 21 NC 21 NC 21
72 min 0 1 0 1 0 1 0 1 NC 1 NC 1
73 2 max 0 11 0.002 15 0.01 16 0 17 NC 21 NC 21
74 min_| -0.001 1 -0.003 18 -0.01 17 0 16 NC 1 NC 1
3 3 max 0 11 0.003 15 0.018 16 0 17 NC 21 NC 21
76 min_| -0.002 1 -0.005 18 -0.018 17 0 16 NC 1 NC 1
77 4 max 0 11 0.002 15 0.024 16 0 17 NC 21 NC 21
78 min_| -0.003 1 -0.005 18 -0.024 17 0 16 NC 1 NC 1
79 5) max 0 11 0.001 17 0.029 16 0 17 NC 21 NC 21
80 min_| -0.004 1 -0.006 20 -0.029 17 0 16 NC 1 NC 1
81 M9 1 max | 0.031 17 0 12 0.005 1 0 11 NC 21 NC 21
82 min_| -0.031 16 -0.001 1 -0.001 16 0 1 NC 1 NC 1
83 2 max | 0.031 17 0 12 0.005 1 0 11 NC 21 NC 21
84 min_| -0.031 16 -0.001 1 0 16 0 1 NC 1 NC 1
85 3 max | 0.031 17 0 11 0.005 1 0 11 NC 21 NC 21
86 min_| -0.031 16 -0.001 1 0 11 0 1 NC 1 NC 1
87 4 max | 0.031 17 0 13 0.005 1 0 11 NC 21 NC 21
88 min_| -0.031 16 -0.001 1 0 17 0 1 NC 1 NC 1
89 o) max | 0.031 17 0 13 0.006 21 0 11 NC 21 NC 21
90 min_| -0.031 16 -0.001 1 -0.001 17 0 1 NC 1 NC 1
91 M10 1 max | 0.037 17 0 1 0.005 1 0 21 NC 21 NC 21
92 min_| -0.037 16 0 15 -0.001 16 0 17 NC 1 NC 1
93 2 max | 0.037 17 0 1 0.005 1 0 21 NC 21 NC 21
94 min_| -0.037 16 0 15 0 16 0 17 NC 1 NC 1
95 3 max | 0.037 17 0 1 0.005 1 0 18 NC 21 NC 21
96 min_| -0.037 16 0 15 0 11 0 15 NC 1 NC 1
97 4 max | 0.037 17 0 1 0.005 1 0 18 NC 21 NC 21
98 min_| -0.037 16 0 15 0 17 0 16 NC 1 NC 1
99 5 max | 0.037 17 0 1 0.006 21 0 17 NC 21 NC 21
100 min_| -0.037 16 0 15 -0.001 17 0 16 NC 1 NC 1

Envelope Beam Deflections
Member Label Span Location [ft] y' [in] (n) L'/y' Ratio LC

1 M1 1 max 5.682 0.001 NC 12
2 1 min 14.356 0.102 3371 1
3 M2 1 max 0.417 -0.001 NC 7
4 1 min 0 -0.003 5750 1
5 2 max 3.906 0.001 NC 6
6 2 min 0.781 0 NC 1
7 M3 1 max 5.682 0.001 NC 13
8 1 min 14.356 0.102 3371 1
9 M4 1 max 0.417 -0.001 NC 7
10 1 min 0 -0.003 5750 1
11 2 max 3.906 0.001 NC 6
12 2 min 0.781 0 NC 1
13 M9 1 max 3 0 NC 21
14 1 min 0 0 NC 1
15 M10 1 max 3 0 NC 21
16 1 min 0 0 NC 1

RISA-3D Version 20 [ Stair.r3d ] Page 7
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IRISA Job Number : 21230501.000 Checked By :
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Envelope Beam Deflection Checks

Beam Design Rule Span Defl [in] Ratio LC Defl [in] Ratio LC Defl [in] Ratio LC
1 M1 Typical 1 0.102 3371 1(1+2) 0.0009388 NC 2(1+3+4)| 0.0009679 NC 3(1+3+4)
2 M2 Typical 1 -0.003 5750 1(1+2) -2.579e-5 NC 2(1+3+4) -1.855e-5 NC 3(1+3+4)
3 2 -4.337e-19 NC 1(1+2) -1.084e-19 NC 2(1+3+4) 0 NC 3(1+3+4)
4 M3 Typical 1 0.102 3371 1(1+2) 0.0009388 NC 2(1+3+4)| 0.0009679 NC 3(1+3+4)
5 M4 Typical 1 -0.003 5750 1(1+2) -2.579e-5 NC 2(1+3+4) -1.855e-5 NC 3(1+3+4)
6 2 3.253e-19 NC 1(1+2) 0 NC 2(1+3+4)| -5.421e-20 NC 3(1+3+4)
7 M9 Typical 1 0 NC 1(1+2) 0 NC 2(1+3+4) 0 NC 3(1+3+4)
8| M10 Typical 1 0 NC 1(1+2) 0 NC 2(1+3+4) 0 NC 3(1+3+4)

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape Code Check Loc[ftff LC Shear Check Loc[ftf Dir LC Pnc/om [k] Pnt/om [kK] Mnyy/om [k-ft] Mnzz/om [k-ft] Cb Egn
1 M1 |C12X20.7| 0.092 14.356 | 21 0.028 14.356 | vy 1 84.639 | 131.066 4.949 26.624 1.213| H1-1b
2| M2 |C12X20.7] 0.074 0.781 1 0.041 0.729 \% 1 97.24 131.066 4.949 45.988 1.609|H1-1b
3| M3 |C12X20.7] 0.095 14.356 | 21 0.028 14.356 | y 1 84.639 | 131.066 4.949 26.488 1.207 | H1-1b
4| M4 |C12X20.7| 0.074 0.781 1 0.041 0.729 y 1 97.24 131.066 4.949 45.988 1.609|H1-1b
5| M5 [HSS4X4X 0.043 0 1 0.002 8 z 16 | 71.015 92.826 10.765 10.765 1 [H1-1b*
6| M6 [HSS4Xx4x4 0.005 4.167 | 18 0.003 8 z 17 | 71.015 92.826 10.765 10.765 1.136|H1-1b
7| M7 [HSS4X4X 0.005 4.167 | 18 0.003 8 z 16 | 71.015 92.826 10.765 10.765 1.136|H1-1b
8| M8 [HSS4x4x4 0.043 0 1 0.002 8 z 17 | 71.015 92.826 10.765 10.765 1 |H1-1b*
9| M9 |C8X11.5 0 3 18 0.001 3 y 16 | 60.952 72.647 2.231 17.299 1.136|H1-1b*
10l M10 |C8X11.5 0 3 18 0.001 3 y 16 | 60.952 72.647 2.231 17.299 1.136|H1-1b*

RISA-3D Version 20

[ Stair.r3d ]

Page 8
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Company . LEI 7/17/2023
°  Designer : MJB 10:26:19 AM
IRISA Job Number : 21230501.000 Checked By :
anEvETsCHEK covpany  Model Name @ Wonderlove stairs
) Envelope Fastener Reactions
Envelope Node Reactions
Node Label X K] LC Y [K] LC Z [K] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
1 N2 max 2.064 16 2.14 21 0.424 36 0 44 0.519 35 0 44
2 min -2.064 17 -1.398 44 -0.422 43 0 14 -0.519 36 0 14
3 N1 max 2.064 17 2.131 40 0.422 44 0 44 0.519 35 0 44
4 min -2.064 16 -1.398 43 -0.424 35 0 14 -0.519 36 0 14
5 N8 max 0.024 15 2.713 37 0.024 17 0 44 0.009 16 0 44
6 min -0.024 14 0.173 42 -0.024 16 0 14 -0.009 17 0 14
7 N7 max 0.024 15 2.713 37 0.024 17 0 44 0.009 16 0 44
8 min -0.024 14 0.173 42 -0.024 16 0 14 -0.009 17 0 14
9 N10 max 0.024 15 0.093 34 0.024 17 0 44 0.014 16 0 44
10 min -0.024 14 -0.246 37 -0.024 16 0 14 -0.014 17 0 14
11 N12 max 0.024 15 0.093 34 0.024 17 0 44 0.014 16 0 44
12 min -0.024 14 -0.246 37 -0.024 16 0 14 -0.014 17 0 14
13 Totals: max 0.845 42 6.584 38 0.889 17
14 min -0.845 33 1.202 43 -0.889 16
RISA-3D Version 20 [ Stair.r3d ] Page 1
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°  Designer : MJB 11:25:13 AM
IRISA Job Number : 21230501.000 Checked By :
anEvETsCHEK covpany  Model Name @ Wonderlove stairs
Reactions w/ Overstrength Factor

Envelope Node Reactions

Node Label X K] LC Y [K] LC Z [K] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
1 N2 max 7.045 26 6.801 26 1.524 27 0 31 1.853 26 0 31
2 min -7.046 27 -5.299 31 -1.505 26 0 23 -1.853 27 0 23
3 N1 max 7.045 27 6.801 27 1.505 27 0 31 1.853 26 0 31
4 min -7.046 26 -5.299 30 -1.524 26 0 23 -1.853 27 0 23
5 N8 max 0.001 27 4.585 23 0.005 26 0 31 0.015 26 0 31
6 min 0 26 -0.276 29 -0.006 27 0 23 -0.015 27 0 23
7 N7 max 0.001 26 4.585 23 0.006 26 0 31 0.015 26 0 31
8 min 0 27 -0.276 29 -0.005 27 0 23 -0.015 27 0 23
9 N10 max 0 26 0.278 29 0.001 27 0 31 0.048 30 0 31
10 min 0 24 -0.511 24 -0.001 26 0 23 -0.048 31 0 23
11 N12 max 0 27 0.278 29 0.001 27 0 31 0.048 30 0 31
12 min 0 24 -0.511 24 -0.001 26 0 23 -0.048 31 0 23
13 Totals: max 3.019 29 11.882 23 3.019 27
14 min -3.019 24 1.81 30 -3.019 26
RISA-3D Version 20 [ Stair.r3d ] Page 1
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Hilti PROFIS Engineering 3.0.86

www.hilti.com

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

Page: 1
Specifier:

| E-Mail:

Concrete - Jul 17, 2023 Date: 7/18/2023

Specifier's comments:

1 Input data

Anchor type and diameter:

Iltem number:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:

Anchor plateR :
Profile:

Base material:
Installation:

Reinforcement:

S e— R
0T

Kwik Bolt TZ2 - CS 3/4 (3 3/4) hnom2
2210312 KB-TZ2 3/4x6 1/4 ‘
Retact = 3.750 in., h o = 4.500 in.

Carbon Steel

ESR-4266

12/17/2021 | 12/1/2023

Design Method ACI 318-19 / Mech

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

I, x I, x t=10.000 in. x 10.000 in. x 0.500 in.; (Recommended plate thickness: not calculated)

Square HSS (AISC), HSS4X4X.25; (L x W x T) = 4.000 in. x 4.000 in. x 0.250 in.
cracked 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

Seismic loads (cat. C, D, E, or F) Tension load: yes (17.10.5.3 (d))

Shear load: yes (17.10.6.3 (c))

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

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

X

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.86

www.hilti.com

Company: Page: 2
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 Date: 7/18/2023

Fastening point:

1.1 Design results
Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
1 Combination 1 N =-4,600; V, = 500; V, = 0; yes 2
M,=0; M, =0; M, =0;

2 Load case/Resulting anchor forces y

Ok O*
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 0 125 125 0
2 0 125 125 0 Gb—’x
3 0 125 125 0 Compression
4 0 125 125 0
max. concrete compressive strain: 0.01 [%o]
max. concrete compressive stress: 46 [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb] Q ! Q 2

resulting compression force in (x/y)=(-0.000/0.000): 4,600 [Ib]

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* N/A N/A N/A N/A
Pullout Strength* N/A N/A N/A N/A
Concrete Breakout Failure*™ 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 ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.86
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Company: Page: 3
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Jul 17, 2023 Date: 7/18/2023
Fastening point:
4 Shear load
Load V,, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status

Steel Strength* 125 8,977 2 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 500 30,773 2 OK
Concrete edge failure in direction ** N/A N/A N/A N/A
* highest loaded anchor  **anchor group (relevant anchors)
4.1 Steel Strength
Veaeq = ESRvalue refer to ICC-ES ESR-4266
¢ Ve > Via ACI 318-19 Table 17.5.2
Variables

ASE,V [in'z] futa [pS|] OLv.seis

0.24 105,904 1.000

Calculations

Vsaeq [IP]

13,811
Results

Vgaeq [ID] ? stee Pnonductle 9 Vg eq [1b] V,a [1]

13,811 0.650 1.000 8,977 125

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

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.86
www.hilti.com
Company: Page: 4
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Jul 17, 2023 Date: 7/18/2023
Fastening point:
4.2 Pryout Strength
- ANc
Vs = Kep % Veen Vedn Yon Yopn Nb ACI 318-19 Eq. (17.7.3.1b)
[0 Vepg = 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)
Ano =9 hzf ACI 318-19 Eq. (17.6.2.1.4)
1
VN = (1 . 2 e'N) <10 ACI 318-19 Eq. (17.6.2.3.1)
3 hys
C. .
Yy =0.7+03 (1 35";1'” ) <1.0 ACI 318-19 Eq. (17.6.2.4.1b)
. ef
Ca min 1'5hef
VN = 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
kCP hef [m] e(:1,N [m] eq:Z,N [m] ca,min [In]
2 3.750 0.000 0.000 o0
v c,N Cac ['n] kc A a fc [p5|]
1.000 10.000 21 1.000 3,000
Calculations
A [in] Ao lin] Voot Veezn Vean Voo N, [Ib]
333.06 126.56 1.000 1.000 1.000 1.000 8,353
Results
chg [Ib] ¢ concrete ¢seismic q)nondu(:tile ¢ chg [Ib] Vua [Ib]
43,962 0.700 1.000 1.000 30,773 500

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

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.86

www.hilti.com

Company: Page: 5
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 Date: 7/18/2023

Fastening point:

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/

"An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-19, Chapter 17, Section
17.10.5.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
case, the connection design (tension) shall satisfy the provisions of Section 17.10.5.3 (b), Section 17.10.5.3 (c), or Section 17.10.5.3 (d). The
connection design (shear) shall satisfy the provisions of Section 17.10.6.3 (a), Section 17.10.6.3 (b), or Section 17.10.6.3 (c)."

Section 17.10.5.3 (b) / Section 17.10.6.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.10.5.3 (c) / Section 17.10.6.3
(b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
anchors by a non-yielding attachment. Section 17.10.5.3 (d) / Section 17.10.6.3 (c) waive the ductility requirements and require the design
strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
by ®,.

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 ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.86

www.hilti.com

Company: Page: 6
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 Date: 7/18/2023

Fastening point:

6 Installation data

Profile: Square HSS (AISC), HSS4X4X.25; (L x W x T) =4.000 in. x 4.000 in. x

0.250 in.

Hole diameter in the fixture: d; = 0.812 in.
Plate thickness (input): 0.500 in.
Recommended plate thickness: not calculated
Drilling method: Hammer drilled

Anchor type and diameter: Kwik Bolt TZ2 - CS 3/4 (3 3/4)
hnom2

Item number: 2210312 KB-TZ2 3/4x6 1/4

Maximum installation torque: 1,324 in.lb

Hole diameter in the base material: 0.750 in.

Hole depth in the base material: 4.750 in.

Minimum thickness of the base material: 6.000 in.

Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

Hilti KB-TZ2 stud anchor with 4.5 in embedment, 3/4 (3 3/4) hnom2, Carbon steel, installation per ESR-4266

6.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer * Manual blow-out pump » Torque wrench
* Properly sized drill bit + Hammer
Ay
5.000 5.000
o
o
0
3 4 -
O O O
o
(=)
T5)
3
S >
~N X
o
o
Q
w
1 2
O Oz
©
1.500 7.000 1.500
Coordinates Anchor [in.]
Anchor X y Cx Cix Cy Cuy
1 -3.500 -3.500 - - - -
2 3.500 -3.500 - - - -
3 -3.500 3.500 - - - -
4 3.500 3.500 - - - -

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

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 7
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 Date: 7/18/2023

Fastening point:

7 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!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.86

www.hilti.com

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

Page: 1
Specifier:

| E-Mail:

Concrete - Jul 17, 2023 (1) Date: 7/18/2023

Specifier's comments:

1 Input data

Anchor type and diameter:

Iltem number:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:

Anchor plateR :
Profile:

Base material:
Installation:

Reinforcement:

Kwik Bolt TZ2 - CS 3/4 (4 3/4) hnom3
2210313 KB-TZ2 3/4x7

hetact = 4.750 in., hyo, = 5.500 in.
Carbon Steel

ESR-4266

12/17/2021 | 12/1/2023

Design Method ACI 318-19 / Mech

e, = 0.000 in. (no stand-off); t = 0.375 in.

I, x I, xt=28.000 in. x 3.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)

no profile

cracked 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

Seismic loads (cat. C, D, E, or F) Tension load: yes (17.10.5.3 (d))

Shear load: yes (17.10.6.3 (c))

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

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

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.86
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Company: Page: 2
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023

Fastening point:

1.1 Design results

Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
1 Combination 1 N =5,300; V, = 7,000; V, = 1,500; yes 76
M, =0; M, =0; M, =0;
2 Load case/Resulting anchor forces
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y y
1 2,650 3,579 3,500 750
2 2,650 3,579 3,500 750 Q 1 ®_@ 2
Tension
max. concrete compressive strain: - [%o]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(-0.000/0.000): 5,300 [Ib]
resulting compression force in (x/y)=(0.000/0.000): O [Ib]
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* 2,650 19,009 14 OK
Pullout Strength* 2,650 4,473 60 OK
Concrete Breakout Failure** 5,300 7,638 70 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 ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 3
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023
Fastening point:
3.1 Steel Strength
N,, =ESRvalue refer to ICC-ES ESR-4266
¢ N, >Ny, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.24 105,904
Calculations
N, [Ib]
25,345
Results
Nsa [Ib] ¢ steel ¢nonductile ¢ Nsa [Ib] Nua [Ib]
25,345 0.750 1.000 19,009 2,650
3.2 Pullout Strength
Noo = Noasoo A, (f/2500)*° refer to ICC-ES ESR-4266
ON >N, ACI 318-19 Table 17.5.2
pn.f,
Variables
f, [psi] A, N, 2500 [Ib]
3,000 1.000 8,703
Calculations
(f./2500)>°
1.054
Results
Npr\yfvC [Ib] (I) concrete ¢seismic q)nonductile ¢ Npﬂyf; [Ib] Nua [Ib]
9,176 0.650 0.750 1.000 4,473 2,650

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

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 4
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023
Fastening point:
3.3 Concrete Breakout Failure
A
Ny = (A'L“CO) Yoeen Yean Yon Weon No ACI 318-19 Eq. (17.6.2.1b)
Cl
¢ Nebg > Nia ACI 318-19 Table 17.5.2
Ay. see ACl 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
Ao =9 hif ACI 318-19 Eq. (17.6.2.1.4)
1
Veen = (1 . 2 e'N) <10 ACI 318-19 Eq. (17.6.2.3.1)
3 hys
C. .
Yegn =07+03 (1 35";1'” ) <1.0 ACI 318-19 Eq. (17.6.2.4.1b)
. ef
Ca min 1'5hef
VN = 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
4.750 0.000 0.000 0 1.000
C, [in] Ke A, f, [psil
9.000 21 1.000 3,000
Calculations
Ay [in] Aneo [in] V et Veean Vean Voo N, [Ib]
267.19 203.06 1.000 1.000 1.000 1.000 11,907
Results
Ncbg [Ib] d) concrete ¢seismic q)nonductile ¢ Ncbg [Ib] Nua [Ib]
15,668 0.650 0.750 1.000 7,638 5,300

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 5
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023
Fastening point:
4 Shear load
Load V,, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status

Steel Strength* 3,579 8,977 40 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 7,159 21,935 33 OK
Concrete edge failure in direction ** N/A N/A N/A N/A
* highest loaded anchor  **anchor group (relevant anchors)
4.1 Steel Strength
Veaeq = ESRvalue refer to ICC-ES ESR-4266
¢ Ve > Via ACI 318-19 Table 17.5.2
Variables

ASE,V [in'z] futa [pS|] OLv.seis

0.24 105,904 1.000

Calculations

Vsaeq [IP]

13,811
Results

Viaeq [ID] ? steel Prnonduciie O Vegeq[Ib] V,, [Ib]

13,811 0.650 1.000 8,977 3,579

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

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 6
Address: Specifier:
Phone | Fax: | E-Mail:
Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023
Fastening point:
4.2 Pryout Strength
- ANc
Vs = Kep % Veen Vedn Yon Yopn Nb ACI 318-19 Eq. (17.7.3.1b)
[0 Vepg = 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)
Ano =9 hzf ACI 318-19 Eq. (17.6.2.1.4)
1
VN = (1 . 2 e'N) <10 ACI 318-19 Eq. (17.6.2.3.1)
3 hys
C. .
Yy =0.7+03 (1 35";1'” ) <1.0 ACI 318-19 Eq. (17.6.2.4.1b)
. ef
Ca min 1'5hef
VN = 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
kCP hef [m] e(:1,N [m] eq:Z,N [m] ca,min [In]
2 4.750 0.000 0.000 o0
v c,N Cac ['n] kc A a fc [p5|]
1.000 9.000 21 1.000 3,000
Calculations
A [in] Ao lin] Voot Veezn Vean Voo N, [Ib]
267.19 203.06 1.000 1.000 1.000 1.000 11,907
Results
chg [Ib] ¢ concrete ¢seismic q)nondu(:tile ¢ chg [Ib] Vua [Ib]
31,335 0.700 1.000 1.000 21,935 7,159

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

B By ¢ Utilization By, [%] Status

0.694 0.399 5/3 76 OK

Buy = By + By <=1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 7
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023

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/

"An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-19, Chapter 17, Section
17.10.5.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
case, the connection design (tension) shall satisfy the provisions of Section 17.10.5.3 (b), Section 17.10.5.3 (c), or Section 17.10.5.3 (d). The
connection design (shear) shall satisfy the provisions of Section 17.10.6.3 (a), Section 17.10.6.3 (b), or Section 17.10.6.3 (c)."

Section 17.10.5.3 (b) / Section 17.10.6.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.10.5.3 (c) / Section 17.10.6.3
(b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
anchors by a non-yielding attachment. Section 17.10.5.3 (d) / Section 17.10.6.3 (c) waive the ductility requirements and require the design
strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
by ®,.

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 ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page:

Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023

Fastening point:

7 Installation data

Profile: no profile

Hole diameter in the fixture: d; = 0.812 in.
Plate thickness (input): 0.375 in.
Recommended plate thickness: not calculated
Drilling method: Hammer drilled

Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

Anchor type and diameter: Kwik Bolt TZ2 - CS 3/4 (4 3/4)
hnom3

Item number: 2210313 KB-TZ2 3/4x7

Maximum installation torque: 1,324 in.lb

Hole diameter in the base material: 0.750 in.
Hole depth in the base material: 5.750 in.
Minimum thickness of the base material: 8.000 in.

Hilti KB-TZ2 stud anchor with 5.5 in embedment, 3/4 (4 3/4) hnom3, Carbon steel, installation per ESR-4266

7.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer » Manual blow-out pump » Torque wrench
* Properly sized drill bit * Hammer
Ay
4.000 4.000
o o
o o
w w
/\ .
1 2 8
N ?
o o
o o
w w
1.750 4.500 1.750
Coordinates Anchor [in.]
Anchor X y C Cix Cy Ciy

1 -2.250 0.000 - - - -
2 2.250 -0.000 - - - -

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

PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 9
Address: Specifier:

Phone | Fax: | E-Mail:

Design: Concrete - Jul 17, 2023 (1) Date: 7/18/2023

Fastening point:

8 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!
PROFIS Engineering ( ¢ ) 2003-2023 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




Larson Engineering, Inc.
1488 Bond Street, Suite 100
Naperville, IL 60563-6503
630.357.0540 Fax: 630.357.0164
www.larsonengr.com

@ Larson

WONDERLOVE STAIRS
PORTLAND, OR

Handrail Calculations

NOTE: GUARDRAILS ARE NOT IN LEI'S SCOPE,
THESE ARE DETAILED PER THE EOR.

CLIENT:
PRAGMATIC, INC
ALPHARETTA, GA



Larson Engineering, Inc.
1488 Bond Street, Suite 100
Naperville, IL 60563-6503
630.357.0540

ELarson

CableHandrails_v1.1.xmcd

HR1

Wonderlove Stair SHEET NO.
Portland, OR PROJECT NO. 21230501.000
Cable Handrail Analysis BY MJB DATE 7/17/2023

Handrail Analysis:
Post Spacing: L :=430h
Distributed Loading: Wact := S00pIf

Point Load: Pact := 2000bf

Load Case 1: Distributed Loading: Wart

Y -

Pq := wactlL = 179.167M0bf

Load Case 2: Point Load:

I

Ly

2 [

L
acl
Py 1= Pyct = 20000bf
Pmax := max(P1,P2) = 2000bf i

Handrail Tube/Pipe Analysis:

Load Case 1: Distributed Loading:

Wact[L
Mj = T = 80.252 Obf{t

Load Case 2: Point Load:

My := PmaXEE = 179.167 Obf i
Mpmax := max(M{, M) = 179.167 Ibfft

Yield Strength: Fyp 1= 46[Eksi

Plastic Section Modulus: Z:= 0.964in3

Pipe Allowable Mament
(Check Local Buckling Separately)

Q= 1.67

FylZ
Mal = (Fo1z) = 2213 x 10°MbfMH
Q

M
—AX 0,081 <1.0 OK
Mal

Provide HSS2x2x1/4 (ASTM A500 Gr B)

Cable Loading:

Deflection ALLOWABLE Max:
Amax = 10h Load= W:=16.71bf Cable Length:

Pretension := 2001bf Cable Diameter:

Cable Type: 1/4" wire rope Cable Spacing:

0 := atan =2.663[deg

w P

= 179.5250bf

p:=
2[Han(6)

rl_m - ;_ .:

L:=43in
d:=0.25in
Spacing := 4.25in

7/17/2023 11:57 AM



Larson Engineering, Inc.
1488 Bond Street, Suite 100
Naperville, IL 60563-6503
630.357.0540

ELarson

CableHandrails_v1.1.xmcd

Wonderlove Stair

HR2

SHEET NO.

Portland, OR

PROJECT NO. 21230501.000

Cable Handrail Analysis

BY MJB DATE 7/17/2023

End Post Amalysis:
Fy1 = 46[ksi

My := 0.98kipt My := 0.42[kipHt -See belowfor ouputon derivation of momentand shear

3

Plastic Section Modulus: Z:=0.964in
Fy1Z
Mg := (yiﬂ) = 22130beH

(ij +(Myj -0633| <1.0 OK
Mal Mai

Provide HSS2x2x1/4 (ASTM A500 Grade B Fy=46ksi)

Connection of Post the Steel Support:

My = 0.98kipt My = 0.42KipH  Vacq:= 1.5kip

b:= 20h d:= 20h

2
d
Sx :=bld + 3 =5.333[1'h2 A= bB=4[Ih2

2 2
Vact My M -
fim || 2] | 22X Y e
A Sx Sx in

Fyw := 0.70700ksi[0.25in[0.3 = 3.712[«}2
in

Provide 1/4 all around filllet weld

1.152 at O ft
-249 at 826 R u
A ——— F Vy ! T k
- 249 at 35451t s
-1.446 at 3.545 1t
a6 aton
024 at 35451
T k-ft
02at15311 Wz k-t
-548 at 22151t
el p ' 4
] i ' '
rolf p 4 b
- 4 ¥
ol I * +
- 2 4 ¥
i I L ]
i 3 [l ¥
- 2 L] L]
] 3 4 +

*
.
*

A02atof

Ve “ K
- 009 at 35451

-022atof

mr——k-ﬂ

-416atoft

:r.r-r.l.!.r-r-f'ff.

7/17/2023 11:57 AM



HR3
Larson Engineering, Inc.

. \Wonderlove Stair SHEET NO.
1488 Bond Street, Suite 100 Portland, OR PROJECT NO. _21230501.000
Naperville, IL 60563-6503 Cable Handrail Analysis By MJB __ DATE 7/17/2023
630.357.0540 ve

ELarson

Intermediate Post Analysis:
Tube Post Height: Hp = 36[in Fy1 = 36[ksi

Mact := PmaxHp = 6000bf

Plastic Section Modulus: Z:= 0.964in3
Fy1Z
Mall = (F12) = 17320bf 0
Q
Mact

=0346 | <1.0 OK

Provide HSS2x2x1/4 (ASTM A500 Grade B Fy=46ksi)

Connection of Post the Steel Support:

Mact = 0.6kip[Ht Vact := Pmax = 2000bf
b:= 20 d:= 20

2
d
Sx:=bld + 3 = 5.333[Ih2 A:=bld= 4[ﬁ12

2 2
Vact Mact i
fo = ( acj +[ ac} = 135100
m

A X

Fy := 0.707[10ksi[0.30.25in = 3.712[«@
m

Provide 1/4 all around filllet weld

CableHandrails_v1.1.xmcd 7/17/2023 11:57 AM



Larson Engineering, Inc. Wonderlove Stairs SHEET NO. HR4
1488 Bond Street, Suite 100 Portland, OR PROJECT NO. 21230501.000
Naperville, IL 60563-6503 Wadl Mounted Handrail Analysis BY MJB DATE 07/17/2023
630.357.0540

Connection of Bracket to Wall

ELarson Wall Mounted Handrai Analysis:

Support Bracket Spacing: L:= 280h
Distributed Loading: Wact := S00pIf
Point Load: Pact := 2000bf

Load Case 1: Distributed Loading: Wart

Y -

Pq := wactll = 116.6670bf

Load Case 2: Point Load:

[
[

Pmax := max(P1,P2) = 2000bf

L
acl
P) := Pyet = 20000bf

Center of handrail to face x:=2.50h
i of wall:

Center of handrail to y = 2.44[h
center of connection:

Diameter of Bracket Plate: B :=2.750h

Number of Fasteners in a row: n:=1

BearingArm Reducion z:=0.85
[Steel-0.95]

[Masonry Concrete-0.85]

¥ [Wood-0.75]

Handrail Pipe Analysis:
Load Case 1: Distributed Loading: Load Case 2: Point Load:

2
(w tm) M = Prax- = 116.6670bf0R
M| = % = 34.028 (bt 27 Pmax=y

Mpax := max(M, M) = 116.667 bf

Yield Strength: Fy1 := 35[ksi Plastic Section Modulus: Z:= 0.305in°

TubeAllowable Moment:
(Check Local Buckling Separately)

Q:=1.67
Fy1Z
Mall = (F12) = 5330bfM
Q
Mmax<Mal OK

Provide 1-1/4" STD Pipe, A53

Bracket Arm:

NOTE: Bracket Arm perWagner Co model 3418, itis assumed
this bracket s structurally sound per manufacturer design and specifications. See Attac hed

WallMountedHandrail to CMU.xmcd 7/18/2023 9:27 AM



Larson Engineering, Inc.
1488 Bond Street, Suite 100
Naperville, IL 60563-6503
630.357.0540

ELarson

WallMountedHandrail to CMU.xmcd

Wonderlove Stairs

SHEET NO.

Portland, OR

HRS

PROJECT NO. 21230501.000

Wal Mounted Handrail Analysis

BY MJB DATE 07/17/2023

Connection of Bracket to CMU Block Wall:

Load Parallel with Wall:

Pmax®
T = (Pmax3) = 427.807 bt
(nﬁﬁ)
2
P
V= 8 000t

n
Allowable Loads:
Tp := 9681bf

Vp = 9521bf

Val = LFR, [LFR, [V}, = 952(Ibf

Va2 := LFR, [LFR [V}, = 952(Ibf

1

Tal := LER,[LFR, [Ty = 9680bf

Load Perpendicular with Wall:

2]
o

Ty:= = 617.540bf

Load Factors:

LFR1 =1
LFR2 =1
LFR3 =1
LFR4 =1
LFR, =1

5

<1.0 ok -Parallel Loading

<1.0 ok -Perpendicular
Loading

Provide (1) 3/8" diameter Hilti Kwik HUS-EZ anchor w/
3 1/4™" embed into grouted masonry

7/18/2023 9:27 AM



2 4 q
HR6
—(2440= 0060 [6198= 152])
(2% [75) : (10.380= 0030 [965+ 0.76])
(T000£ 0060 [2540= 152])

(2500= 0060 [63.50= 152])

| [060MAXA

(%4 [19D

~ |~—0al6D
~ —(0179[455)

(3% [98])

NOTES:

(0.380+ 0030 [9.65+ 0.76])

([ axen260*3%B [0 5]

\a,EARl—aEFORMMTGBo,T)

@2% [69]) =

0060 [ 152]
©0.385 toan |.9.78 tOCD] >
CQLEAR HOLE FOR 3/8 MTG BOLT

1. DIMENSIONS SHOWN AS INCHES [MILLIMETERS].
2. DIMENSIONS WITH (XXX) DENOTE AS REFERENCE.
3. ENCIRCLED DIMENSIONS DENOTE AS CRITICAL DIMENSIONS.

4. BURRS 0.015 MAX. [0.381]

=N n | BIER TCCRID "
TOLERANCE LT LENGTH: FIH: PESCRIPTION: BRACKET ST STYLE B 2.50 1HOLE
. MILL [MATERIAL: MATERIAL DESC:
PRACTION: . C7100 | 7 Ga. Steel Coil 8 X .1793
XXX e =+ 1/16" over 4ft. [SeveroPED LENGTH: [WEIGHT: SATE: ' T W C
DECIMAL: 10/8/2009 L HE AGNER COMPANIES
XXXovrerrerereenrenes = +.030 0.52 Ibmass | WAGANER R & B WAGNER, INC AND ], G. BRAUN Co
XXXKeivvieevines =+.010 SRV == ' ' . e .
ITEM NUMBER: [SHEET: IDRAWING NUME%: REV:
UNLESS OTHERWISE NOTED TL80 1 1 A 3418 1 OF 1 34 18 1
1

3



ESR-3056 | Most Widely Accepted and Trusted

Page 5 of 10

TABLE 2—HILTI KH-EZ $S316 AND KH-EZ C SS316 INSTALLATION INFORMATION AND ANCHOR SPECIFICATION"2'3"HR7

NOMINAL ANCHOR DIAMETERS (INCHES)
INSTALLATION DETAIL UNITS 7 S
Is 3la 12
Head Style - Hex and C Hex and C Hex
in. b 3 '
Drill Bit Diameter N ‘ ° ?
(mm) (6.4) (9.5) (12.7)
in. 3 i ®
Minimum Baseplate Clearance Hole Diameter " ¢ i )
(mm) (9.5) (12.7) (15.9)
) ) ft-lbf 66 100 157
5
Maximum Impact Wrench Torque Rating (Nm) (89.5) (135.6) (212.9)
in. 1%/ 2Y 2 3Y 2' 4Y
Minimum Nominal Embedment Depth " ’ ° ! N !
(mm) (41) (64) (52) (83) (57) (108)
T EBEsT in. 2 27l 2Ys 3, 2%/ 4%/g
e
P (mm) (52) (73) (57) (89) (67) (118)
in. 4 6 8
Critical Edge Distance N
(mm) (102) (152) (203)
in. 4
Minimum Edge Distance "
(mm) (102)
in. 4 6 8
Critical Spacing Distance "
(mm) (102) (1562) (203)
in. 4
Minimum Spacing Distanc
mum Spacing Distance (mm) (102)
in. ] 9/ 3
Wrench Socket Size n b : )
(mm) (11.1) (14.3) (19.0)

Walues in this table are to be used in conjunction with load values contained in Tables 4, 6, and 7, and the appropriate figures in this report, except for the
minimum spacing, edge, and end distances for anchors installed in the top of grout filled concrete masonry, which are listed in Table 7.
2Critical spacings and edge distances are the anchor spacing and edge distances for which no reduction in load capacity is required
3Minimum spacings and minimum edge distances in this report are the smallest values for which anchor installation is allowed.

4Anchors may be installed anywhere in the fully grouted masonry wall except within 1%/s inch of a vertical joint (see Figure 7).

5Because of the variability in measurement procedures, the published torque of an impact tool may not correlate properly with the above setting torques. Over-
torqueing can damage the anchor and/or reduce its holding capacity.

TABLE 3—ALLOWABLE TENSION LOADS FOR KH-EZ, KH-EZ P, KH-EZ PM, KH-EZ PL, KH-EZ C AND KH-EZ CRC IN THE FACE OF
GROUT-FILLED MASONRY WALLS (POUNDS)"*¢

NOMINAL EDGE DISTANCE SPACING
ANCHOR MINIMUM ALLOWABLE
EMBEDMENT |TENSION LOADS| CRITICAL | MINIMUM LOAD CRITICAL | MINIMUM LOAD
DIAMETER (INCHES)> | AT Scr AND Cce® | . Cor Cun REDUCTION Scr Suin REDUCTION
(INCHES) (INCHES) | (INCHES) FACTOR* (INCHES) | (INCHES) FACTOR'
15/ 4247
A = /B — 4 4 1.00 4 4 1.00
2
15/ 428°
g = /” — 6 4 1.00 6 4 0.80
4
i 24 556
) 41/ 1212 & Z 1.00 8 4 0.60
4 f
3 924
e 3 1388 10 4 Hof 10 4 0.57
4 1,156
¥ = — 12 4 1.00 12 4 0.53
1 g

1Anchors shall be installed in base matetials it compliance with Section 3.0 of this report.
2Embedment depth is measured from the outside surface of the concrete masonry unit
3Refer to Section 5.4 of this report for modifying aliowable loads in this table for anchors resisting short-term loads.
Allowable loads are based on installation at critical spacing and edge distance. Load reduction factors are applicable at the minimum spacing and edge distance
Linear interpolation of reduction factors is allowed for spacings and edge distances between critical and minimum
sTabulated allowable loads for the IBC/IRC are based on a safety factor of 5.0,
8Special inspection must be provided in accordance with Section 4.3 of this report.
7Load values for installations within 1'/4 inch of bed joint for 4" diameter at 15/s inch embedment shall be reduced by 21%.
8 oad values for installations within 1%/4 inch of bed joint for 1/ inch diameter at 21/, inch embedment and %/ inch diameter at 1%/s inch embedment shall be reduced

by 13%,
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TABLE 4—ALLOWABLE TENSION LOADS FOR KH-EZ $S316 AND KH-EZ C $S316 IN THE FACE OF GROUT-FILLED MANSORY
WALLS (POUNDS) '35

NOMINAL ALLOWABLE Spacing Edge Distance
MINIMUM
ANCHOR TENSION CRITICAL MINIMUM LOAD CRITICAL MINIMUM LOAD
EMBEDMENT
DIAMETER 2 LOADS AT Scr S REDUCTION Ccr Cumin REDUCTION
INCH (INCHES) A . i
( ES) Sca AND Ccr (INCHES) (INCHES) FACTOR (INCHES) (INCHES) FACTOR*
1%/s 125 1.00 1.00
1/4 4 4 4 4
2, 194 1.00 1.00
2 332 0.74 0.71
3/8 6 4 6 4
3" 629 0.62 0.86
24 331 0.56 0.91
142 8 4 8 4
41, 874 0.56 0.75

1Anchors shall be installed in base materials in compliance with Section 3.6 of this report.

2Embedment depth is measured from the outside surface of the concrete masonry unit.

3Refer to Section 5.4 of this report for modifying allowable loads in this table for anchors resisting short-term loads

“Allowable loads are based on installation at critical spacing and edge distance. Load reduction factors are applicable at the minimum spacing and edge distance.
Linear interpolation of reduction factors is allowed for spacings and edge distances between critical and minimum,

STabulated allowable loads for the IBC/IRC are based on a safety factor of 5.0.

6Special inspection must be provided in accordance with Section 4.3 of this report.

TABLE 5—ALLOWABLE SHEAR LOADS FOR KH-EZ, KH-EZ P, KH-EZ PM, KH-EZ PL, KH-EZ C AND KH-EZ CRC INSTALLED
IN THE FACE OF GROUT-FILLED MASONRY WALLS (POUNDS)"3¢

NDMINAL SPACING EDGE DISTANCE
ANCHOR | MINIMUM ALLOWABLE LOAD
EMBEDMENT | SHEAR LOADS |CRITICAL|MINIMUM LOAD CRITICAL | MINIMUM LOAD DIRECTION| oo e o o
DIAMETER 3 5|  Scr Smn  |REDUCTION Cer Cwiy |PERPENDICULAR
(INCHES)? |AT Scr AND Ccr PARALLEL
(INCHES) (INCHES) | (INCHES) | FACTOR* | (INCHES) | (INCHES) TO EDGE TO EDGE
, 1%/g 532 1.00
I 4 4 1.00 4 4 1.00
2', 650 1.00
1508 912 0.61
%y 6 4 0.94 6 4 1.00
3's 952 0.70
, 27/ 1476 0.50
/2 8 4 0.88 8 4 1.00
4, 1959 0.40
3", 2432 0.36
5/ 10 4 0.62 10 4 1.00
5 2731 0.34
4 2432 0.36
3 ; 12 4 0.36 12 4 1.00
6'/4 2731 0.34

1Anchors shall be installed in base materials in compliance with Section 3.6 of this report.

2Embedment depth is measured from the outside surface of the concrete masonry unit.

3Refer to Section 5.4 of this report for modifying allowable loads in this table for anchors resisting short-term loads.

4Allowable loads are based on installation at critical spacing and edge distance. Load reduction factors are applicable at the minimum spacing and edge distance.
Linear interpolation of reduction factors is allowed for spacings and edge distances between critical and minimum.

5Tabulated allowable loads for the IBC/IRC are based on a safety factor of 5.0.

§Special inspection must be provided in accordance with Section 4.3 of this report.
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