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STRUCTURAL CALCULATIONS

FOR

PSE - OTC - PUYALLUP

Code: International Building Code 2018 Risk Category: Il
Loads: Floor: n/a
Roof: 23D/20S Isnow= 1.00
Wind: 98mph / exp B
Seismic:  Ss=127.7 %g / S1=43.9 %g / SDC=D leq= 1.00
Soils: Basis: TERRA REPORT 4/6/23
Allowable Bearing Stress: 2500 PSF
Lateral Soil Loads (Active / At Rest): 35/50 PCF
Description:

Single story training facility, steel framed with conventional shallow foundations and slap
on grade. Lateral system consists of Buckling Restrained Braced Frames. Also small
steel, wood, and CMU structures and equipment support in adjacent training yard.

1
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275-307
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OTC and Misc Structures
Equipment Foundations

Calculations required to be provided by
the Permittee on site for all Inspections
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Code Search
Code: International Building Code 2018
Occupancy:
Occupancy Group = B Business

Risk Category & Importance Factors:

Risk Category = Il

Wind factor = 1.00

Snow factor = 1.00

Seismic factor = 1.00

Type of Construction:
Fire Rating:

Roof = 0.0 hr

Floor = 0.0 hr

Building Geometry:
Roof angle (0)

Building length 227.0 ft

Least width 100.0 ft

Mean Roof Ht (h) 35.0 ft

Parapet ht above grd 37.0 ft

Minimum parapet ht 201t
Live Loads:

Roof 0 to 200 sf: 20 psf

1.50/12 7.1 deg

www.struware.com

200 to 600 sf: 24 - 0.02Area, but not less than 12 psf

over 600 sf: 12 psf

Floor:
Typical Floor

Partitions N/A
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Wind Loads : ASCE 7- 16
Ultimate Wind Speed 98 mph
Nominal Wind Speed 75.9 mph
Risk Category Il
Exposure Category B
Enclosure Classif. Enclosed Building
Internal pressure +/-0.18
Directionality (Kd) 0.85
Kh case 1 0.732
Kh case 2 0.732
Type of roof Monoslope |
Topographic Factor (Kzt) ZA \/(le
Topography Flat “ }35/- Speed-up
Hill Height (H) 0.0 ft H< 60ft;exp B \/(Z) ' :'_j )
Half Hill Length (Lh) 0.0 ft o Kzt=1.0 Hupwind) | £ M[df»vﬂ'vwiﬂl
Actual H/Lh = 0.00 ' / T
Use H/Lh = 0.00 A H
Modified Lh = 0.0 ft H/2
From top of crest: x = 0.0 ft
Bldg up/down wind? downwind
H/Lh= 0.00 K;=0.000
x/Lh = 0.00 K, = 0.000
z/Lh = 0.00 K3 = 1.000 Speed.up
At Mean Roof Ht: .
Kzt = (1+K{KoKs)"2 = 1.00 X(downwind)
H/2
H
H/2
2D RIDGE or 3D AXISYMMETRICAL HILL
Gust Effect Factor Flexible structure if natural frequency < 1 Hz (T > 1 second).
h= 35.0ft If building h/B>4 then may be flexible and should be investigated.
B= 100.0 ft h/B = 0.35 Rigid structure (low rise bldg)
/z (0.6h) = 30.0 ft
G= 0.85 Using rigid structure default
Rigid Structure Flexible or Dynamically Sensitive Structure
é= 0.33 34y (ny) = 0.0 Hz
= 320 ft Damping ratio (B) = 0
Zpmin = 30 ft /b= 0.45
c= 0.30 Ja = 0.25
9as 9v 34 Vz = 63.2
L, = 310.0 ft Ny = 0.00
= 0.85 Rn = 0.000
I, = 0.30 Rn = 28.282 n= 0.000 h= 35.0 ft
= 0.84 Rg = 28.282 n= 0.000
R.= 28.282 n= 0.000
or = 0.000
R = 0.000
Gf = 0.000



Kingworks
STRUCTURAL ENGINEERS

Page 4 of 307

JOB TITLE PSE - OTC - PUYALLUP 12/06/23

600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATED BY DL DATE
360-714-8260 www.king-works.com CHECKED BY DATE
Wind Loads - MWFRS hs<60' (Low-rise Buildings) except for open buildings
Kz = Kh (case 1) = 0.73 Edge Strip (a) = 10.0 ft
Base pressure (gh) = 15.3 psf End Zone (2a)= 20.0 ft
GCpi = +/-0.18 Zone 2 length = 50.0 ft
Wind Pressure Coefficients
CASE A CASE B
0=7.1deg
Surface| GCpf w/-GCpi w/+GCpi GCpf w/-GCpi w/+GCpi

1 0.42 0.60 0.24 -0.45 -0.27 -0.63

2 -0.69 -0.51 -0.87 -0.69 -0.51 -0.87

3 -0.39 -0.21 -0.57 -0.37  -0.19 -0.55

4 -0.31 -0.13 -0.49 -0.45 -0.27 -0.63

5 0.40 0.58 0.22

6 -0.29 -0.11 -0.47

1E 0.64 0.82 0.46 -0.48 -0.30 -0.66

2E -1.07 -0.89 -1.25 -1.07  -0.89 -1.25

3E -0.55 -0.37 -0.73 -0.53 -0.35 -0.71

4E -0.46 -0.28 -0.64 -0.48 -0.30 -0.66

5E 0.61 0.79 0.43

6E -0.43 -0.25 -0.61

Ultimate Wind Surface Pressures (psf)

1 9.2 3.6 -4.1 -9.6

2 -7.8 -13.3 -7.8 -13.3

3 -3.1 -8.7 -2.9 -8.4

4 -2.0 -7.5 -4.1 -9.6

5 8.9 34

6 -1.7 -7.2

1E 12.5 7.0 -4.6 -10.1

2E -13.6 -19.1 -13.6 -19.1

3E -5.7 -11.2 -5.4 -10.9

4E -4.3 -9.8 -4.6 -10.1

5E 121 6.6

6E -3.8 -9.3

Parapet

23.3 psf (GCpn = +1.5)
-156.5 psf  (GCpn =-1.0)

Windward parape
Leeward parape

— .

Horizontal MWFRS Simple Diaphragm Pressures (psf)
Transverse direction (normal to L)

Interior Zone: Wall 11.1 psf
Roof -4.7 psf **

End Zone: Wall 16.8 psf
Roof -7.9 psf **

Longitudinal direction (parallel to L)
Interior Zone: Wall 10.6 psf
End Zone: Wall 15.9 psf
** NOTE: Total horiz force shall not be less than that determined
by neglecting roof forces (except for MWFRS moment frames).

The code requires the MWFRS be designed for a min ultimate
force of 16 psf multiplied by the wall area plus an 8 psf force
applied to the vertical projection of the roof.

Windward roof

overhangs = 10.7 psf (upward) add to

windward roof pressure

WINDWARD
OVERHANG {{ | WINDWARD ROOF

LTI ] e

VERTICAL

ROOF

Bi2 ox ZONE 2

WALL
HORIZONTAL

TRANSVERSE ELEVATION
1] WINDWARD ROOF

LT | s

VERTICAL

Li2 ox ZONE 2

WALL
HORIZONTAL

U]

LONGITUDINAL ELEVATION
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Ultimate Wind Pressures
Wind Loads - Components & Cladding : h < 60°
Kh (case 1) = 0.73 h= 35.0 ft
Base pressure (gh) =  15.3 psf a= 10.0 ft
Minimum parapet ht = 2.0ft GCpi = +/-0.18
Roof Angle (6) = 7.1 deg gi=gh= 15.3 psf
Type of roof = Monoslope
Roof GCp +/- Gepi Surface Pressure (psf) User input
Area 10 sf 20 sf 50 sf 100 sf 10 sf 20 sf 50 sf 100 sf 0 sf 10 sf 160 sf
Negative Zone 1 -1.28 -1.28 -1.28 -1.28 -19.6 -19.6 -19.6 -19.6 -19.6 -19.6
Negative Zone 2| -1.48 -1.45 -1.41 -1.38 -22.6 -22.2 -21.6 -21.1 -22.6 -21.1
Negative Zone 2') -1.78 -1.75 -1.71 -1.68 -27.2 -26.8 -26.2 -25.7 -27.2 -25.7
Negative Zone 3| -1.98 -1.8 -1.56 -1.38 -30.3 -27.5 -23.9 -21.1 -30.3 -21.1
Negative Zone 3') -2.78 -2.48 -2.08 -1.78 -42.5 -37.9 -31.8 -27.2 -42.5 -27.2
Positive All Zones 0.48 0.45 0.41 0.38 16.0 16.0 16.0 16.0 16.0 16.0
Parapet
gp = 15.5 psf Surface Pressure (psf) User input
Solid Parapet Pressure 10 sf 20 sf 50 sf 100 sf 200 sf 500 sf 50 sf
CASE A: Zone 2: 35.8 345 32.7 315 30.6 29.5 32.7
Zone 2': 40.4 39.1 37.4 36.1 35.3 34.2 374
Zone 3: 43.5 39.9 35.1 315 30.6 29.5 35.1
Zone 3': 56.0 50.5 43.2 37.7 36.8 35.8 43.2
CASE B : Interior zone : -32.6 -31.0 -28.8 -27.2 -25.5 -23.3 -28.8
Corner zone : -37.3 -34.8 -31.6 -29.1 -26.6 -23.3 -31.6
Walls GCp +/- GCpi Surface Pressure at h User input
Area 10 sf 100 sf 200 sf 500 sf 10 sf 100 sf 200 sf 500 sf 52 sf 200 sf
Negative Zone 4 -1.28 -1.10 -1.05 -0.98 -19.6 -16.9 -16.1 -16.0 -17.6 -16.1
Negative Zone 5] -1.58 -1.23 -1.12 -0.98 -24.2 -18.8 -17.1 -16.0 -20.3 -17.1
Positive Zone 4 & 5 1.18 1.00 0.95 0.88 18.1 16.0 16.0 16.0 16.1 16.0
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Snow Loads : ASCE 7-16

Roof slope = 7.1 deg
Horiz. eave to ridge dist (W) = 100.0 ft
Roof length parallel to ridge (L) = 227.0 ft

Type of Roof Monoslope
Ground Snow Load Pg = 20.0 psf
Risk Category = Il
Importance Factor I = 1.0
Thermal Factor Ct = 1.20
Exposure Factor Ce = 1.0
Pf = 0.7*Ce*Ct*I"Pg = 16.8 psf
Unobstructed Slippery Surface no
Sloped-roof Factor Cs = 1.00
Balanced Snow Load = 16.8 psf
Rain on Snow Surcharge Angle 2.00 deg
Code Maximum Rain Surcharge 5.0 psf
Rain on Snow Surcharge = 0.0 psf
Ps plus rain surcharge = 16.8 psf
Minimum Snow Load Pm = 20.0 psf
Uniform Roof Design Snow Load = 20.0 psf

Windward Snow Drifts 1 - Against walls,

parapets, etc

Upwind fetch lu = 152.0 ft
Projection height h = 3.0t
Projection width/length Ip = 30.0 ft
Snow density g = 16.6 pcf
Balanced snow height hb = 1.01 ft
hd = 2.90 ft

hc = 1.99 ft

hc/hb >0.2 = 2.0 Therefore, design for drift
Drift height (hc) = 1.99 ft
Drift width w = 15.90 ft
Surcharge load: pd =vy*hd = 33.0 psf
Balanced Snow load: = 16.8 psf
49.8 psf
Windward Snow Drifts 2 - Against walls, parapets, etc

Upwind fetch lu = 71.0 ft
Projection height h = 0.0 ft
Projection width/length Ip = 0.0 ft
Snow density g-= 16.6 pcf
Balanced snow height hb = 1.01 ft
hd = 2.00 ft

hc = -1.01 ft

hc/hb <0.2 = -1.0 Ip <15, drift not req'd

Drift height (hc) = 0.00 ft
Drift width w = -15.81 ft
Surcharge load: pd =vy*hd = 0.0 psf
Balanced Snow load: = 16.8 psf

16.8 psf

Near ground level surface balanced snow load =

Nominal Snow Forces

20.0 psf

NOTE: Alternate spans of continuous beams
shall be loaded with half the design roof snow
load so as to produce the greatest possible
effect - see code for loading diagrams and
exceptions for gable roofs..

Surcharge Load

he

Due to Drifting
Ve

hd

yd

Note: If bottom of projection is at least 2 feet
above hb then snow drift is not required.
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Seismic Loads: IBC 2018 Strength Level Forces

Risk Category : l
Importance Factor (1) : 1.00

Site Class : E

Ss (0.2sec)= 127.70 %g
S1(1.0sec)=  43.90 %g

A site specific ground motion analysis is required for seismically isolated structures or with damping systems

Fa= 1.200 use 1.20 Sms = 1.532 Sps = 1.022 Design Category = D
Fv = 0.000 use 2.32 Sm1= 1.018 Sp1=  0.679 Design Category = D
ASCE?7 11.4.8 exception 1 applied and Fa taken equal to site class C
Seismic Design Category = D
Redundancy Coefficient p = 1.30
Number of Stories: 1

Structure Type: All other building system:
Horizontal Struct Irregularities:1b) Extreme Torsional Irregularity

See ASCE7 Sect 12.3.3.4 & 12.8.4.3

Vertical Structural Irregularities:4) In-plane Discontinuity in Vertical Lateral-Force-Resisting Elements  See ASCE7 Sect 12.3.3.3 & 12.3.3.4

Flexible Diaphragms: No
Building System: Building Frame Systems
Seismic resisting system: Steel buckling-restrained braced frames
System Structural Height Limit: 160ft

Actual Structural Height (hn) =35.0 ft
See ASCE7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 8
Over-Strength Factor (Qo) = 25
Deflection Amplification Factor (Cd) : 5
Sps = 1.022
Sp1 = 0.679
Seismic Load Effect (E)= Eh+/-Ev = p Cg +/- 0.25p5D =1.3Qe +/- 0.204D Qg = horizontal seismic forct
Special Seismic Load Effect (Em) : Emh +/- Ev = Qo Cg +/- 0.2S5ps D =2.5Qe +/- 0.204D D = dead loac

PERMITTED ANALYTICAL PROCEDURES

Simplified Analysis - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis - Permittec

Building period coef. ((1) = 0.020 Cu= 1.40

Approx fundamental period (Ta) : Cthy"= 0.288 sec x=0.75 Tmax = CuTa = 0.403

User calculated fundamental period (T) = sec Use T= 0.288
Long Period Transition Period (TL) = ASCE7 map = 6
Seismic response coef. (Cs) = SdslI/R = 0.128
need not exceed Cs = Sd1|/RT = 0.295
but not less than Cs = 0.044Sdsl = 0.045
USE Cs = 0.128

Design Base Shear V = 0.128W
See ASCE?7 Sect 12.3.3.4 for 25% connection increase

Model & Seismic Response Analysis - Permitted (see code for procedure)

ALLOWABLE STORY DRIFT
Structure Type: All other structures
Allowable story drift Aa = 0.020hsx where hsx is the story height below level x
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Roof Design Loads
Items Description Multiple psf (max) | psf (min)
Roofing Single ply 1.0 0.7
Decking 1/2" plywood/OSB x2.0 3.6 3.0
Insulation Polystyrene foam roof board x 8.0 2.0 1.6
Decking Metal Floor deck - 3", 20ga 25 1.5
Framing Steel roof joists & girders 3.0 2.0
Mech & Elec Mech. & Elec. x1.5 3.0 0.0
Misc. Misc. x2.0 1.0 0.0
Ceiling Suspended acoustical tile 1.8 1.0
SOLAR ALLOW 5.0
Actual Dead Load [O 229 [©@ 98
18 PSF EXCL DECK/FRAMING Use this DL instead @ 230 @ 180
Live Load 20.0 0.0
Snow Load 20.0 0.0
Ultimate Wind (zone 2 - 100sf) 16.0 -21.1
[ASD Loading D+Lr| 430 -
D + 0.75(0.6*W + Lr) 45.2 -
0.6"D + 0.6*W - -1.9
LRFD Loading 1.2D +1.6 Lr +0.5W 67.6 -
1.2D + 1.0W + 0.5Lr 53.6 -
0.9D + 1.0W - -4.9
Roof Live Load Reduction Roof angle 1.50/12 7.1 deg
0 to 200 sf: 20.0 psf
200 to 600 sf: 24 - 0.02Area, but not less than 12 psf

over 600 sf: 12.0 psf

300 sf 18.0 psf
400 sf 16.0 psf
500 sf 14.0 psf
User Input: 450 sf 15.0 psf
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ASCE 7 Hazards Report

Standard: ASCE/SEI 7-16
Risk Category: I
Soil Class: E - Soft Clay Soil

Latitude: 47.212275
Longitude: -122.29492

Elevation: 43.73304627150468 ft
(NAVD 88)

Federal Way.

Fuyallup

Farkland

Q South Hill

Wind

Results:
Wind Speed 98 Vmph
10-year MRI 67 Vmph
25-year MR 73 Vmph
50-year MR 78 Vmph
100-year MRI 83 Vmph

Data Source:
Date Accessed:

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1—CC.2-4, and Section 26.5.2
Tue Jul 11 2023

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 7-16 Standard. Wind speeds
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability =

0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

https://asce7hazardtool.online/

Page 1 of 3 Tue Jul 11 2023
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Seismic

Site Soil Class: E - Soft Clay Soil

Results:
Ss: 1.278 Spi N/A
Sy : 0.439 T, : 6
Fa: N/A PGA : 0.5
F, : N/A PGA v : 0.6
Swus N/A Frea 1.2
Swu N/A le 1
Sbs N/A C,: N/A

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Data Accessed:
Date Source:

https://asce7hazardtool.online/

Tue Jul 11 2023

USGS Seismic Design Maps

Page 2 of 3

Tue Jul 11 2023
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Snow

Results:
Ground Snow Load, py: 18 Ib/ft2
Mapped Elevation: 43.7 ft

Data Source:

Date Accessed: Tue Jul 11 2023

Statutory requirements of the Authority Having Jurisdiction are not included.

Snow load values are mapped to a 0.5 mile resolution. This resolution can
create a mismatch between the mapped elevation and the site-specific
elevation in topographically complex areas. Engineers should consult the local
authority having jurisdiction in locations where the reported ‘elevation’ and
‘mapped elevation’ differ significantly from each other.

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 Tue Jul 11 2023
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DIAPHRAM MODELING

Ph 360-714-8260

SEMI-RIGID DIAPHRAGM MODELING (PER VULCRAFT EXAMPLE

DIAPHRAGM NAME|

DIA 1 ZONE A - E-W CRIT SPAN |

DEPTH
IDEALIZED e Jer
DIAPHRAGM
WIDTH[ 125.0 |FT
w_LRFD[_ 0581 |KFT
GOV SEISMIC
JOIST SPCG 10 FT v_LRFD| 0637 |KFT
DECK TYPE 3.0-IN N-DECK v_ASD|_0.446 |K/FT
GAGE 20GA
DSN THICKNESS 0.0358 IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 6 PER SPAN
SIDELAP SPCG 20 INIO-C
V_ALLOW 494 PLF
SHEAR D/C RATIO 0.90
CHORD T/C_LRFD 100 K
K1 0.167
K2 1056
D_BORD_N 448
G_PRIME 475 KIN
DELTA-MID 0.21 IN
E_PRIME 7169 Ks!
DIAPHRAGM NAME DIA 1 ZONE B - E-W CRIT SPAN
DEPTH
IDEALIZED e Jr
DIAPHRAGM
wipTH[ 860 |FT
w_LRFD[ 0208 |KFT
GOV SEISMIC
JOIST SPCG 10 FT V_LRFD| 0426 |KFT
DECK TYPE 3.0-IN N-DECK v_ASD| 0208 |K/FT
GAGE 20GA
DSN THICKNESS 0.0358 IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 4 PER SPAN
SIDELAP SPCG 30 INIO-C
V_ALLOW 380 PLF
SHEAR D/C RATIO| 0.78
CHORD T/C_LRFD 46 K
K1 0.234
K2 1056
D_BORD_N 448
G_PRIME 436 KIN
DELTA-MID 0.11 IN
E_PRIME 11438 Ks!
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PROJECT
PROJECT # PAGE OF
BY DATE 12/6/2023
SUBJECT

SEMI-RIGID DIAPHRAGM MODELING (PER VULCRAFT EXAMPLE

DIAPHRAGM NAME|

DIA 2 - E-W CRIT SPAN

IDEALIZED G
DIAPHRAGM
wipTH[ 785 |FT
w_LRFD[ 0255 |K/FT
GOV SEISMIC
JOIST SPCG 10 FT v_LRFD| 0518 |KFT
DECK TYPE 3.0-IN N-DECK v_ASD|_0.359_|K/FT
GAGE 20GA
DSN THICKNESS 0.0358 IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 5 PER SPAN
SIDELAP SPCG 24 INIO-C
V_ALLOW 439 PLF
SHEAR D/C RATIO 0.62 #REF!
CHORD T/C_LRFD 50 K
K1 0.195
K2 1056
D_BORD_N 448
G_PRIME 45.8 KIN
DELTA-MID 0.11 IN
E_PRIME 11462 Ks!
DIAPHRAGM NAME DIA 3 ZONE A - E-W CRIT SPAN
DEPTH
IDEALIZED [Ceas Jrr
DIAPHRAGM
wipTH[ 865 |FT
w_LRFD[ 0275 |KFT
GOV SEISMIC
JOIST SPCG 10 FT v_LRFD| 0282 |KFFT
DECK TYPE 3.0-IN N-DECK v_ASD| 0197 |FT
GAGE 20GA
DSN THICKNESS 0.0358 IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 4 PER SPAN
SIDELAP SPCG 30 INIO-C
V_ALLOW 380 PLF
SHEAR D/C RATIO| 0.52
CHORD T/C_LRFD 3.0 K
K1 0.234
K2 1056
D_BORD_N 448
G_PRIME 436 KIN
DELTA-MID 0.07 IN
E_PRIME 6340 Ks!
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PROJECT
PROJECT # PAGE OF
BY DATE 12/6/2023
SUBJECT

SEMI-RIGID DIAPHRAGM MODELING (PER VULCRAFT EXAMPLE

DIAPHRAGM NAME|

DIA 3 ZONE B - E-W CRIT SPAN

IDEALIZED [Ces Jrr
DIAPHRAGM
wipTH[ 80.0_|FT
w_LRFD[_0.156 |K/FT
GOV SEISMIC
JOIST SPCG 10 FT v_LRFD| 0260 |K/FT
DECK TYPE 3.0-IN N-DECK v_ASD| 0182 |K/FT
GAGE 20GA
DSN THICKNESS 0.0358 IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 4 PER SPAN
SIDELAP SPCG 30 INIO-C
V_ALLOW 380 PLF
SHEAR D/C RATIO 0.48
CHORD T/C_LRFD 26 K
K1 0.234
K2 1056
D_BORD_N 448
G_PRIME 436 KIN
DELTA-MID 0.06 IN
E_PRIME 8971 Ks!
DIAPHRAGM NAME DIA 3 ZONE G - E-W CRIT SPAN
DEPTH
IDEALIZED oz Jrr
DIAPHRAGM
wiDTH[ 53.0_|FT
w_LRFD[_0302_|K/FT
GOV SEISMIC
JOIST SPCG 10 FT v_LRFD| 0472 |KFT
DECK TYPE 3.0-IN N-DECK v_ASD| 0120 |kFT
GAGE 20GA
DSN THICKNESS 0.0358 IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 4 PER SPAN
SIDELAP SPCG 30 INIO-C
V_ALLOW 380 PLF
SHEAR D/C RATIO| 0.32
CHORD T/C_LRFD 14 K
K1 0.234
K2 1056
D_BORD_N 448
G_PRIME 436 KIN
DELTA-MID 0.03 IN
E_PRIME 5240 Ks!
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STRUCTURAL ENGINEERS
600 Dupont St * Suite B
Bellingham, WA 98225

Ph 360-714-8260

PROJECT
PROJECT #
BY
SUBJECT

PAGE

OF

DATE

12/6/2023

SEMI-RIGID DIAPHRAGM MODELING (PER VULCRAFT EXAMPLE

DIAPHRAGM NAME|

DIA 3 ZONE D - E-W CRIT SPAN

IDEALIZED sz Jr
DIAPHRAGM
wipTH[ 78.0_|FT
w_LRFD[ 0185 |K/FT
GOV SEISMIC
JOIST SPCG 10 FT v_LRFD| 0256 |KFT
DECK TYPE 3.0-IN N-DECK v_ASD| 0479 |KFT
GAGE 20GA
DSN THICKNESS 0.0358 IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 4 PER SPAN
SIDELAP SPCG 30 INIO-C
V_ALLOW 380 PLF
SHEAR D/C RATIO 047
CHORD T/C_LRFD 25 K
K1 0.234
K2 1056
D_BORD_N 448
G_PRIME 436 KIN
DELTA-MID 0.06 IN
E_PRIME 7668 Ks!
DIAPHRAGM NAME
DEPTH
IDEALIZED oz Jrr
DIAPHRAGM
wiDTH[ 53.0_|FT
w_LRFD KIFT
GOV SEISMIC
JOIST SPCG FT v_LRFD| 0000 |K/FT
DECK TYPE v_AsD| 0000 |KFT
GAGE
DSN THICKNESS #NIA IN
FAST TYPE| _ 5/6" PUDDLE / 1 1/4" TSW
FAST PATT 24/4
# SIDELAP FASTS| 4 PER SPAN
SIDELAP SPCG 0 INIO-C
V_ALLOW 380 PLF
SHEAR D/C RATIO| 0.00
CHORD T/C_LRFD 0.0 K
K1 0.234
K2 1056
D_BORD_N 448
G_PRIME #DIV/O! KIN
DELTA-MID #DIVIO! IN
E_PRIME #DIV/0! Ks!




Page 17 of 307

12/06/23

e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u
e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u
e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u
e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u
e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u
e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u
00 00 00 LTE 00 7’91 00 00 00 €8¢ L9S 00 8'98 L0E 00 00 1X43 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 €7 00 00 00 00 00 00 00 00 00 00 00
9'€C €'8¢ 9'82 00 9'8 Tt 00 00 (414 €'0h 00 9t 9 67T 00 8'9¢ 00 (411 L'6T 00 €L 8°00T
00 00 00 00 00 00 00 00 00 (414 00 00 44 00 00 00 00 00 00 00 (244 T'SS
00 00 00 T'ET 00 9'9 00 00 00 €T Ix44 00 L'VE €T 00 00 6°CT 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 68 00 00 00 00 00 00 00 00 00 00 00
S'6 €T V'1T 00 7'E 7'y 00 00 T'8T 19T 00 S0t 6'77C 09 00 £L°0T 00 19 6L 00 £L'6C €07
00 00 00 00 00 00 00 00 00 S8 00 00 6'7C 00 00 00 00 00 00 00 08T 1X44
C0€0 LIV'0 [54Y CEE0 860°0 8910 16€°0 0€'0 9150 88¢°0 S0 S8¢°0 £V6°0 LT1C0 0ET'0 [444Y 9550 1444Y Er44Y TEE0 00¥'0 vev'o
[4%4Y] 000°0 68¢°0 €EC0 000°0 1800 LET'O €1C°0 000°0 ¥0T°0 CTE0 000°0 0E€E’0 ¢ST0 000°0 000°0 68€°0 000°0 86C°0 000°0 000°0 000°0
<0€°0 0000 €TV°0 CEE0 000°0 9110 S6T°0 Y0€°0 000°0 6710 Svv'0 0000 <Lvo L1T0 000°0 0000 9SS°0 000°0 S0 0000 000°0 0000
000°0 2600 000°0 000°0 690°0 9€0°0 LET'O 000°0 T9€0 £60°0 000°0 00¢°0 0E€E’0 000°0 160°0 68¢°0 000°0 691°0 000°0 CEC0 08¢°0 1600
000°0 LIV'0 000°0 0000 860°0 150°0 S6T°0 0000 9150 6ET°0 000°0 S8¢C°0 <Ly 0000 0ET'0 (454 000°0 1veo 000°0 TEE0 00%°0 o
S'ST 00 79T [4:14 00 T°0T 0'S 0'¢t 00 €L 9'TE 00 8'6C L'9C 00 00 6°CT 00 TLT 00 00 00
S'ST 00 79T [4:14 00 T°0T 0'S 0'¢CT 00 €L 9'TE 00 8'6C 19T 00 00 6°CT 00 T/LT 00 00 00
00 (k44 00 00 'S 'y () 00 '8¢ 19T 00 9t 8'6C 00 8t 'SC 00 '6 00 6¢CT 'y 8817
00 0'Ce 00 00 'S 7'y 0'S 00 '8¢ 19T 00 9T 8'6C 00 8'E 'S¢ 00 7'6 00 6¢CT 'y 8’817
000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T 000'T
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00 00 00
S'ST 0 9T [4:14 0 £E090°0T S [4% 0 TLL6TLT 9'TE 0 8'6C £9C 0 0 6°CT 0 TLT 00 00 00
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00 00 00
0 [44 0 0 'S £96EV'Y S 0 '8¢ 6¢¢0T°9T 0 9t 8'6C 0 8t 'SC 0 '6 00 6¢CT Vv 881
€18 8¢S SL'6E 8'8L SS 5598 9's¢ S'6€ SS S6'STT TL 895 €9 8'¢CT 76T 9’19 (434 6¢ (444 6¢ 7'€0T STT
0 0 0 £€'6€ 0 ST6E 0 0 0 ST6E TE 0 8'9€ '9S 0 0 (414 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0¢ 0 0 0 0 0 0 0 0 0 0 0
€'1€ LT SL°LT 0 SE S'9¢ 0 0 SE S'9¢ 0 8'9€ 0 VLT 0 9¢ 0 1314 S'8T 0 £'6¢ 134
0 0 0 0 0 0 0 0 0 '6C 0 0 ¥'9¢ 0 0 0 0 0 0 0 6y 4]
0z 9'S¢ [4% S'6€ 0z 8'0C 9°'SC S'6€ 0z 8'0C 0z 0¢ 0 6€ 7'6C 9'SE 0 L'ET L'TC 6€ 7'6C 0¢
S v 14 (43 € qc v (43 € qc ez 23 q3 [4e) J ] \4 93 e3 [4e) J v
4004 ¥IMO1 400Y ¥3ddn 4008 ¥IMO1 400Y ¥3ddNn
HLNOS-HLYON 1S3IM-1Sv3
S9°0
Joyouepy|  z/T
$9210) UOI193UU0D/ J0303|j02 10y S

$10}93||00 pue swbesydeiq 103rans
1d Ag
6ECLC # 103rodd
010 - 3sd 103roydd

4VIN" ¥ SA NO SHM NIN
4v4~ ¥ Sa NO SHM NI
¥V3IN 150 NO SHM NIN
4v4715Q NO SHM NI
NG 4949 NO SHM NIN
(20 14) 92dS SHM XVIN

¥VIN ¥ SQ 30 d
¥v4 ¥ Sa 30 d
¥VIN 15Q 30 d
¥v415a7 30 d
YvIN ¥ SA 30T d
V4 ¥ Sa 30T d
¥YvIN150 30T d
V47150 30T d

YIISNVYHL LOL 30T A
VIQ LHOIY 3L°0 A
VIQ LHOIY 30T A
vIQ 1437 3L0°A

VIQ L4371 30°T A

AOD LHON 30T A
Q31V2S 413 LHOIY 0T A
AO9 1431730°T A

Q31V¥OS 41371437 0TA
YOLIV4 3TvIS 4713

NAQ LHOIY 30T A

4137 LHON 30T A

NAQ 1431730'T°A
413714317730T A

H1d3Qd HdVIQ 443
HLON31 ¥VIN"Y S
HLON3T¥v4 ¥ Sa
HLON31¥VINT15Q
HLON3T¥v4 15a
HLON31 4949

Y3IQNN 4849
13IATT
NOILO3¥Id

SHM 104 1yd
uD SHM
103984 Y18UB.3SIAQ

0928-74£-09€ Ud
62286 VM ‘weybulieg
g 9ung , 1S juodng 009
SYIIANIONT TvHNLONYLS

SHJIOMBUDY




Page 18 of 307

12/06/23

NN N YN 77N O N ,
[ 1o )| ) v | vy ) gL | q : ]
,/—rm. 7 NG 2 T OB e i =y
oSN T a2 NGaA X T N\ (i
[ [ [ /_A [ [ [
| ; L S i | |
, 8L | 9SO | s , ,
| | | [ | |
| | | [ | x x| o x o
X X X X X 8
Lnnnnﬁﬂ.v_m.ennnnu_nn_woi:r ||||| BT | I [ [o R > B R > R [ J. 2 - - |T - -
[ N [ [ =3l [ o T 1| o o <
1, [N [ | S [ S [ A - A
[ I 1 mﬁv [ [ 1 1
| Ye6L | dSoxx | e | | |
1 g 1 1 0o 1 = = 2 =
| 2 | | i | @ e 1 e ©
R e N e e o B i B Y 7 T 74
| | | i | = = ¥ H
| | | i | S Iz |z =
| 8 ! ! i | i [
1 %ﬁm.ﬁ | dSOXX I T IO U N | I R R {1 R T [ L S S R
o  |o T I SYXIZM | e | ] 1 1
5 o [&* 1 1 = 1 | 1
2 2 |2+ - - =il 1 | il !
Ea e E e e e ity [ X TTIRTT TR T TR IR TR T
* | [RS 3 [} o) o} 17}
* 1 1 I | 1 1 12 1o (2] 123
| give | M, M5 | | ° > | h
[ e T dSOXX 1 el 1 [ | (| |
| 8 | | oo | | (| |
LAY P [ L oo [ | N
e —— 1 = . P A T I — T e
d fodogTe | = dsD ; MLt ol ; 5 ifs z K
| | | | | @ I|l2 @ @
EEEE it A== === [ et =
| SeEl | dsoX YEOL |
| g | 1
1 s 1 1
" YE6L ;dsoxT EoF
1 N 1 1
U 1 J_ - Lo - _
Je - JRE6L - - - - d - dSOX L - - S oF
R
| | |
L U
i = 1 i T
, SELL P ST Eeia 50X
& &
| - | 1 > |
! SO T dsox 0z |08 18O
! S 1 | 2 1
R ] e — g g e e —f-—=-=—-jm—44f=—=======
u_ sEErEEE=ES === = - .Fxcva[nlnmumu#.mr . o rfF---=E=sbE--oooimordboooooooo
| | | | ] |
I=z===sF======x=====ckFE=======H= ==g=====i= = R==== = === =i== =E======
| | | | ] Sovr T Eare
i Bl S A== Fr------ A== Aa----S--Aan----fF----Fr-r-----m-Tar--------
| | | | R |
| | | | ] !
1 1 1 1 u ALYLE
1I----T------ a----- Fr------ Ai-fE--a-----i--a----dff----r-r----4F-TAr--------
P T, do oo Le e oo o T I O < Oy HO Y T N U T,
[ [ [ | ] TP o
| | | | ]
| | | | [
| | | !

n [ S I [ U | I I I R S I S N [
I =) 1
e AT - - . b d R

SugIso(q wedyg A00UMOT RdA L, 1001

AdAT 91-09¢ OSIV -9p0)) [991§
V1-:90-€1 €¢/10/C1

Od] :9po) Sulpjing  feyueg|E
MAIASY 001qa100) SSY ASd ST11ET :osegered
¢6°00°00°€T [993S INVH

dejp 1001




Page 19 of 307

12/06/23

\\\ // \\ // \\ // \\ // [ \\VA// VA /,, \\ / ‘\ //// \\ // \\ \>/ // \\\ \Vf\A\//////
| N || | | - | | " | | N || N || N e | || - ) | { . N2
e le L) (e lopgpdige ) (gepepl e llaqe  [czezg
NN NN Z NGRAX T & SO N EY NG N2
[ [ [ i [ [ [ [ [ [ KK
| . L L i | | | | | | TN
| = | we oo | | | | | | TN
| | | -] | | | | | | TN
| | | i | | | | | 1 I
..----u |||||| T- - -C------ N R (N G S N R s SR M
[ [ | i [ [ [ | 1 i RN
e J__-__ Lo R T I [ I R B [OS T
[ I 1 mﬁv [ [ | 1 1
| | =20 /- | | | |
| | | i | | | |
| & | | [/ | 1 1 1
I R - e [ ' . .
| i | | |
| i | | |
| i | | |
o | ! !
Gy [
[ |
[ |

-8---

~|
- - -5} -
&

&

L -

-8

sIoquIinN weag

AOOUMOT RdLL, 1004

AdAT 91-09¢ OSIV -9p0)) [991§
V1-:90-€1 €¢/10/C1

dejp 1001

Od] :9po) Sulpjing  feyueg|E
MI1ASY 9081q210) SSY ASd SIT1€T :osegerd (&)
260000 €T PAS AV o1




Page 20 of 307

12/06/23

TN TN

N NN 7SN

e llgeslz ) | seyveg))
/N N aNA S N e

N
N
N
N
Lo
[Nl
Lo
[Nl
N JSOXX E9 | NeS dOXX WL
N
1 ] 8 H
AL =y ]
o hoasox 0o 6 dSSRON 2,

R

N | =
N 1

—_ T ooHee S N [ (A N o R o S k10

-
|
o
0|
]
X
H
|
|
|
™
3|
4‘07]_
1
[0
|
|
1
1
|
|
|
|
1
|
1
|
|
|
|
|
|
|
_————
JER |
--=-=="
|
|
|
|
|
|
|
. gsng 4

||||||||||||||||||||||||||||||||||||||| m\ww\)
| EEE R m.wu.‘
1 | [ =
| | [N w,m\
R EEEEE ik g
) .ﬂv_@_v_.ﬂ wu )
[ BRI S SE—
1 [ LB
| I gir
| I B
! X B
JE m-._.‘m. N
T X - A o - ' A 142 === o
| I >
| [ =
1 T
| R
' R =
|||||| mu 3 &
1 & MGe Ly &1
| e Iel 2
s-cods-csoooicodoizooofEsizos iz-tdt FAE L
[ | [ e
1 s |z 5 ! B,
==m===== S=@== 2= 3 i s
T I I
' EI] g g def
i Bty Bl T Rl F-=-- --TnT Fe
F
| | [ v
| e el . : B
| 2 |2 1B
--ha---- A =7V e Hi3
[ [ [ PO (= i < R M 1 BT PRI - - J Ky
1 R &
| 1 -
1 [ AT
| [N R
1 T N )
| [y =
AT T TTT e T T A R I R =5
1 [} = |
| (8
| R
[ PR B SRR TN R T VRN I I N R I sk
| 1 1 1 ol
g
1 1 'y 1 1=
! ! . e o el |
| | N 1 B
| | [ R R | alk
B S D D DU I T T O (G (O R - AR | A
I e S s e o o 2
- . 15 a5 1 S T . N/

SugIso( wedyg AOOUHDIH :9dA], 1001

AdAT 91-09¢ OSIV -9p0)) [991§

V1-:90-€1 €¢/10/C1

04l :9po) Surpjing
MITAY 208IQI0D) SSY ASd ST111€T :9segrie(q
26°00°00°€T 1991S NV Y

dejp 1001

.mwzcmmim




12/06/23

Page 21 of 307

/TN 7N K a7 a / e a7\ 7N 7N

/ \ 1/ JAY \ / \ /

//,
AN

\ / \
. ) , .
R ezyez)l gl lq
NI 4 o " /_\/\//.Mw\n\\ NN
[ [ [ [ [ __
| | | | | ___
1 1 1 1 1 [ €81
| | | | | n
| | | | | n
Y [ | —— L e oo o L O == g = = "
[ [ [ | | N
Y [ Lm e - m L e oo o L g -
[ [ [ | | N
| | | | | n 18k
| | | | | n
| | | | | n
N e e - [ER N — [ T P F—r
| | | | | n 4 2 T 08)
| | | | | n |
| | | | | n moN“
| | | ! | 1 ©
STTTTiTTTTTTAaTTT oo [ L e i e (it el il ettt [ T T | E
| | | | | n |
| | | | | [y
A T I T 4 | e R [ R T Ammv ||||| .moN“
| | | | | n |
| | | | | n |
| | | | | n (]
| | | | | n a |
e e T
3122222 J--ZZ232 [ — [ ——— —-13L-Z--Z-227 )
[ e T rTTTTT o 50 e T e e R T [ e e "
| | | | | | | [N |
B 4= === L -4 - - t =7 F1d = = = = = = -
| | | | [ | | | v | % {_ e th 2
| | | | [ | | | | v I [
| | | | [ | | | | v I |
| | | | [ | | | | v I I
1 1 1 1 [ 1 1 1 1 o N N g
| | | | [ | | e e ! N o o 'Y N N |
T R, de oo Lo oo [ P D DR T I =S S| ~ NN - N - DU (- S |- SN |- g
dm e sl I, [E I P O S T T T e I N e v
| | | | [ | | | | v I |
| | | | [ | | | | Ll 1
A T T T T T T T AT T T T [ | T e A T N R H IR N
| | | | [ | | | | v I
| | | | [ | | | | | |
E e I [ T T T AT T T T _||mU_ 1] T 4 T T
| | | | [ | | 1 | | |
dzz=z=ztz=-c=-z=z-zdszc-zzszkEzssss-c-Sf-ds-c-d-scosooizodozooofEs|lzos E-gp=-=giz= £
[ [ [ | [ [ | [ | |
| | | | [ | | 1 | |
= === ======Sg==S===SEkE======Sf=f==Si=====Si==S=i=E=== === E=xN== & = =l
| | | | [ | | 1 87 v i S <\L
b Bl Bt A= ---- F==-=-=--- i S St Bty (i B Rl il o [l ettt Kl BAVA
| | | | [ | | 1 | | Y
| | | | [ | | 1 | | —
| | | | [ | | 1 | ! (i | 4 -
M-t ------ a----- r------ S-t--a-----i--=a-i-- - ¢ B B et At a------ = </x,
e [ Lm oo - o L 1 | o [ BT - = = = = = Bk |
[ [ [ | [ [ | [ v v 0 [ LRV
| | | | [ | | 1 v 1 | >
| | | | [ | | 1 v v |
| | | | [ | | [ L [N 0cg /,,,
R T T T T T TA T T AT T T T [ N < N e \/
| | | [l [ | | 1 Ll [y
R T T T T T TA T T AT T T T (T T T T A S R
| | | | [ | | 1 v vl
> 9 2 9 =

| | | | [ | | 1 SR 3 IREN )
| | | | [ | | 1 v v
| | | L i1 | | 1 Ll 1L
[ | [ | [ [ | [ .mw vl |
| | | | [ | | 1 v |
| | | | [ | | 1 v |
| | | | [ | | 1 3 v 1
| | | | [ | | 1 v 1
d ol ____Jd_____ Lo Vo ____ I B D I AT Y T S NN A
e Lo L = [ nal (gl

- . = zet = Tet ==

sIoquInN weag AOOUHODIH :9dA, 10014

4T 91-09€ DSIV 3P0 [991S 04l 2poD Suipjing  Reyusg|E
Y1:90-€1 €¢/10/C1 MITAIY 23e1qa10]) SSY HSd SIT1ET -osegered
¢6'00°00°€T [993S INVY

dejp 1001




Page 22 of 307

Beam Summary 12/06/23
RAM Steel 23.00.00.92
' DataBase: 231115 PSE RSS Corebrace Review 12/01/23 13:06:14
Z|Bentley  Building Code: IBC Steel Code: AISC 360-16 LRFD

STEEL BEAM DESIGN SUMMARY:
Demand/Capacity Limits for: Strength: 1.000  Deflection: 1.000

Floor Type: HIGHROOF

Bm # Length +Mu  -Mu ®dMn Fy Beam Size Studs
ft kip-ft Kkip-ft kip-ft ksi
1 30.30 149.9 0.0 186.2 50.0 WI8X35
3 29.80 147.6 0.0 186.2 50.0 WI8X35 u
4 29.80 150.1 0.0 188.1 50.0 WI8X35 u
5 40.25 275.2 0.0 416.1 50.0 W24X55 u
6 39.25 142.0 0.0 244.1 50.0 WI18X40 u
8 39.25 144.6 0.0 243.6 50.0 W18X40
10 26.50 105.3 0.0 142.9 50.0 WI16X31 u
11 29.40 196.6 0.0 294.0 50.0 WI18X40 u
12 23.90 244.7 0.0 249.4 50.0 WI18X35
13 16.30 73.9 0.0 502.5 50.0 W24X55 u
14 3.70 0.0 -200.2
31.00 182.0 -200.2 225.8 50.0 W24X55 u
16 3.00 0.0 -1.7
40.04 62.9 -1.7 26.1 50.0 WI16X31
20 34.90 38.7 0.0 92.6 50.0 WI12X19 u
21 29.40 194.2 0.0 241.7 50.0 WI8X35
22 38.00 42.7 0.0 249.4 50.0 WI8X35 u
23 29.16 220.5 0.0 263.2 50.0 W18X40
24 28.90 2159 0.0 253.6 50.0 W18X40
25 29.16 163.2 0.0 209.5 50.0 WI8X35
26 28.90 162.3 0.0 242.7 50.0 WI18X40 u
28 36.16 401.2 0.0 439.9 50.0 W24X55
29 36.09 399.6 0.0 436.1 50.0 W24X55
30 31.40 27.1 0.0 65.2 50.0 W12X14
33 27.20 1193 0.0 148.3 50.0 WI16X31
35 25.60 104.8 0.0 119.1 50.0 W16X26
37 25.30 35.6 0.0 213.8 50.0 W12X40 u
38 39.25 246.2 0.0 374.2 50.0 W21X48
120 26.16 159.7 0.0 199.8 50.0 WI8X35
121 26.09 166.1 0.0 195.1 50.0 W18X35
134 38.30 259.0 0.0 295.9 50.0 W21X44
175 3.00 0.0 -1.7
18.40 11.9 -1.7 7.9 36.0 WS8X10
178 39.25 311.7 0.0 750.0 50.0 W24X76
224 9.40 0.3 0.0 4.6 36.0 C4X5.4
225 10.00 0.4 0.0 4.5 36.0 C4X5.4
226 10.00 0.4 0.0 4.5 36.0 C4X5.4
227 10.00 0.4 0.0 4.5 36.0 C4X5.4

228 10.00 0.4 0.0 4.5 36.0 C4X5.4
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Bm # Length +Mu -Mu ®Mn Fy Beam Size Studs
229 10.00 0.4 0.0 4.5 36.0 C4X5.4
230 10.00 0.4 0.0 4.5 36.0 C4X5.4
231 10.00 0.4 0.0 4.5 36.0 C4X5.4
232 10.00 0.4 0.0 4.5 36.0 C4X5.4
233 10.00 0.4 0.0 4.5 36.0 C4X5.4
234 10.05 0.4 0.0 4.4 36.0 C4X5.4
235 10.00 0.4 0.0 4.5 36.0 C4X5.4
236 10.00 0.4 0.0 4.5 36.0 C4X5.4
237 10.00 0.4 0.0 4.5 36.0 C4X5.4
238 10.00 0.4 0.0 4.5 36.0 C4X5.4
239 10.00 0.4 0.0 4.5 36.0 C4X5.4
240 9.00 0.3 0.0 4.8 36.0 C4X5.4
241 10.00 0.4 0.0 4.5 36.0 C4X5.4
242 10.00 0.4 0.0 4.5 36.0 C4X5.4
243 10.00 0.4 0.0 4.5 36.0 C4X5.4
244 9.25 0.3 0.0 4.7 36.0 C4X5.4
Floor Type: LOWROOF
Bm # Length +Mu  -Mu ®dMn Fy Beam Size Studs
ft kip-ft Kkip-ft kip-ft ksi
6 26.50 38.7 0.0 124.5 50.0 WI14X22 u
8 39.25 91.7 0.0 2494 50.0 WI18X35
19 23.21 26.2 0.0 1061.2 50.0 W30X90 u
20 23.25 23.3 0.0 65.2 50.0 WI12X14 u
27 24.40 149.2 0.0 184.5 50.0 W16X31
28 30.10 216.8 0.0 228.9 50.0 W18X40
29 25.20 248.1 0.0 828.8 50.0 W21X93 u
30 31.30 234.8 0.0 282.3 50.0 W21X44
33 36.90 56.2 0.0 294.0 50.0 W14X48 u
42 34.90 356.0 0.0 432.2 50.0 W24X55
47 38.00 361.6 0.0 492.7 50.0 W24X62
49 28.90 203.2 0.0 231.5 50.0 W18X40
50 29.16 219.5 0.0 240.3 50.0 W18X40
51 39.25 76.2 0.0 202.5 50.0 W16X31
54 27.20 170.2 0.0 2494 50.0 WI18X35
56 25.60 145.5 0.0 182.7 50.0 WI18X35
57 28.10 290.6 0.0 564.8 50.0 W21X68 u
60 8.00 3.6 0.0 24.8 50.0 WEX10
61 29.16 289.5 0.0 292.1 50.0 W21X44
62 28.90 252.2 0.0 287.6 50.0 W21X44
63 26.40 227.6 0.0 237.9 50.0 W18X40
64 31.40 254.3 0.0 300.6 50.0 W21X44
160 29.40 210.1 0.0 261.7 50.0 WI18X40 u
190 39.03 402.5 0.0 514.9 50.0 W24X62

191 27.30 134.7 0.0 149.5 50.0 W16X31
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Steel Code: AISC 360-16 LRFD

Bm #
193
194
225
261

264
265
266
267

268
269

Length
24.40
25.95

8.00
56.88
13.62
13.20
13.20
13.20
56.88
13.62
46.46
46.46

+Mu
213.2
126.2
0.0
111.1
0.0
9.9
8.9
18.0
111.1
0.0
233.0
233.0

-Mu
0.0
0.0
0.0

-90.1
-90.1
0.0
0.0
0.0
-90.1
-90.1
0.0
0.0

®dMn
237.4
202.5

32.9
116.0

15.9
15.9
214
116.0

3397.5
3397.5

Fy
50.0
50.0
50.0
50.0

36.0
36.0
36.0
50.0

50.0
50.0

* after Size denotes beam failed stress/capacity criteria.

# after Size denotes beam failed deflection criteria.
u after Size denotes this size has been assigned by the User.

Beam Size
W18X35
W16X31 u

W8X10
W21X48

MC10X6.5
MC10X6.5
MC10X8.4

W21X48

W40X211 u
W40X211 u

Studs
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JOIST SELECTION SUMMARY:
Demand/Capacity Limits for: Strength: 1.000  Deflection: 1.000

Floor Type: HIGHROOF

Standard Joists:

Joist # Length WDL WLL WTL  Joist
69 31.40 205.0 200.0 405.0 20LHO3
70 31.40 207.0 202.0 409.0 24LHO3
71 31.40 205.0 200.0 405.0 20LHO3
73 31.40 202.9 198.0 401.0 20LHO3
74 31.40 205.0 197.1 402.1 20LHO3
75 31.40 156.7 176.1 332.8 18LHO02
177 31.40 173.8 187.2 361.0 18LHO03
193 39.00 205.0 207.6 431.9 32LHO06
198 39.00 197.3 250.2 457.8  32LHO06

Special Joists:

Joist # Length +M -M Joist Size
62 54.93 156.5 0.0 XXGSP
63 54.93 158.9 0.0 XXGSP
64 54.92 157.7 0.0 XXGSP
65 54.92 132.5 0.0 XXGSP
66 54.93 155.7 0.0 XXGSP
67 54.93 157.1 0.0 XXGSP
68 54.93 134.4 0.0 XXGSP
179 21.64 23.2 0.0 XXGSP
180 21.40 15.7 -2.3 XXGSP
181 21.64 24.5 0.0 XXGSP
182 21.64 24.5 0.0 XXGSP
183 21.64 23.5 0.0 XXGSP
184 21.40 16.5 2.4 XXGSP
185 21.40 16.5 -2.4 XXGSP
186 21.40 15.9 -2.3 XXGSP
192 39.00 89.3 0.0 XXGSP
194 39.00 78.7 0.0 XXGSP
195 39.00 87.0 0.0 XXGSP
196 39.00 89.4 0.0 XXGSP
197 39.00 78.1 0.0 XXGSP
200 38.00 77.6 0.0 XXGSP
201 38.00 77.7 0.0 XXGSP
202 38.00 77.7 0.0 XXGSP
203 38.00 77.7 0.0 XXGSP
204 38.00 79.1 0.0 XXGSP
205 38.00 99.8 0.0 XXGSP

206 38.00 76.5 0.0 XXGSP



Page 26 of 307

Beam Summary 12/06/23
RAM Steel 23.00.00.92 Page 5/6
' DataBase: 231115 PSE RSS Corebrace Review 12/01/23 13:06:14
E}Benﬂey‘ Building Code: IBC Steel Code: AISC 360-16 LRFD
Joist # Length +M -M Joist Size
207 38.00 48.0 0.0 XXGSP
208 43.04 77.2 2.3 XXGSP
209 43.04 81.3 24 XXGSP
210 43.04 81.3 24 XXGSP
211 43.04 81.3 2.4 XXGSP
212 43.04 84.8 2.4 XXGSP
213 43.04 86.9 24 XXGSP
214 43.04 86.9 24 XXGSP
215 43.04 86.6 24 XXGSP
216 43.04 86.2 2.4 XXGSP
217 43.04 86.1 2.4 XXGSP
218 43.04 86.1 24 XXGSP
219 43.04 86.1 24 XXGSP
220 43.04 86.1 2.4 XXGSP
221 43.04 86.1 2.4 XXGSP
222 43.04 86.1 24 XXGSP
223 43.04 83.5 24 XXGSP
245 38.01 65.0 0.0 XXGSP
Floor Type: LOWROOF
Standard Joists:
Joist # Length WDL WLL WTL  Joist
220 39.25 185.1 292.1 496.3 32LHO07
224 39.25 168.1 290.6 471.6  32LHO06
Special Joists:
Joist # Length +M -M Joist Size
92 47.25 134.6 0.0 XXGSP
93 47.25 123.9 0.0 XXGSP
94 47.25 123.0 0.0 XXGSP
95 47.25 123.0 0.0 XXGSP
96 47.25 123.0 0.0 XXGSP
97 47.25 123.0 0.0 XXGSP
98 47.25 123.9 0.0 XXGSP
99 47.25 1344 0.0 XXGSP
202 46.46 114.1 0.0 XXGSP
214 39.25 79.2 0.0 XXGSP
218 39.25 79.2 0.0 XXGSP
219 39.25 79.5 0.0 XXGSP
221 39.25 79.2 0.0 XXGSP
222 39.25 79.2 0.0 XXGSP
223 39.25 80.4 0.0 XXGSP
226 36.40 86.5 0.0 XXGSP

227 56.48 120.5 0.0 XXGSP
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Joist # Length +M -M Joist Size
228 36.40 113.5 0.0 XXGSP
229 36.40 116.3 0.0 XXGSP
234 56.48 159.0 0.0 XXGSP
235 56.88 119.0 0.0 XXGSP
236 56.88 112.2 0.0 XXGSP
237 56.88 108.8 0.0 XXGSP
238 56.88 170.0 0.0 XXGSP
239 56.88 171.5 0.0 XXGSP
240 56.88 171.9 0.0 XXGSP
241 56.88 162.3 0.0 XXGSP
242 56.48 158.9 0.0 XXGSP
243 36.40 80.0 0.0 XXGSP
244 56.48 167.1 0.0 XXGSP
245 56.48 167.2 0.0 XXGSP
246 56.48 149.5 0.0 XXGSP
253 46.46 118.0 0.0 XXGSP
254 46.46 119.9 0.0 XXGSP
255 46.46 120.2 0.0 XXGSP
257 46.46 119.6 0.0 XXGSP
259 46.46 117.0 0.0 XXGSP
260 36.40 60.8 0.0 XXGSP

* after Size denotes joist is inadequate.
u after Size denotes this size has been assigned by the User.
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DEMAND/CAPACITY LIMIT FOR STRENGTH : 0.950
Column Line 1-E

Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 14.9 0.0 0.0 1 0.42 Eq Axial 0.0 46 HSS5X5X3/16
LOWROOF 15.1 0.0 0.0 1 0.42 Eq Axial 0.0 46 HSS5X5X3/16

Column Line 1-D

Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 39.1 0.0 0.0 1 0.62 Eq Axial 0.0 46 HSS6X6X3/16
LOWROOF 39.4 0.0 0.0 1 0.62 Eq Axial 0.0 46 HSS6X6X3/16

Column Line 1-C.2

Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 47.5 0.0 7.6 1 0.63 EqHI-1a 0.0 46 HSS6X6X5/16
LOWROOF 47.9 0.0 55 1 0.60 Eq HIl-1a 0.0 46 HSS6X6XS5/16

Column Line 1-B.4

Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 41.4 0.0 5.1 1 0.63 EqHI-1a 0.0 46 HSS6X6X1/4
LOWROOF 41.8 0.0 3.7 1 0.60 Eq HI-1a 0.0 46 HSS6X6X1/4

Column Line 1-A.9

Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 47.3 0.0 2.7 1 0.54 EqHI-1a 0.0 46 HSS6X6X5/16
LOWROOF 47.8 0.0 1.9 1 0.53 EqHI-1a 0.0 46 HSS6X6X5/16

Column Line 1-A .4

Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 474 0.0 -2.9 1 0.65 EqHI-1a 0.0 46 HSS6X6X1/4
LOWROOF 47.7 0.0 -2.1 1 0.64 Eq HI-1a 0.0 46 HSS6X6X1/4

Column Line 1-A.1

Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 21.9 0.0 0.0 1 0.61 Eq Axial 0.0 46 HSS5X5X3/16
LOWROOF 22.1 0.0 0.0 1 0.62 Eq Axial 0.0 46 HSS5X5X3/16

Column Line 1.5-D
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 31.3 0.5 93 1 0.61 EqHI-1a 0.0 46 HSS6X6X1/4
LOWROOF 31.7 0.3 6.8 1 0.55 EqHI-1a 0.0 46 HSS6X6X1/4
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Column Line 2-C
Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 53.8 8.1 -11.8 10 0.60 Eq H1-1a 0.0 46 HSS6X6X5/16
LOWROOF 92.3 3.1 0.8 1 0.66 EqHI-1a 0.0 46 HSS6X6X5/16
Column Line 2-B.3
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 62.8 0.0 9.2 1 0.71 EqH1-1a 0.0 46 HSS6X6X3/8
LOWROOF 63.3 0.0 -6.7 1 0.67 EqHl-1a 0.0 46 HSS6X6X3/8
Column Line 2-A.88
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 453 0.0 12.6 1 0.85 EqHl-1a 0.0 46 HSS6X6X1/4
LOWROOF 45.7 0.0 9.2 1 0.77 Eq H1-1a 0.0 46 HSS6X6X1/4
Column Line 2-A.6
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 92.0 0.0 0.0 1 0.94 Eq Axial 0.0 46 HSS6X6X5/16
LOWROOF 924 0.0 0.0 1 0.95 Eq Axial 0.0 46 HSS6X6X5/16
Column Line 2.35-A
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 52.1 0.5 10.8 1 0.90 EqHI-1a 0.0 46 HSS6X6X1/4
LOWROOF 52.5 04 7.9 1 0.84 Eq HI-1a 0.0 46 HSS6X6X1/4
Column Line 2.4-D
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 59.0 -16.2 0.0 12 0.68 EqHI-1a 0.0 46 HSS6X6X5/16
Column Line 2.4-C
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 42.0 9.3 0.0 3 0.28 Eq HI-1b 0.0 46 HSS6X6X5/16
LOWROOF 99.6 -1.7 0.0 1 0.66 EqHl-1a 0.0 46 HSS6X6X5/16
Column Line 2.4-B.1
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 57.6 -4.7 0.0 1 0.68 EqHI-1a 0.0 46 HSS6X6X5/16
LOWROOF 58.0 34 0.0 1 0.66 EqHl-1a 0.0 46 HSS6X6X5/16
Column Line 2.5-A.7
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 89.6 4.2 -8.9 1 0.82 EqHI-1a 0.0 46 HSS6X6X1/2

LOWROOF 90.3 3.1 -6.5 1 0.78 Eq HI-1a 0.0 46 HSS6X6X1/2
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Column Line 2.8-D
Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 579 -12.8 5.1 12 0.71 Eq HI-1a 0.0 46 HSS6X6X5/16
Column Line 2.8-B.1
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 57.1 -6.9 0.0 1 0.51 EqHI1-1a 0.0 46 HSS6X6X1/2
LOWROOF 72.6 24 0.0 1 0.56 EqHl-1a 0.0 46 HSS6X6X1/2
Column Line 3-A.7
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 46.5 -17.6 -7.8 4 0.55 EqHI-1b 0.0 46 HSS6X6X3/8
LOWROOF 111.7 0.0 -0.1 1 0.61 EqHI1-1a 0.0 46 HSS6X6X3/8
Column Line 3.2-E
Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 25.2 -5.1 -8.9 1 0.59 Eq HI-1b 0.0 46 HSS6X6X3/16
LOWROOF Frame
Column Line 3.3-B.1
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
HIGHROOF 24.0 -8.9 8.8 1 0.52 EqHI-1b 0.0 46 HSS6X6X1/4
LOWROOF 80.1 -0.6 34 1 0.71 Eq HI-1a 0.0 46 HSS6X6X1/4
Column Line 3.5-A
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 59 0.0 0.0 1 0.13 Eq Axial 0.0 46 HSS5X5X3/16
Column Line 4-A.5
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 47.8 -84 -84 10 0.76 Eq Hl-1a 0.0 46 HSS6X6X1/4
Column Line 4-A
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 29.1 -1.9 11.3 1 0.53 EqHIl-1a 0.0 46 HSS6X6X1/4
Column Line 4.15-B.5
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 55.8 0.0 12.1 6 0.58 EqHI-1a 0.0 46 HSS6X6X5/16

Column Line 5-C.8
Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
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LOWROOF 76.5 0.0 0.0 1 0.59 Eq Axial 0.0 46 HSS6X6X1/4

Column Line 5-C.3
Level Pu Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 43.0 0.0 -12.2 10 0.61 EqHI-1a 0.0 46 HSS6X6X1/4

Column Line 5-B.5
Level Pu  Mux Muy LC Interaction Eq. Angle Fy Size
LOWROOF 39.8 0.0 -10.8 10 0.56 EqHl-1a 0.0 46 HSS6X6X1/4
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BASE PLATES:

Design Code: AISC360-16 LRFD

Plate Fy (ksi) 36.000

Minimum Dimension From Face of Column to Edge of Plate (in) 3.000

Minimum Dimension From Side of Column to Edge of Plate (in) 3.000

Increment of Plate Dimensions (in) 0.250

Increment of Plate Thickness (in) 0.125

Minimum Footing Dimension Parallel to Web (ft) 4.00

Minimum Footing Dimension Perpendicular to Web (ft) 4.00

Keep Base Plate Square: Y
Column Line Column Size Fy N B tp

(ksi) (in) (in) (in)

1-E HSS5X5X3/16 36 11.00 11.00 0.375
1-D HSS6X6X3/16 36 12.00 12.00 0.500
1-C.2 HSS6X6X5/16 36 12.00 12.00 0.500
1-B.4 HSS6X6X1/4 36 12.00 12.00 0.500
1-A.9 HSS6X6X5/16 36 12.00 12.00 0.500
1-A.4 HSS6X6X1/4 36 12.00 12.00 0.500
1-A.1 HSS5X5X3/16 36 11.00 11.00 0.375
1.5-D HSS6X6X1/4 36 12.00 12.00 0.375
2-C HSS6X6X5/16 36 12.00 12.00 0.750
2-B.3 HSS6X6X3/8 36 12.00 12.00 0.625
2-A.88 HSS6X6X1/4 36 12.00 12.00 0.500
2-A.6 HSS6X6X5/16 36 12.00 12.00 0.750
2.35-A HSS6X6X1/4 36 12.00 12.00 0.500
2.4-D HSS6X6X5/16 36 12.00 12.00 0.625
24-C HSS6X6X5/16 36 12.00 12.00 0.750
2.4-B.1 HSS6X6X5/16 36 12.00 12.00 0.500
2.5-A.7 HSS6X6X1/2 36 12.00 12.00 0.625
2.8-D HSS6X6X5/16 36 12.00 12.00 0.625
2.8-B.1 HSS6X6X1/2 36 12.00 12.00 0.625
3-A.7 HSS6X6X3/8 36 12.00 12.00 0.750
3.3-B.1 HSS6X6X1/4 36 12.00 12.00 0.625
3.5-A HSS5X5X3/16 36 11.00 11.00 0.250
4-A.5 HSS6X6X1/4 36 12.00 12.00 0.500
4-A HSS6X6X1/4 36 12.00 12.00 0.375
4.15-B.5 HSS6X6X5/16 36 12.00 12.00 0.625
5-C.8 HSS6X6X1/4 36 12.00 12.00 0.625
5-C3 HSS6X6X1/4 36 12.00 12.00 0.625

5-B.5 HSS6X6X1/4 36 12.00 12.00 0.500
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LOAD CASE: SEIS_ELF
Seismic ASCE 7-16 Equivalent Lateral Force
Importance Factor: 1.00 TL: 6.00 s
Site Class D: Stiff Soil
Ss: 1.277 g S1: 0439 g
Use Specified: SDs: 1.022 g SDI1:0.679 g
Risk Category: I Seismic Design Category: D
Provisions for: Force

Ground Level: Base
Dir Eccent R Ta Equation Building Period-T
X + And - 8.00 Std,Ct=0.030,x=0.75 Calculated
Y + And - 8.00 Std,Ct=0.030,x=0.75 Calculated
Dir Ta Cu T T - used Cs Eql2.8-2 Cs-used k
X 0320 1.400 0.646 0.448 0.128 0.128 1.000
Dir Ta Cu T T - used Cs Eq12.8-2 Cs-used k
Y 0320 1.400 0.538 0.448 0.128 0.128 1.000
Exception 2 per Section 11.4.8 is applied for site class D with S1>0.2
Total Building Weight (kips) = 1332.32
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X +E F
Level Diaph.# Ht Fx Fy X
ft kips kips ft
HIGHROOF 1 23.50 82.31 0.00 57.57
HIGHROOF 2 23.50 18.91 0.00 147.12
LOWROOF 1 17.00 68.99 0.00 143.82
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 0.000
HIGHROOF 2 18.906 0.000
LOWROOF 1 68.988 0.000
170.20 0.00

APPLIED STORY FORCES
Type: EQ_ASCE716 X +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 0.00

ft
156.63
51.24
115.53
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LOWROOF 17.00 68.99 0.00
170.20 0.00
APPLIED DIAPHRAGM FORCES

Type: EQ_ASCE716 X -E F
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 82.31
HIGHROOF 23.50 18.91
LOWROOF 1 17.00 68.99

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx
kips
HIGHROOF 1 82.309
HIGHROOF 2 18.906
LOWROOF 1 68.988
170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 X -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 0.00
LOWROOF 17.00 68.99 0.00
170.20 0.00
APPLIED DIAPHRAGM FORCES
Type: EQ ASCE716 Y +E F
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 0.00
HIGHROOF 23.50 0.00
LOWROOF 1 17.00 0.00

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Sum Fx

Story Diaph #

HIGHROOF 1
HIGHROOF 2

kips
0.000
0.000

Fy
kips
0.00
0.00
0.00

Sum Fy
kips
0.000
0.000
0.000

0.00

Fy
kips
82.31
18.91
68.99

Sum Fy
kips
82.309
18.906

X Y

ft ft
57.57 93.08
147.12 27.39
143.82 51.98
X Y

ft ft
77.29 124.85
153.12 39.32
173.02 83.75



Page 35 of 307

Loads and Applied Forces 12/06/23
RAM Frame 23.00.00.92 Page 3/27
E’Benﬂey‘ DataBase: 231115 PSE RSS Corebrace Review 12/06/23 20:49:30
LOWROOF 1 0.000 68.988
0.00 170.20
APPLIED STORY FORCES
Type: EQ _ASCE716 Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 0.00 101.22
LOWROOF 17.00 0.00 68.99

0.00 170.20

APPLIED DIAPHRAGM FORCES
Type: EQ _ASCE716 Y -E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 0.00 82.31 37.84 124.85
HIGHROOF 2 23.50 0.00 18.91 141.12 39.32
LOWROOF 1 17.00 0.00 68.99 114.61 83.75

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 0.000 82.309
HIGHROOF 2 0.000 18.906
LOWROOF 1 0.000 68.988
0.00 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 0.00 101.22
LOWROOF 17.00 0.00 68.99

0.00 170.20

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X +E 0.3Y +E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
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HIGHROOF 1 23.50 82.31 24.69 77.29 156.63
HIGHROOF 2 23.50 18.91 5.67 153.12 51.24
LOWROOF 1 17.00 68.99 20.70 173.02 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 24.693
HIGHROOF 2 18.906 5.672
LOWROOF 1 68.988 20.696
170.20 51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 X +E 0.3Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 30.36
LOWROOF 17.00 68.99 20.70
170.20 51.06
APPLIED DIAPHRAGM FORCES
Type: EQ _ASCE716 X +E -03Y +E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 82.31 -24.69 77.29 156.63
HIGHROOF 2 23.50 18.91 -5.67 153.12 51.24
LOWROOF 1 17.00 68.99 -20.70 173.02 115.53

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 -24.693
HIGHROOF 2 18.906 -5.672
LOWROOF 1 68.988 -20.696
170.20 -51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 X +E -03Y +E F
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 101.22 -30.36
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LOWROOF 17.00 68.99 -20.70
170.20 -51.06

APPLIED DIAPHRAGM FORCES
Type: EQ _ASCE716 -X +E 03Y +E F

Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 -82.31 24.69 77.29 156.63
HIGHROOF 2 23.50 -18.91 5.67 153.12 51.24
LOWROOF 1 17.00 -68.99 20.70 173.02 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 24.693
HIGHROOF 2 -18.906 5.672
LOWROOF 1 -68.988 20.696
-170.20 51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 -X +E 03Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -101.22 30.36
LOWROOF 17.00 -68.99 20.70
-170.20 51.06

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -X +E -0.3Y +E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 -82.31 -24.69 77.29 156.63
HIGHROOF 2 23.50 -18.91 -5.67 153.12 51.24
LOWROOF 1 17.00 -68.99 -20.70 173.02 115.53

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 -24.693

HIGHROOF 2 -18.906 -5.672
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LOWROOF 1 -68.988
-170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 -X +E -0.3Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -101.22 -30.36
LOWROOF 17.00 -68.99 -20.70
-170.20 -51.06
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X +E Y +E F
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 24.69
HIGHROOF 2 23.50 5.67
LOWROOF 1 17.00 20.70

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx
kips
HIGHROOF 1 24.693
HIGHROOF 2 5.672
LOWROOF 1 20.696
51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 03X +E Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 30.36 101.22
LOWROOF 17.00 20.70 68.99
51.06 170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X +E -Y +E F
Level Diaph.# Ht Fx
ft kips

Page 6/27
12/06/23 20:49:30
-20.696
-51.06
Fy X Y
kips ft ft
82.31 77.29 156.63
18.91 153.12 51.24

68.99 173.02 115.53

Sum Fy
kips
82.309
18.906
68.988

170.20

kips ft
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HIGHROOF 1 23.50 24.69 -82.31 77.29 156.63
HIGHROOF 2 23.50 5.67 -18.91 153.12 51.24
LOWROOF 1 17.00 20.70 -68.99 173.02 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 24.693 -82.309
HIGHROOF 2 5.672 -18.906
LOWROOF 1 20.696 -68.988
51.06 -170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 03X +E -Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 30.36 -101.22
LOWROOF 17.00 20.70 -68.99
51.06 -170.20
APPLIED DIAPHRAGM FORCES
Type: EQ _ASCE716 -03X +E Y +E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 -24.69 82.31 77.29 156.63
HIGHROOF 2 23.50 -5.67 18.91 153.12 51.24
LOWROOF 1 17.00 -20.70 68.99 173.02 115.53

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -24.693 82.309
HIGHROOF 2 -5.672 18.906
LOWROOF 1 -20.696 68.988
-51.06 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 -03X +E Y +E F
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 -30.36 101.22
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LOWROOF 17.00 -20.70 68.99
-51.06 170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -03X +E -Y +E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 -24.69 -82.31 77.29 156.63
HIGHROOF 2 23.50 -5.67 -18.91 153.12 51.24
LOWROOF 1 17.00 -20.70 -68.99 173.02 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -24.693 -82.309
HIGHROOF 2 -5.672 -18.906
LOWROOF 1 -20.696 -68.988
-51.06 -170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 -03X +E -Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -30.36 -101.22
LOWROOF 17.00 -20.70 -68.99
-51.06 -170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X +E 0.3Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 82.31 24.69 37.84 156.63
HIGHROOF 2 23.50 18.91 5.67 141.12 51.24
LOWROOF 1 17.00 68.99 20.70 114.61 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 24.693
HIGHROOF 2 18.906 5.672
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LOWROOF 1 68.988 20.696
170.20 51.06
APPLIED STORY FORCES
Type: EQ ASCE716 X +E 0.3Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 30.36
LOWROOF 17.00 68.99 20.70
170.20 51.06

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X +E -03Y -E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 82.31 -24.69 37.84 156.63
HIGHROOF 2 23.50 18.91 -5.67 141.12 51.24
LOWROOF 1 17.00 68.99 -20.70 114.61 115.53

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 -24.693
HIGHROOF 2 18.906 -5.672
LOWROOF 1 68.988 -20.696
170.20 -51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 X +E -03Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 -30.36
LOWROOF 17.00 68.99 -20.70
170.20 -51.06

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -X +E 03Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
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HIGHROOF 1 23.50 -82.31 24.69 37.84 156.63
HIGHROOF 2 23.50 -18.91 5.67 141.12 51.24
LOWROOF 1 17.00 -68.99 20.70 114.61 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 24.693
HIGHROOF 2 -18.906 5.672
LOWROOF 1 -68.988 20.696
-170.20 51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 _-X +E 0.3Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -101.22 30.36
LOWROOF 17.00 -68.99 20.70
-170.20 51.06
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -X +E -0.3Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 -82.31 -24.69 37.84 156.63
HIGHROOF 2 23.50 -18.91 -5.67 141.12 51.24
LOWROOF 1 17.00 -68.99 -20.70 114.61 115.53

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 -24.693
HIGHROOF 2 -18.906 -5.672
LOWROOF 1 -68.988 -20.696
-170.20 -51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 -X +E -0.3Y -E F
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 -101.22 -30.36
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LOWROOF 17.00 -68.99 -20.70
-170.20 -51.06
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X +E Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 24.69 82.31 37.84 156.63
HIGHROOF 2 23.50 5.67 18.91 141.12 51.24
LOWROOF 1 17.00 20.70 68.99 114.61 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 24.693 82.309
HIGHROOF 2 5.672 18.906
LOWROOF 1 20.696 68.988
51.06 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 03X +E Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 30.36 101.22
LOWROOF 17.00 20.70 68.99
51.06 170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X +E -Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 24.69 -82.31 37.84 156.63
HIGHROOF 2 23.50 5.67 -18.91 141.12 51.24
LOWROOF 1 17.00 20.70 -68.99 114.61 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 24.693 -82.309
HIGHROOF 2 5.672 -18.906
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LOWROOF 1 20.696
51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 03X +E -Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 30.36 -101.22
LOWROOF 17.00 20.70 -68.99
51.06 -170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -03X +E Y -E F
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 -24.69
HIGHROOF 2 23.50 -5.67
LOWROOF 1 17.00 -20.70

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx
kips
HIGHROOF 1 -24.693
HIGHROOF 2 -5.672
LOWROOF 1 -20.696
-51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 -03X +E Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -30.36 101.22
LOWROOF 17.00 -20.70 68.99
-51.06 170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -03X +E -Y -E F
Level Diaph.# Ht Fx
ft kips

Page 12/27
12/06/23 20:49:30
-68.988
-170.20
Fy X Y
kips ft ft
82.31 37.84 156.63
18.91 141.12 51.24
68.99 114.61 115.53
Sum Fy
kips
82.309
18.906
68.988
170.20
Fy X Y
kips ft ft



Loads and Applied Forces

Page 45 of 307
12/06/23

' RAM Frame 23.00.00.92 Page 13/27
E}Benﬂey‘ DataBase: 231115 PSE RSS Corebrace Review 12/06/23 20:49:30
HIGHROOF 1 23.50 -24.69 -82.31 37.84 156.63
HIGHROOF 2 23.50 -5.67 -18.91 141.12 51.24
LOWROOF 1 17.00 -20.70 -68.99 114.61 115.53
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -24.693 -82.309
HIGHROOF 2 -5.672 -18.906
LOWROOF 1 -20.696 -68.988
-51.06 -170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 -03X +E -Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -30.36 -101.22
LOWROOF 17.00 -20.70 -68.99
-51.06 -170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X -E 03Y +E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 82.31 24.69 77.29 93.08
HIGHROOF 2 23.50 18.91 5.67 153.12 27.39
LOWROOF 1 17.00 68.99 20.70 173.02 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 24.693
HIGHROOF 2 18.906 5.672
LOWROOF 1 68.988 20.696
170.20 51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 X -E 0.3Y +E F
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 101.22 30.36
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LOWROOF 17.00 68.99 20.70
170.20 51.06

APPLIED DIAPHRAGM FORCES
Type: EQ ASCE716 X _-E -03Y +E_F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 82.31 -24.69 77.29 93.08
HIGHROOF 2 23.50 18.91 -5.67 153.12 27.39
LOWROOF 1 17.00 68.99 -20.70 173.02 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 -24.693
HIGHROOF 2 18.906 -5.672
LOWROOF 1 68.988 -20.696
170.20 -51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 X -E -03Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 -30.36
LOWROOF 17.00 68.99 -20.70
170.20 -51.06

APPLIED DIAPHRAGM FORCES
Type: EQ ASCE716 -X_-E 0.3Y +E_F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 -82.31 24.69 77.29 93.08
HIGHROOF 2 23.50 -18.91 5.67 153.12 27.39
LOWROOF 1 17.00 -68.99 20.70 173.02 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 24.693

HIGHROOF 2 -18.906 5.672
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LOWROOF 1 -68.988 20.696
-170.20 51.06
APPLIED STORY FORCES
Type: EQ_ ASCE716 -X -E 0.3Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -101.22 30.36
LOWROOF 17.00 -68.99 20.70
-170.20 51.06

APPLIED DIAPHRAGM FORCES
Type: EQ ASCE716 -X_-E -0.3Y +E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 -82.31 -24.69 77.29 93.08
HIGHROOF 2 23.50 -18.91 -5.67 153.12 27.39
LOWROOF 1 17.00 -68.99 -20.70 173.02 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 -24.693
HIGHROOF 2 -18.906 -5.672
LOWROOF 1 -68.988 -20.696
-170.20 -51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 -X -E -03Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -101.22 -30.36
LOWROOF 17.00 -68.99 -20.70
-170.20 -51.06

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X -E 'Y +E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
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HIGHROOF 1 23.50 24.69 82.31 77.29 93.08
HIGHROOF 2 23.50 5.67 18.91 153.12 27.39
LOWROOF 1 17.00 20.70 68.99 173.02 51.98
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 24.693 82.309
HIGHROOF 2 5.672 18.906
LOWROOF 1 20.696 68.988
51.06 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 03X -E Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 30.36 101.22
LOWROOF 17.00 20.70 68.99
51.06 170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X -E -Y +E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 24.69 -82.31 77.29 93.08
HIGHROOF 2 23.50 5.67 -18.91 153.12 27.39
LOWROOF 1 17.00 20.70 -68.99 173.02 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 24.693 -82.309
HIGHROOF 2 5.672 -18.906
LOWROOF 1 20.696 -68.988
51.06 -170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 03X -E -Y +E F
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 30.36 -101.22
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DataBase: 231115 PSE RSS Corebrace Review
LOWROOF 17.00 20.70 -68.99
51.06 -170.20
APPLIED DIAPHRAGM FORCES

Type: EQ ASCE716 -03X -E Y +E F
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 -24.69
HIGHROOF 2 23.50 -5.67
LOWROOF 1 17.00 -20.70

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx
kips
HIGHROOF 1 -24.693
HIGHROOF 2 -5.672
LOWROOF 1 -20.696
-51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 -03X -E Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -30.36 101.22
LOWROOF 17.00 -20.70 68.99
-51.06 170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -03X -E -Y +E F
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 -24.69
HIGHROOF 2 23.50 -5.67
LOWROOF 1 17.00 -20.70

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Sum Fx

Story Diaph #

HIGHROOF 1
HIGHROOF 2

kips
-24.693
-5.672

Fy
kips
82.31
18.91
68.99

Sum Fy
kips
82.309
18.906
68.988

170.20

Fy
kips
-82.31
-18.91
-68.99

Sum Fy

kips
-82.309
-18.906

X Y

ft ft
77.29 93.08
153.12 27.39
173.02 51.98
X Y

ft ft
77.29 93.08
153.12 27.39
173.02 51.98
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LOWROOF 1 -20.696 -68.988
-51.06 -170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 -0.3X -E -Y +E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -30.36 -101.22
LOWROOF 17.00 -20.70 -68.99

-51.06 -170.20

APPLIED DIAPHRAGM FORCES
Type: EQ ASCE716 X -E 0.3Y -E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 82.31 24.69 37.84 93.08
HIGHROOF 2 23.50 18.91 5.67 141.12 27.39
LOWROOF 1 17.00 68.99 20.70 114.61 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 24.693
HIGHROOF 2 18.906 5.672
LOWROOF 1 68.988 20.696
170.20 51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 X -E 0.3Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 30.36
LOWROOF 17.00 68.99 20.70
170.20 51.06

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X -E -0.3Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
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HIGHROOF 1 23.50 82.31 -24.69 37.84 93.08
HIGHROOF 2 23.50 18.91 -5.67 141.12 27.39
LOWROOF 1 17.00 68.99 -20.70 114.61 51.98
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 82.309 -24.693
HIGHROOF 2 18.906 -5.672
LOWROOF 1 68.988 -20.696
170.20 -51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 X -E -03Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 101.22 -30.36
LOWROOF 17.00 68.99 -20.70
170.20 -51.06
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -X -E 03Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 -82.31 24.69 37.84 93.08
HIGHROOF 2 23.50 -18.91 5.67 141.12 27.39
LOWROOF 1 17.00 -68.99 20.70 114.61 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 24.693
HIGHROOF 2 -18.906 5.672
LOWROOF 1 -68.988 20.696
-170.20 51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 -X -E 0.3Y -E F
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 -101.22 30.36
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LOWROOF 17.00 -68.99 20.70
-170.20 51.06

APPLIED DIAPHRAGM FORCES
Type: EQ ASCE716 -X -E -03Y -E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 -82.31 -24.69 37.84 93.08
HIGHROOF 2 23.50 -18.91 -5.67 141.12 27.39
LOWROOF 1 17.00 -68.99 -20.70 114.61 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -82.309 -24.693
HIGHROOF 2 -18.906 -5.672
LOWROOF 1 -68.988 -20.696
-170.20 -51.06
APPLIED STORY FORCES
Type: EQ_ASCE716 -X -E -0.3Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -101.22 -30.36
LOWROOF 17.00 -68.99 -20.70
-170.20 -51.06

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X -E Y -E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 24.69 82.31 37.84 93.08
HIGHROOF 2 23.50 5.67 18.91 141.12 27.39
LOWROOF 1 17.00 20.70 68.99 114.61 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 24.693 82.309

HIGHROOF 2 5.672 18.906
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LOWROOF 1 20.696 68.988
51.06 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 03X -E 'Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 30.36 101.22
LOWROOF 17.00 20.70 68.99

51.06 170.20

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 03X -E -Y -E F

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 24.69 -82.31 37.84 93.08
HIGHROOF 2 23.50 5.67 -18.91 141.12 27.39
LOWROOF 1 17.00 20.70 -68.99 114.61 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 24.693 -82.309
HIGHROOF 2 5.672 -18.906
LOWROOF 1 20.696 -68.988
51.06 -170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 03X -E -Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 30.36 -101.22
LOWROOF 17.00 20.70 -68.99

51.06 -170.20

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -03X -E' Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
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HIGHROOF 1 23.50 -24.69 82.31 37.84 93.08
HIGHROOF 2 23.50 -5.67 18.91 141.12 27.39
LOWROOF 1 17.00 -20.70 68.99 114.61 51.98
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -24.693 82.309
HIGHROOF 2 -5.672 18.906
LOWROOF 1 -20.696 68.988
-51.06 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 -03X -E Y -E F
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 -30.36 101.22
LOWROOF 17.00 -20.70 68.99
-51.06 170.20
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 -03X -E -Y -E F
Level Diaph.# Ht Fx Fy X Y
ft kips kips ft ft
HIGHROOF 1 23.50 -24.69 -82.31 37.84 93.08
HIGHROOF 2 23.50 -5.67 -18.91 141.12 27.39
LOWROOF 1 17.00 -20.70 -68.99 114.61 51.98

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 -24.693 -82.309
HIGHROOF 2 -5.672 -18.906
LOWROOF 1 -20.696 -68.988
-51.06 -170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 -03X -E -Y -E F
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 -30.36 -101.22
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LOWROOF 17.00 -20.70 -68.99

-51.06 -170.20
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12/06/23

Page 24/27
12/06/23 20:49:30

LOAD CASE: EQ DRIFT
Seismic ASCE 7-16 Equivalent Lateral Force
Importance Factor: 1.00 TL: 6.00 s
Site Class D: Stiff Soil
Ss: 1.277 g S1: 0439 g
Use Specified: SDs: 1.022 g SDI1:0.679 g
Risk Category: I Seismic Design Category: D
Provisions for: Drift

Ground Level: Base
Dir Eccent R Ta Equation Building Period-T
X + And - 8.00 Std,Ct=0.030,x=0.75 Calculated
Y + And - 8.00 Std,Ct=0.030,x=0.75 Calculated
Dir Ta Cu T T - used Cs Eql2.8-2 Cs-used k
X 0.320 1.400 0.646 0.646 0.128 0.128 1.073
Dir Ta Cu T T - used Cs Eq12.8-2 Cs-used k
Y 0.320 1.400 0.538 0.538 0.128 0.128 1.019
Exception 2 per Section 11.4.8 is applied for site class D with S1>0.2
Total Building Weight (kips) = 1332.32
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X +E Drft
Level Diaph.# Ht Fx Fy X
ft kips kips ft
HIGHROOF 1 23.50 83.10 0.00 57.57
HIGHROOF 2 23.50 19.09 0.00 147.12
LOWROOF 1 17.00 68.02 0.00 143.82
Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 83.097 0.000
HIGHROOF 2 19.087 0.000
LOWROOF 1 68.020 0.000
170.20 0.00
APPLIED STORY FORCES
Type: EQ_ASCE716_X +E Drft
Level Ht Fx Fy
ft kips kips

HIGHROOF 23.50 102.18 0.00

ft
156.63
51.24
115.53



Loads and Applied Forces

RAM Frame 23.00.00.92

Z|Bentley

Page 57 of 307
12/06/23

Page 25/27
12/06/23 20:49:30

DataBase: 231115 PSE RSS Corebrace Review
LOWROOF 17.00 68.02 0.00
170.20 0.00
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 X -E Drft
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 83.10
HIGHROOF 23.50 19.09
LOWROOF 1 17.00 68.02

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx
kips
HIGHROOF 1 83.097
HIGHROOF 2 19.087
LOWROOF 1 68.020
170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 X -E Drft
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 102.18 0.00
LOWROOF 17.00 68.02 0.00
170.20 0.00
APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 Y +E Drft
Level Diaph.# Ht Fx
ft kips
HIGHROOF 1 23.50 0.00
HIGHROOF 23.50 0.00
LOWROOF 1 17.00 0.00

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:
Sum Fx

Story Diaph #

HIGHROOF 1
HIGHROOF 2

kips
0.000
0.000

Fy
kips
0.00
0.00
0.00

Sum Fy
kips
0.000
0.000
0.000

0.00

Fy
kips
82.52
18.95
68.73

Sum Fy
kips
82.516
18.954

X Y

ft ft
57.57 93.08
147.12 27.39
143.82 51.98
X Y

ft ft
77.29 124.85
153.12 39.32
173.02 83.75
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LOWROOF 1 0.000 68.734
0.00 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716 Y +E Drft
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 0.00 101.47
LOWROOF 17.00 0.00 68.73

0.00 170.20

APPLIED DIAPHRAGM FORCES
Type: EQ_ASCE716 Y _-E Drft

Level Diaph.# Ht Fx Fy X Y

ft kips kips ft ft
HIGHROOF 1 23.50 0.00 82.52 37.84 124.85
HIGHROOF 2 23.50 0.00 18.95 141.12 39.32
LOWROOF 1 17.00 0.00 68.73 114.61 83.75

Applied Loads for Pseudo-Flexible or Semirigid Diaphragms:

Story Diaph # Sum Fx Sum Fy
kips kips
HIGHROOF 1 0.000 82.516
HIGHROOF 2 0.000 18.954
LOWROOF 1 0.000 68.734
0.00 170.20
APPLIED STORY FORCES
Type: EQ_ASCE716_Y -E Drft
Level Ht Fx Fy
ft kips kips
HIGHROOF 23.50 0.00 101.47
LOWROOF 17.00 0.00 68.73

0.00 170.20
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LOAD MULTIPLIERS FOR ECCENTRIC LOADING ON SEMIRIGID DIAPHRAGM:SEISMIC AND
RESPONSE SPECTRA LOAD CASES

Story : Diaph. #: 1
HIGHROOF
Loading Direction Top Region  Bottom Region Left Region Right Region
+X 1.68 0.29 --- -
-X 0.31 1.72 --- ---
+Y --- - 0.44 1.65
-Y - - 1.56 0.34
Story : Diaph. #: 2
HIGHROOF
Loading Direction Top Region  Bottom Region Left Region Right Region
+X 1.58 0.47 --- ---
-X 0.42 1.53 --- ---
+Y - - 0.50 1.50
-Y - - 1.50 0.50
Story : Diaph. #: 1
LOWROOF
Loading Direction Top Region  Bottom Region Left Region Right Region
+X 1.74 0.41 --- ---
-X 0.27 1.57 --- ---
+Y - - 0.30 1.63
-Y - - 1.74 0.33



Page 60 of 307

Criteria, Mass and Exposure Data 12106/23

' RAM Frame 23.00.00.92
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CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: No
Ground Level: Base
Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) : 4.00
Merge Node Tolerance (in) : 0.0100
Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace Iteration)

DIAPHRAGM DATA:
Story Diaph # Diaph Type
HIGHROOF 1 Semirigid
2 Semirigid
LOWROOF 1 Semirigid
Disconnect Internal Nodes of Beams: Yes
Disconnect Nodes outside Slab Boundary: Yes

Semirigid Diaphragm Parameters:
Use Beams for Exterior Boundary
Calculate Diaphragm Mass

Hard Node Density Factor: 1.00

STORY MASS DATA:
Includes Self Mass of:
Columns (Half mass of columns above and below)
Walls (Half mass of walls above and below)

Calculated Values:
Story Diaph#  Weight Mass MMI Xm Ym EccX  EccY
kips k-s2/ft  ft-k-s2 ft ft ft ft
HIGHROOF 1 557.85 17.32 76620 57.57 124.85 19.73 31.77
2 128.14 3.98 3247 147.12 39.32 6.00 11.92
LOWROOF 1 640.23 19.88 118551 144.66 83.40  29.21 31.77
None 6.11 0.19 1503 55.68 120.43 -- --
Story Diaph # Combine
HIGHROOF 1 None
2 None
LOWROOF 1 None

None 1-LOWROOF
Combined/Merged Values:
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Story Diaph#  Weight Mass MMI Xm Ym EccX  EccY
kips k-s2/ft  ft-k-s2 ft ft ft ft
HIGHROOF 1 557.8 17.32 76620 57.57 124.85 19.73 31.77
128.1 3.98 3247 147.12 39.32 6.00 11.92
LOWROOF 1 646.3 20.07 121798 143.82 83.75 29.21 31.77

Distributed Mass Values for Pseudo-Flexible or Meshed Diaphragms:

Story Diaph # Total Weight Total Mass
kips k-s2/ft
HIGHROOF 1 549.12 17.053
HIGHROOF 2 125.12 3.886
LOWROOF 1 639.02 19.845
WIND EXPOSURE DATA:
Calculated Values:
Story Diaph # Building Extents (ft) Expose Parapet
MinX MaxX MinY MaxyY ft
HIGHROOF 1 -0.50 131.00 -0.50  211.33 Full 4.00
127.00 167.00 -0.50 79.00 Full 4.00
LOWROOF 1 42.54  237.25 -0.50  211.33 Full 0.00
STORY GRAVITY LOADS DATA:
Includes Weight of:
Columns
Walls

Live Load Reduction (Calculated)

Reducible : 0.00 %
Storage : 0.00 %
Calculated Values:
Story Diaph # Dead Xe Ye Live Xec Yc
kips ft ft Kips ft ft
HIGHROOF 1 392.06 52.84 125.38 19.66 43.04 39.47
2 67.43 147.16 39.13 3.75 149.85 42.59
LOWROOF 1 452.70 141.67 80.45 35.34 149.46 148.95
None 8.83 55.68 120.43 0.00 0.00 0.00
Story Diaph # Snow Xe Yc Combine
kips ft ft
HIGHROOF 1 467.32 54.65 127.75 None
2 81.44 147.00 39.25 None
LOWROOF 1 624.05 138.75 82.30 None
None 0.00 0.00 0.00 1-LOWR
OOF

User Specified Values:
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Story Diaph # Dead Xe Yc Live Xc Yc
kips ft ft Kips ft ft
HIGHROOF 1 392.06 52.84 125.38 19.66 43.04 39.47
67.43 147.16 39.13 3.75 149.85 42.59
LOWROOF 1 461.53 140.03 81.21 35.34 149.46 148.95
Story Diaph # Snow Xe Ye
kips ft ft
HIGHROOF 1 467.3 54.65 127.75

81.4 147.00 39.25
LOWROOF 1 624.1 138.75 82.30
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Code Check Summary

RAM Frame 23.00.00.92
DataBase: 231115 PSE RSS Corebrace Review

Z|Bentley  Building Code: IBC

Page 65 of 307
12/06/23

12/06/23 20:53:20
Steel Code: AISC360-16 LRFD

CRITERIA:
Rigid End Zones: Ignore Effects
Member Force Output: At Face of Joint
P-Delta: No
Ground Level: Base
Mesh Criteria :

Max. Distance Between Nodes on Mesh Line (ft) : 4.00
Merge Node Tolerance (in) : 0.0100

Geometry Tolerance (in) : 0.0050
Walls Out-of-plane Stiffness Not Included in Analysis.
Sign considered for Dynamic Load Case Results.
Rigid Links Included at Fixed Beam-to-Wall Locations
Eigenvalue Analysis : Eigen Vectors (Subspace Iteration)

LOAD COMBINATION CRITERIA:

Snow Factor 2

Live Load factor f1 (0.5 or 1.0)

Sds (for Ev)
RhoX
RhoY

LOAD CASE DEFINITIONS:
D DeadLoad
Lp PosLiveLoad
Sp PosSnowLoad
Sn NegSnowLoad
El SEIS ELF
E2 SEIS_ELF
E3 SEIS_ELF
E4 SEIS ELF
ES SEIS ELF
E6 SEIS_ELF
E7 SEIS_ELF
E8 SEIS_ELF
E9 SEIS_ELF
E10 SEIS_ELF
Ell SEIS_ELF
E12 SEIS_ELF
E13 SEIS_ELF
E14 SEIS_ELF
E15 SEIS_ELF
E16 SEIS_ELF
E17 SEIS_ELF
E18 SEIS_ELF
E19 SEIS_ELF
E20 SEIS_ELF

Use Reduced Factor (f2 = 0.2) on Snow in Combination with
Seismic

0.500

1.022

1.300

1.300

RAMUSER
RAMUSER
RAMUSER
RAMUSER

EQ ASCE716 X +E F
EQ ASCE716 X -E F
EQ ASCE716 Y +E F
EQ ASCE716 Y -E F
EQ ASCE716 X +E_03Y +E_F
EQ ASCE716 X +E -03Y +E F
EQ ASCE716 -X +E 0.3Y +E F
EQ ASCE716 -X +E -0.3Y +E F
EQ _ASCE716 03X _+E_ Y +E_F
EQ ASCE716 03X _+E_-Y +E F
EQ ASCE716 -03X +E Y +E F
EQ ASCE716 -0.3X_+E_-Y _+E_F
EQ ASCE716 X +E 03Y -E F
EQ ASCE716 X +E -03Y -E F
EQ ASCE716 -X +E 03Y -E F
EQ ASCE716 -X +E -03Y -E F
Y

EQ ASCE716 03X +E Y -E F

EQ ASCE716 03X _+E_-Y -E F
EQ ASCE716 -03X +E Y -E F
EQ ASCE716 -0.3X_+E -Y -E F
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E21 SEIS_ELF EQ ASCE716 X _-E 03Y +E F
E22 SEIS_ELF EQ _ASCE716 X _-E_-03Y_+E_F
E23 SEIS_ELF EQ ASCE716 -X_-E 03Y +E F
E24 SEIS ELF EQ ASCE716 -X_-E_-03Y _+E_F
E25 SEIS ELF EQ ASCE716 03X -E Y +E F
E26 SEIS_ELF EQ ASCE716 03X -E -Y +E F
E27 SEIS_ELF EQ ASCE716 -03X -E Y +E F
E28 SEIS ELF EQ ASCE716 -0.3X -E -Y +E F
E29 SEIS ELF EQ ASCE716 X -E 0.3Y -E F
E30 SEIS ELF EQ ASCE716 X -E -03Y -E F
E31 SEIS_ELF EQ ASCE716 -X_-E 03Y -E F
E32 SEIS_ELF EQ ASCE716 -X_-E -03Y -E F
E33 SEIS ELF EQ ASCE716 03X -E Y -E F
E34 SEIS ELF EQ ASCE716 03X -E -Y -E F
E35 SEIS_ELF EQ ASCE716 -03X -E Y -E F
E36 SEIS_ELF EQ ASCE716 -03X -E -Y -E F
E37 EQ DRIFT EQ ASCE716 X +E Drft
E38 EQ DRIFT EQ ASCE716 X _-E Drft
E39 EQ DRIFT EQ ASCE716_Y +E_Drft
E40 EQ DRIFT EQ ASCE716 Y -E Drft

LOAD COMBINATIONS:  IBC 2018/ ASCE 7-16 LRFD
1 *  1.400 D
2 * 1.200 D + 1.600 Lp + 0.500 Sp
3 * 1200 D + 1.600 Lp
4 * 1.200 D +0.500 Lp + 1.600 Sp
5 * 1200 D + 1.600 Sp
6 * 1200 D + 1.600 Sn
7 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E1
8 * 1404 D+ 0.500 Lp + 0.200 Sp + 1.300 E2
9 * 1404 D+ 0.500 Lp + 0.200 Sp + 1.300 E3
10 * 1.404D+0.500 Lp +0.200 Sp + 1.300 E4
11 * 1404 D+ 0.500 Lp + 0.200 Sp + 1.300 E5
12 * 1.404D+0.500 Lp + 0.200 Sp + 1.300 E6
13 * 1404 D+ 0.500 Lp + 0.200 Sp + 1.300 E7
14 * 1.404D+0.500 Lp +0.200 Sp + 1.300 E8
15 * 1.404D +0.500 Lp +0.200 Sp + 1.300 E9
16  * 1.404D+0.500 Lp +0.200 Sp + 1.300 E10
17 * 1.404D+0.500 Lp + 0.200 Sp + 1.300 E11
18  * 1.404D+0.500 Lp +0.200 Sp + 1.300 E12
19  * 1.404D+0.500 Lp +0.200 Sp + 1.300 E13
20 * 1.404D+0.500 Lp+0.200 Sp + 1.300 E14
21 * 1404 D+ 0.500 Lp + 0.200 Sp + 1.300 E15
22 * 1.404D+0.500 Lp +0.200 Sp + 1.300 E16
23 * 1404 D+ 0.500 Lp + 0.200 Sp + 1.300 E17
24 * 1.404D+0.500 Lp + 0.200 Sp + 1.300 E18
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25 * 1.404D+0.500 Lp +0.200 Sp + 1.300 E19
26 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E20
27 * 1.404D+0.500 Lp +0.200 Sp + 1.300 E21
28 * 1.404 D +0.500 Lp + 0.200 Sp + 1.300 E22
29 * 1.404D+0.500 Lp + 0.200 Sp + 1.300 E23
30 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E24
31 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E25
32 * 1.404 D +0.500 Lp + 0.200 Sp + 1.300 E26
33 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E27
34 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E28
35 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E29
36 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E30
37 * 1.404 D +0.500 Lp +0.200 Sp + 1.300 E31
38 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E32
39 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E33
40 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E34
41 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E35
42 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E36
43 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E37
44 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E38
45 * 1.404 D+ 0.500 Lp +0.200 Sp + 1.300 E39
46 * 1.404 D+ 0.500 Lp + 0.200 Sp + 1.300 E40
47 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E1
48 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E2
49 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E3
50 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E4
51 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E5
52 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E6
53 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E7
54 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E8
55 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E9
56 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E10
57 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E11
58 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E12
59 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E13
60 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E14
61 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E15
62 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E16
63 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E17
64 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E18
65 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E19
66 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E20
67 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E21
68 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E22
69 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E23
70 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E24



Page 68 of 307

Code Check Summary 12/06/23
RAM Frame 23.00.00.92 Page 4/21

' DataBase: 231115 PSE RSS Corebrace Review 12/06/23 20:53:20
Z|Bentley  Building Code: IBC Steel Code: AISC360-16 LRFD

71 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E25

72 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E26

73 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E27

74 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E28

75 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E29

76 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E30

77 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E31

78 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E32

79 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E33

80 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E34

81 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E35

82 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E36

83 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E37

84 * 1.404 D+ 0.500 Lp +0.200 Sp - 1.300 E38

85 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E39

86 * 1.404 D+ 0.500 Lp + 0.200 Sp - 1.300 E40

87 * 1.404 D+ 0.500 Lp + 1.300 E1

88 * 1.404 D+ 0.500 Lp + 1.300 E2

89 * 1.404 D+ 0.500 Lp + 1.300 E3

90 * 1404 D+ 0.500 Lp + 1.300 E4

91 * 1.404 D+ 0.500 Lp + 1.300 E5

92 * 1.404 D+ 0.500 Lp + 1.300 E6

93 * 1404 D+ 0.500 Lp + 1.300 E7

94 * 1404 D+ 0.500 Lp + 1.300 E8

95 * 1.404 D+ 0.500 Lp + 1.300 E9

96 * 1.404 D+ 0.500 Lp + 1.300 E10

97 * 1404 D+ 0.500 Lp + 1.300 E11

98 * 1404 D+ 0.500 Lp + 1.300 E12

99 * 1404 D+ 0.500 Lp + 1.300 E13

100 * 1.404 D+ 0.500 Lp + 1.300 E14

101 * 1404 D+ 0.500 Lp + 1.300 E15

102 * 1404 D+ 0.500 Lp + 1.300 E16

103 * 1.404 D+ 0.500 Lp + 1.300 E17

104 * 1.404 D+ 0.500 Lp + 1.300 E18

105 * 1.404 D+ 0.500 Lp + 1.300 E19

106 * 1.404 D+ 0.500 Lp + 1.300 E20

107 * 1.404 D+ 0.500 Lp + 1.300 E21

108 * 1.404 D+ 0.500 Lp + 1.300 E22

109 * 1.404 D+ 0.500 Lp + 1.300 E23

110 * 1.404 D+ 0.500 Lp + 1.300 E24

111 * 1.404 D+ 0.500 Lp + 1.300 E25

112 * 1.404 D+ 0.500 Lp + 1.300 E26

113 * 1.404 D+ 0.500 Lp + 1.300 E27

114 * 1.404 D+ 0.500 Lp + 1.300 E28

115 * 1.404 D+ 0.500 Lp + 1.300 E29

k

116 1.404 D +0.500 Lp + 1.300 E30
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117 * 1.404 D+ 0.500 Lp + 1.300 E31
118 * 1.404 D+ 0.500 Lp + 1.300 E32
119 * 1.404 D+ 0.500 Lp + 1.300 E33
120 * 1.404 D+ 0.500 Lp + 1.300 E34
121 * 1.404 D+ 0.500 Lp + 1.300 E35
122 * 1.404 D+ 0.500 Lp + 1.300 E36
123 * 1.404 D+ 0.500 Lp + 1.300 E37
124 * 1.404 D+ 0.500 Lp + 1.300 E38
125 * 1.404 D+ 0.500 Lp + 1.300 E39
126 * 1.404 D+ 0.500 Lp + 1.300 E40
127 * 1404 D+ 0.500 Lp - 1.300 E1
128 * 1404 D+ 0.500 Lp - 1.300 E2
129 * 1404 D+ 0.500 Lp - 1.300 E3
130 * 1404 D+ 0.500 Lp - 1.300 E4
131 * 1404 D+ 0.500 Lp - 1.300 E5
132 * 1404 D+ 0.500 Lp - 1.300 E6
133 * 1.404 D+ 0.500 Lp - 1.300 E7
134 * 1.404 D+ 0.500 Lp - 1.300 ES8
135 * 1.404 D+ 0.500 Lp - 1.300 E9
136 * 1404 D+ 0.500 Lp - 1.300 E10
137 * 1404 D+ 0.500 Lp-1.300 E11
138 * 1404 D+ 0.500 Lp - 1.300 E12
139 * 1404 D+ 0.500 Lp - 1.300 E13
140 * 1404 D+ 0.500 Lp - 1.300 E14
141 * 1404 D+ 0.500 Lp - 1.300 E15
142 * 1404 D+ 0.500 Lp - 1.300 E16
143 * 1404 D+ 0.500 Lp - 1.300 E17
144 * 1404 D+ 0.500 Lp - 1.300 E18
145 * 1404 D+ 0.500 Lp - 1.300 E19
146 * 1.404 D+ 0.500 Lp - 1.300 E20
147 * 1.404 D+ 0.500 Lp - 1.300 E21
148 * 1.404 D+ 0.500 Lp - 1.300 E22
149 * 1404 D+ 0.500 Lp - 1.300 E23
150 * 1404 D+ 0.500 Lp - 1.300 E24
151 * 1.404 D+ 0.500 Lp - 1.300 E25
152 * 1.404 D+ 0.500 Lp - 1.300 E26
153 * 1.404 D+ 0.500 Lp - 1.300 E27
154 * 1404 D+ 0.500 Lp - 1.300 E28
155 * 1404 D+ 0.500 Lp - 1.300 E29
156 * 1.404 D+ 0.500 Lp - 1.300 E30
157 * 1404 D+ 0.500 Lp - 1.300 E31
158 * 1404 D+ 0.500 Lp - 1.300 E32
159 * 1.404 D+ 0.500 Lp - 1.300 E33
160 * 1.404 D+ 0.500 Lp - 1.300 E34
161 * 1404 D+ 0.500 Lp - 1.300 E35
162 * 1.404 D+ 0.500 Lp - 1.300 E36
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163 * 1.404 D+ 0.500 Lp - 1.300 E37
164 * 1404 D+ 0.500 Lp - 1.300 E38
165 * 1.404 D+ 0.500 Lp - 1.300 E39
166 * 1.404 D+ 0.500 Lp - 1.300 E40
167 * 1.404 D+ 0.200 Sp + 1.300 El
168 * 1.404 D+ 0.200 Sp + 1.300 E2
169 * 1.404 D+ 0.200 Sp + 1.300 E3
170 * 1404 D+ 0.200 Sp + 1.300 E4
171 * 1.404 D+ 0.200 Sp + 1.300 ES
172 * 1.404 D+ 0.200 Sp + 1.300 E6
173 * 1.404 D+ 0.200 Sp + 1.300 E7
174 * 1404 D+ 0.200 Sp + 1.300 ES8
175 * 1404 D+ 0.200 Sp + 1.300 E9
176 * 1.404 D+ 0.200 Sp + 1.300 E10
177 * 1404 D+ 0.200 Sp + 1.300 E11
178 * 1.404 D+ 0.200 Sp + 1.300 E12
179 * 1404 D+ 0.200 Sp + 1.300 E13
180 * 1404 D+ 0.200 Sp+ 1.300 E14
181 * 1404 D+ 0.200 Sp + 1.300 E15
182 * 1404 D+ 0.200 Sp + 1.300 E16
183 * 1.404 D+ 0.200 Sp + 1.300 E17
184 * 1404 D+ 0.200 Sp + 1.300 E18
185 * 1404 D+ 0.200 Sp + 1.300 E19
186 * 1.404 D+ 0.200 Sp + 1.300 E20
187 * 1.404 D+ 0.200 Sp + 1.300 E21
188 * 1.404 D+ 0.200 Sp + 1.300 E22
189 * 1.404 D+ 0.200 Sp + 1.300 E23
190 * 1404 D+ 0.200 Sp + 1.300 E24
191 * 1.404 D+ 0.200 Sp + 1.300 E25
192 * 1.404 D+ 0.200 Sp + 1.300 E26
193 * 1.404 D+ 0.200 Sp + 1.300 E27
194 * 1.404 D+ 0.200 Sp + 1.300 E28
195 * 1.404 D+ 0.200 Sp + 1.300 E29
196 * 1.404 D+ 0.200 Sp + 1.300 E30
197 * 1.404 D+ 0.200 Sp + 1.300 E31
198 * 1.404 D+ 0.200 Sp + 1.300 E32
199 * 1.404 D+ 0.200 Sp + 1.300 E33
200 * 1.404 D+ 0.200 Sp + 1.300 E34
201 * 1.404 D+ 0.200 Sp + 1.300 E35
202 * 1.404 D+ 0.200 Sp + 1.300 E36
203 * 1.404 D+ 0.200 Sp + 1.300 E37
204 * 1.404 D+ 0.200 Sp + 1.300 E38
205 * 1.404 D+ 0.200 Sp + 1.300 E39
206 * 1.404 D+ 0.200 Sp + 1.300 E40
207 * 1.404 D+ 0.200 Sp - 1.300 E1
208 * 1.404 D+ 0.200 Sp - 1.300 E2
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209 * 1.404 D+ 0.200 Sp - 1.300 E3
210 * 1.404 D+ 0.200 Sp - 1.300 E4
211 * 1.404 D+ 0.200 Sp - 1.300 E5
212 * 1.404 D+ 0.200 Sp - 1.300 E6
213 * 1.404 D+ 0.200 Sp - 1.300 E7
214 * 1.404 D+ 0.200 Sp - 1.300 E8
215 * 1.404 D+ 0.200 Sp - 1.300 E9
216 * 1.404 D+ 0.200 Sp - 1.300 E10
217 * 1.404 D+ 0.200 Sp- 1.300 E11
218 * 1.404 D+ 0.200 Sp - 1.300 E12
219 * 1.404 D+ 0.200 Sp - 1.300 E13
220 * 1.404 D+ 0.200 Sp - 1.300 E14
221 * 1.404 D+ 0.200 Sp - 1.300 E15
222 * 1404 D+ 0.200 Sp - 1.300 E16
223 * 1.404 D+ 0.200 Sp - 1.300 E17
224 * 1.404 D+ 0.200 Sp - 1.300 E18
225 * 1.404 D+ 0.200 Sp - 1.300 E19
226 * 1.404 D+ 0.200 Sp - 1.300 E20
227 * 1.404 D+ 0.200 Sp - 1.300 E21
228 * 1.404 D+ 0.200 Sp - 1.300 E22
229 * 1.404 D+ 0.200 Sp - 1.300 E23
230 * 1.404 D+ 0.200 Sp - 1.300 E24
231 * 1.404 D+ 0.200 Sp - 1.300 E25
232 * 1.404 D+ 0.200 Sp - 1.300 E26
233 * 1.404 D+ 0.200 Sp - 1.300 E27
234 * 1.404 D+ 0.200 Sp - 1.300 E28
235 * 1.404 D+ 0.200 Sp - 1.300 E29
236 * 1.404 D+ 0.200 Sp - 1.300 E30
237 * 1.404 D+ 0.200 Sp - 1.300 E31
238 * 1.404 D+ 0.200 Sp - 1.300 E32
239 * 1.404 D+ 0.200 Sp - 1.300 E33
240 * 1.404 D+ 0.200 Sp - 1.300 E34
241 * 1.404 D+ 0.200 Sp - 1.300 E35
242 * 1.404 D+ 0.200 Sp - 1.300 E36
243 * 1.404 D+ 0.200 Sp - 1.300 E37
244 * 1.404 D+ 0.200 Sp - 1.300 E38
245 * 1.404 D+ 0.200 Sp - 1.300 E39
246 * 1.404 D+ 0.200 Sp - 1.300 E40
247 * 1404 D +0.200 Sn + 1.300 E1
248 * 1.404 D +0.200 Sn + 1.300 E2
249 * 1.404 D +0.200 Sn + 1.300 E3
250 * 1.404 D +0.200 Sn + 1.300 E4
251 * 1.404 D +0.200 Sn + 1.300 ES
252 * 1.404 D +0.200 Sn + 1.300 E6
253 * 1.404 D +0.200 Sn + 1.300 E7
k

254 1.404 D +0.200 Sn + 1.300 E8



Page 72 of 307

Code Check Summary 12/06/23
RAM Frame 23.00.00.92 Page 8/21

' DataBase: 231115 PSE RSS Corebrace Review 12/06/23 20:53:20

E}Benﬂey‘ Building Code: IBC Steel Code: AISC360-16 LRFD
255 * 1.404 D +0.200 Sn + 1.300 E9
256 * 1.404D+0.200 Sn + 1.300 E10
257 * 1.404D+0.200 Sn + 1.300 E11
258 * 1404 D +0.200 Sn +1.300 E12
259 * 1.404 D +0.200 Sn + 1.300 E13
260 * 1404 D +0.200 Sn+1.300 E14
261 * 1.404 D +0.200 Sn + 1.300 E15
262 * 1404 D +0.200 Sn +1.300 E16
263 * 1.404D+0.200 Sn +1.300 E17
264 * 1.404D+0.200 Sn +1.300 E18
265 * 1404 D +0.200 Sn + 1.300 E19
266 * 1.404 D+ 0.200 Sn + 1.300 E20
267 * 1.404 D +0.200 Sn + 1.300 E21
268 * 1.404 D +0.200 Sn + 1.300 E22
269 * 1.404 D +0.200 Sn + 1.300 E23
270 * 1.404 D +0.200 Sn + 1.300 E24
271 * 1.404 D +0.200 Sn + 1.300 E25
272 * 1.404 D +0.200 Sn + 1.300 E26
273 * 1.404 D +0.200 Sn + 1.300 E27
274 * 1.404 D +0.200 Sn + 1.300 E28
275 * 1.404 D +0.200 Sn + 1.300 E29
276 * 1.404 D +0.200 Sn + 1.300 E30
277 * 1.404 D +0.200 Sn + 1.300 E31
278 * 1.404 D +0.200 Sn + 1.300 E32
279 * 1.404 D +0.200 Sn + 1.300 E33
280 * 1.404 D +0.200 Sn + 1.300 E34
281 * 1.404 D+ 0.200 Sn + 1.300 E35
282 * 1.404 D +0.200 Sn + 1.300 E36
283 * 1.404 D +0.200 Sn + 1.300 E37
284 * 1.404 D +0.200 Sn + 1.300 E38
285 * 1.404 D +0.200 Sn + 1.300 E39
286 * 1.404 D+ 0.200 Sn + 1.300 E40
287 * 1.404 D +0.200 Sn - 1.300 E1
288 * 1.404 D +0.200 Sn - 1.300 E2
289 * 1.404 D +0.200 Sn - 1.300 E3
290 * 1.404 D +0.200 Sn - 1.300 E4
291 * 1.404 D +0.200 Sn - 1.300 E5
292 * 1.404 D +0.200 Sn - 1.300 E6
293 * 1.404 D +0.200 Sn - 1.300 E7
294 * 1.404 D +0.200 Sn - 1.300 E8
295 * 1.404 D +0.200 Sn - 1.300 E9
296 * 1.404 D +0.200 Sn - 1.300 E10
297 * 1404 D +0.200 Sn - 1.300 E11
298 * 1.404 D +0.200 Sn - 1.300 E12
299 * 1404 D +0.200 Sn- 1.300 E13

k

300 1.404 D +0.200 Sn - 1.300 E14
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301 * 1.404 D+ 0.200 Sn - 1.300 E15
302 * 1.404 D+ 0.200 Sn - 1.300 E16
303 * 1.404 D+ 0.200 Sn - 1.300 E17
304 * 1.404 D+ 0.200 Sn - 1.300 E18
305 * 1.404 D+ 0.200 Sn - 1.300 E19
306 * 1.404 D+ 0.200 Sn - 1.300 E20
307 * 1.404 D+ 0.200 Sn - 1.300 E21
308 * 1.404 D+ 0.200 Sn - 1.300 E22
309 * 1.404 D+ 0.200 Sn - 1.300 E23
310 * 1.404 D+ 0.200 Sn - 1.300 E24
311 * 1.404 D+ 0.200 Sn - 1.300 E25
312 * 1.404 D+ 0.200 Sn - 1.300 E26
313 * 1.404 D+ 0.200 Sn - 1.300 E27
314 * 1.404 D+ 0.200 Sn - 1.300 E28
315 * 1.404 D+ 0.200 Sn - 1.300 E29
316 * 1.404 D+ 0.200 Sn - 1.300 E30
317 * 1.404 D+ 0.200 Sn - 1.300 E31
318 * 1.404 D+ 0.200 Sn - 1.300 E32
319 * 1.404 D+ 0.200 Sn - 1.300 E33
320 * 1.404 D+ 0.200 Sn - 1.300 E34
321 * 1.404 D+ 0.200 Sn - 1.300 E35
322 * 1.404 D+ 0.200 Sn - 1.300 E36
323 * 1.404 D+ 0.200 Sn - 1.300 E37
324 * 1.404 D+ 0.200 Sn - 1.300 E38
325 * 1.404 D+ 0.200 Sn - 1.300 E39
326 * 1.404 D+ 0.200 Sn - 1.300 E40
327 * 1.404 D+ 1.300 El
328 * 1.404 D+ 1.300 E2
329 * 1.404 D+ 1.300 E3
330 * 1.404 D+ 1.300 E4
331 * 1.404 D+ 1.300 E5
332 * 1.404 D+ 1.300 E6
333 * 1.404 D+ 1.300 E7
334 * 1.404 D+ 1.300 E8
335 * 1.404 D+ 1.300 E9
336 * 1.404 D+ 1.300 E10
337 * 1.404 D+ 1300 E11
338 * 1.404 D+ 1300 E12
339 * 1.404 D+ 1.300 E13
340 * 1.404 D+ 1.300 E14
341 * 1.404 D+ 1.300 E15
342 * 1404 D+ 1.300E16
343 * 1.404 D+ 1.300E17
344 * 1.404 D+ 1.300 E18
345 * 1.404 D+ 1.300 E19
*

346 1.404 D +1.300 E20
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347 * 1.404 D+ 1.300 E21
348 * 1.404 D+ 1.300 E22
349 * 1.404 D+ 1.300 E23
350 * 1.404 D+ 1.300 E24
351 * 1.404 D+ 1.300 E25
352 * 1.404 D+ 1.300 E26
353 * 1.404 D+ 1.300 E27
354 * 1.404 D+ 1.300 E28
355 * 1.404 D+ 1.300 E29
356 * 1.404 D+ 1.300 E30
357 * 1.404 D+ 1.300 E31
358 * 1.404 D+ 1.300 E32
359 * 1.404 D+ 1.300 E33
360 * 1.404 D+ 1.300 E34
361 * 1.404 D+ 1.300 E35
362 * 1.404 D+ 1.300 E36
363 * 1.404 D+ 1.300 E37
364 * 1.404 D+ 1.300 E38
365 * 1.404 D+ 1.300 E39
366 * 1.404 D + 1.300 E40
367 * 1.404D-1.300E1
368 * 1404 D-1.300 E2
369 * 1.404D-1.300E3
370 * 1.404D-1.300 E4
371 * 1404 D-1.300ES
372 * 1.404D-1.300E6
373 * 1.404D-1.300E7
374 * 1404 D-1.300 ES8
375 * 1404 D -1.300 E9
376 * 1404D-1.300E10
377 * 1404D-1300E11
378 * 1404D-1.300E12
379 * 1404D-1.300E13
380 * 1404D-1300E14
381 * 1404D-1.300E15
382 * 1404D-1.300E16
383 * 1404D-1.300E17
384 * 1404D-1.300E18
385 * 1404D-1.300E19
386 * 1404 D-1.300 E20
387 * 1404 D-1.300 E21
388 * 1404 D-1.300 E22
389 * 1404 D-1.300E23
390 * 1404 D-1.300 E24
391 * 1404 D-1.300 E25
*

392 1.404 D - 1.300 E26
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393 * 1404 D-1.300 E27
394 * 1404 D-1.300 E28
395 * 1404 D-1.300 E29
396 * 1404 D-1.300E30
397 * 1404 D-1.300E31
3908 * 1404 D-1.300 E32
399 * 1404 D -1.300 E33
400 * 1404 D-1.300 E34
401 * 1404 D-1.300E35
402 * 1404 D-1.300E36
403 * 1404 D-1.300 E37
404 * 1404 D-1.300 E38
405 * 1404 D-1.300E39
406 * 1.404 D -1.300 E40
407 * 0.696 D+ 1.300 El
408 * 0.696 D+ 1.300 E2
409 * 0.696 D+ 1.300 E3
410 * 0.696 D+ 1.300 E4
411 * 0.696 D+ 1.300 E5
412 * 0.696 D+ 1.300 E6
413 * 0.696 D+ 1.300 E7
414 * 0.696 D+ 1.300 E8
415 * 0.696 D+ 1.300 E9
416 * 0.696 D+ 1.300E10
417 *  0.696 D+ 1.300 E11
418 * 0.696 D+ 1.300 E12
419 * 0.696 D+ 1.300 E13
420 * 0.696D+1.300E14
421 * 0.696 D+ 1.300 E15
422 *  0.696 D+ 1.300 El6
423 *  0.696 D+ 1.300 E17
424 *  0.696 D+ 1.300 E18
425 *  0.696 D+ 1.300E19
426 * 0.696 D+ 1.300 E20
427 * 0.696 D+ 1.300 E21
428 * 0.696 D+ 1.300 E22
429 * 0.696 D+ 1.300 E23
430 * 0.696 D+ 1.300 E24
431 * 0.696 D+ 1.300 E25
432 * 0.696 D+ 1.300 E26
433 * 0.696 D+ 1.300 E27
434 * 0.696 D+ 1.300 E28
435 * 0.696 D+ 1.300 E29
436 * 0.696 D+ 1.300 E30
437 * 0.696 D+ 1.300 E31
k

438 0.696 D + 1.300 E32
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439 * 0.696 D+ 1.300 E33
440 * 0.696 D+ 1.300 E34
441 * 0.696 D +1.300 E35
442 * 0.696 D+ 1.300 E36
443 * 0.696 D+ 1.300 E37
444 * 0.696 D+ 1.300 E38
445 * 0.696 D+ 1.300 E39
446 * 0.696 D+ 1.300 E40
447 * 0.696 D-1.300E1
448 * 0.696D-1.300 E2
449 * 0.696D-1.300E3
450 * 0.696D -1.300 E4
451 * 0.696D-1.300ES
452 * 0.696D-1.300E6
453 * 0.696D -1.300 E7
454 * 0.696 D -1.300 ES8
455 * 0.696 D -1.300 E9
456 * 0.696 D-1.300E10
457 * 0.696D-1.300E11
458 * 0.696D-1.300E12
459 * 0.696D-1.300E13
460 * 0.696D-1.300E14
461 * 0.696D-1.300E15
462 * 0.696D-1.300E16
463 * 0.696 D-1.300E17
464 * 0.696D-1.300E18
465 * 0.696 D-1.300E19
466 * 0.696 D -1.300 E20
467 * 0.696 D -1.300 E21
468 * 0.696 D -1.300 E22
469 * 0.696 D -1.300 E23
470 * 0.696 D -1.300 E24
471 * 0.696 D -1.300 E25
472 * 0.696 D -1.300 E26
473 * 0.696 D -1.300 E27
474 * 0.696 D -1.300 E28
475 * 0.696 D -1.300 E29
476 * 0.696 D -1.300 E30
477 * 0.696 D -1.300 E31
478 * 0.696 D -1.300 E32
479 * 0.696D -1.300 E33
480 * 0.696 D -1.300 E34
481 * 0.696 D -1.300 E35
482 * 0.696 D -1.300 E36
483 * 0.696 D -1.300 E37
k

484 0.696 D - 1.300 E38
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E}Benﬂey‘* Building Code: IBC Steel Code: AISC360-16 LRFD
485 * 0.696 D -1.300 E39
486 * 0.696 D -1.300 E40

* = Load combination currently selected to use

Frame #0:

Level: LOWROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

44 48.62 0.00 0.00 0.00 0.00 4 0.49 Axial 46 HSS6X6X3/16

51 40.73 0.00 0.00 -0.00 -0.00 4 0.49 Axial 46 HSS5X5X1/4

52 37.85 0.00 0.00 -0.00 0.00 4 0.45 Axial 46 HSS5X5X1/4

Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

35 43.63 0.00 0.00 -0.00 -0.00 36 0.34 Axial 50 W14X48

36 0.00 114.86 0.00 -15.47 -0.00 4 0.46 HIl-1b 50 W18X35

37 0.00 189.41 0.00 22.96 -0.00 4 0.53 HI-1b 50 W21X44

38 0.00 103.72 0.00 -14.59 -0.00 4 0.51 HI-1b 50 W16X31

Frame #2:

Level: HIGHROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

15 66.20 0.00 0.00 -0.00 0.00 40 042 Hl-1a 46 HSS6X6X5/8

16 35.18 0.00 0.00 0.00 0.00 4 0.22 Axial 46 HSS6X6X5/8

Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

15 0.00 88.83 -0.00 -14.69 0.00 4 0.42 50 W12X40
HI1-3a(H1-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

28 -64.06 0.00 0.00 0.00 0.00 40 0.75 Axial 38 CoreBRB_2.50

Level: LOWROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

2 35.99 0.00 0.00 0.00 0.00 4 0.23 Axial 46 HSS6X6X5/8

7 67.15 0.00 0.00 -0.00 0.00 40 043 Hl-1a 46 HSS6X6X5/8

Frame #3:



Page 78 of 307

Code Check Summary 12/06/23

RAM Frame 23.00.00.92 Page 14/21
\ DataBase: 231115 PSE RSS Corebrace Review 12/06/23 20:53:20
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Level: HIGHROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
27 20.88 -0.03 -5.17 0.03 -0.80 36 0.09 HI-1b 46 HSS6X6X5/8
28 16.30 0.21 -6.94 0.03 -1.07 27 0.11 HI-1b 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
9 0.00 71.22 -0.00 -16.82 0.00 4 0.18 50 W16X57

H1-3a(HI-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
29 -49.01 0.00 0.00 0.00 0.00 40  0.72 Axial 38 CoreBRB_2.00

Level: LOWROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

16 74.43 0.00 -0.00 -0.01 0.31 4 028 Hl-1a 46 HSS6X6X5/8
53 87.81 0.53 -2.47 -0.01 041 23 0.36 Hl-1a 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

7 0.00 23.50 0.00 -4.53 0.00 4 0.11 50 W12X40

H1-3a(HI-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

36 88.71 0.00 0.00 0.00 0.00 40 0.86 Axial 38 CoreBRB_3.00
Frame #4:

Level: HIGHROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

2 3.86 -0.07 -4.55 -0.01 -0.70 32 0.06 H1-1b 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

19 38.29 6.46 -2.29 -3.03 0.00 31 0.11 HI1-1b 50 W12X40
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

40 -43.70 0.00 0.00 0.00 0.00 31 0.64 Axial 38 CoreBRB_2.00
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Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
23 78.81 -0.33 -2.63 0.00 026 34 0.33 Hl-la 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
43 6.42 44 .88 14.24 28.52 0.00 12 0.08 HI1-1b 50 W24X131
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
46 53.71 0.00 0.00 0.00 0.00 31 0.79 Axial 38 CoreBRB_2.00
Frame #5:
Level: HIGHROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
34 49.36 0.00 0.00 0.04 0.78 4 0.11 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
39 0.00  240.83 0.00 -19.45 0.00 4 0.29 HI-1b 50 W21X93
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
31 -9.92 0.00 0.00 0.00 0.00 32 0.15 Axial 38 CoreBRB_2.00
32 -9.48 0.00 0.00 0.00 0.00 33 0.14 Axial 38 CoreBRB_2.00
Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
43 97.42 -0.00 0.00 -0.01 -0.30 4 036 Hl-la 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
52 0.00 84.04 -0.00 8.57 0.00 4 0.29 50 W14X48

H1-3a(H1-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

38 30.34 0.00 0.00 0.00 0.00 40 0.44 Axial 38 CoreBRB_2.00
39 30.46 0.00 0.00 0.00 0.00 41 0.45 Axial 38 CoreBRB_2.00

Frame #6:
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Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
57 44 .41 0.00 0.00 -0.00 0.00 4 0.17 Axial 46 HSS6X6X5/8
58 45.01 0.00 0.00 -0.00 0.00 177 0.17 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
192 0.00 -24.92 0.00 -24.93 0.00 4 0.18 Shear 50 W14X48
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
40 37.42 0.00 0.00 0.00 0.00 16 0.55 Axial 38 CoreBRB_2.00
Frame #7:
Level: HIGHROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
32 31.75 0.00 0.00 0.19 -0.19 4 0.07 Axial 46 HSS6X6X5/8
33 33.15 0.00 0.00 -0.08 0.33 4 0.07 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
34 0.00 114.41 0.00 -19.53 0.00 4 0.29 HI-1b 50 W16X57
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
33 -9.24 0.00 0.00 0.00 0.00 42 0.14 Axial 38 CoreBRB_2.00
34 -9.57 0.00 0.00 0.00 0.00 39 0.14 Axial 38 CoreBRB_2.00
Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
39 79.27 0.00 0.00 -0.07 0.07 4 030 Hl-1a 46 HSS6X6X5/8
40 83.56 0.00 0.00 0.03 -0.13 4 031 Hl-1a 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
55 0.00 163.46 0.00 27.18 0.00 4 0.45 HI-1b 50 W16X57
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
41 35.34 0.00 0.00 0.00 0.00 34 0.52 Axial 38 CoreBRB_2.00

42 35.13 0.00 0.00 0.00 0.00 31 0.51 Axial 38 CoreBRB_2.00
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Z4/Bentley

Building Code: IBC Steel Code: AISC360-16 LRFD
Frame #8:
Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
33 49.76 0.00 0.00 0.00 -0.00 4 0.19 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
31 0.00 101.85 -0.00 -25.66 0.00 4 0.26 50 W16X57

H1-3a(H1-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
43 -29.21 0.00 0.00 0.00 0.00 16 0.43 Axial 38 CoreBRB_2.00
Frame #21:
Level: HIGHROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
1 22.45 0.00 0.00 0.01 -0.08 31 0.05 Axial 46 HSS6X6X5/8
39 43.46 -0.20 -0.86 -0.02 -0.13 22 0.29 Hl-1a 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
122 0.00 93.20 0.00 21.03 0.00 4 0.24 HI-1b 50 W16X57
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
39 -70.58 0.00 0.00 0.00 0.00 22 0.83 Axial 38 CoreBRB_2.50
Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
3 44 .41 -0.20 -0.86 0.01 0.05 22 0.30 HI-1a 46 HSS6X6X5/8
4 114.68 0.40 0.22 0.01 0.03 19 0.44 Hl-1a 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
18 1.62 0.00 2.85 0.00 -0.82 11 0.05 Hl1-1b 50 W12X40
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
45 111.16 0.00 0.00 0.00 0.00 22 0.93 Axial 38 CoreBRB_3.50

Frame #22:
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Steel Code: AISC360-16 LRFD

Z4/Bentley

Level: LOWROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

30 13.44 0.00 0.00 -0.00 0.00 4 0.05 Axial 46 HSS6X6X5/8

31 24.50 0.00 0.00 0.00 -0.00 4 0.09 Axial 46 HSS6X6X5/8

Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

26 0.00 37.56 0.00 -4.41 0.00 4 0.18 50 W12X40
H1-3a(H1-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

33 22.74 0.00 0.00 0.00 0.00 13 0.33 Axial 38 CoreBRB_2.00

34 22.74 0.00 0.00 0.00 0.00 12 0.33 Axial 38 CoreBRB_2.00

Frame #23:

Level: HIGHROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

5 19.17 -0.51 -18.65 0.08 2.88 12 0.26 H1-1b 46 HSS6X6X5/8

6 21.32 0.17 12.68 0.03 1.95 17 0.18 Hl1-1b 46 HSS6X6X5/8

Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

27 0.00 162.09 0.00 -18.71 0.00 4 0.42 HI-1b 50 W16X57

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

25 -32.55 0.00 0.00 0.00 0.00 30 0.48 Axial 38 CoreBRB_2.00

26 -29.58 0.00 0.00 0.00 0.00 27 0.43 Axial 38 CoreBRB_2.00

Level: LOWROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

46 46.42 -0.51 -18.61 -0.03 -1.09 12 0.33 Hl-1b 46 HSS6X6X5/8

47 101.96 0.00 0.00 -0.01 -0.75 4 038 Hl-la 46 HSS6X6X5/8

Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

48 0.00 198.25 0.00 -21.87 -0.00 4 0.42 HI-1b 50 W18X65

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size

# kip kip-ft kip-ft kip kip ksi

31 44.48 0.00 0.00 0.00 0.00 30 0.65 Axial 38 CoreBRB_2.00
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Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
32 45.90 0.00 0.00 0.00 0.00 27 0.67 Axial 38 CoreBRB_2.00
Frame #24:
Level: HIGHROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
35 28.36 0.00 0.00 -0.19 -0.07 4 0.06 Axial 46 HSS6X6X5/8
36 12.08 0.43 3.86 0.06 0.60 16 0.07 H1-1b 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
32 0.00 84.54 0.00 -8.60 0.00 4 0.21 50 W16X57

HI1-3a(H1-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
23 -9.34 0.00 0.00 0.00 0.00 13 0.14 Axial 38 CoreBRB_2.00
24 -9.39 0.00 0.00 0.00 0.00 12 0.14 Axial 38 CoreBRB_2.00

Level: LOWROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

41 95.76 -0.02 0.00 0.02 -0.23 4 036 Hl-la 46 HSS6X6X5/8
42 48.07 0.00 0.00 0.07 0.03 4 0.18 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

53 0.00 -7.05 -0.00 47.60 0.00 4 0.22 Shear 50 W16X57
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

29 32.58 0.00 0.00 0.00 0.00 30 0.48 Axial 38 CoreBRB_2.00
30 32.61 0.00 0.00 0.00 0.00 27 0.48 Axial 38 CoreBRB_2.00
Frame #25:

Level: HIGHROOF

Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

26 8.13 1.94 2.60 0.30 040 29 0.07 HI1-1b 46 HSS6X6X5/8
40 26.93 0.00 0.00 0.34 -0.01 4 0.17 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi

7 15.96 9.92 -1.09 -3.65 0.00 37 0.05 HI1-1b 50 WI16X57
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Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
37 -26.51 0.00 0.00 0.00 0.00 37 0.39 Axial 38 CoreBRB_2.00
Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
15 38.46 0.00 0.00 -0.11 -0.15 4 0.14 Axial 46 HSS6X6X5/8
60 27.74 0.00 0.00 -0.13 0.00 4 0.18 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
9 0.45 0.00 -0.20 0.00 -0.15 30 0.00 H1-1b 50 W12X40
Frame #26:
Level: HIGHROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
30 10.87 5.67 0.00 0.87 0.00 37 0.05 HI1-1b 46 HSS8X8X5/8
31 7.59 0.38 3.25 0.06 0.50 34 0.05 HI1-1b 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
36 0.00 10.39 -0.00 3.04 0.00 4 0.05 HI-1b 50 W12X40
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
41 -15.81 0.00 0.00 0.00 0.00 30 0.23 Axial 38 CoreBRB_2.00
Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
38 93.36 -1.61 -0.83 -0.02 -0.19 36 0.38 Hl-1a 46 HSS6X6X5/8
45 12.20 5.67 0.01 -0.33 -0.00 37 0.05 HI-1b 46 HSS8X8X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
34 42.43 0.00 0.00 0.00 0.82 36 0.13 Axial 50 W12X40
Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
47 84.97 0.00 0.00 0.00 0.00 37 0.83 Axial 38 CoreBRB_3.00

Frame #27:
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Level: LOWROOF
Col. Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
34 27.67 0.00 0.00 0.00 0.00 16 0.10 Axial 46 HSS6X6X5/8
37 24.56 0.00 0.00 -0.00 0.00 37 0.09 Axial 46 HSS6X6X5/8
Beam Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
32 0.00 17.35 -0.00 -3.79 0.00 4 0.08 50 W12X40

H1-3a(HI-1b)

Brace Pu Mux Muy Vux Vuy LC Interact. Fy Size
# kip kip-ft kip-ft kip kip ksi
28 -29.19 0.00 0.00 0.00 0.00 37 0.43 Axial 38 CoreBRB_2.00
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Frame #2:
Story: HIGHROOF Column: 15 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 16 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 15 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 28 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.50  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 2 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 7 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK
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Frame #3:
Story: HIGHROOF Column: 27 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 28 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 9 Type: Buckling Restrained Braced Frame
Size:W16X57  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 29 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 16 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 53 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 7 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00
F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
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F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 36 Type: Buckling Restrained Braced Frame
Size:CoreBRB 3.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #4:
Story: HIGHROOF Column: 2 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Beam: 19 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 40 Type: Buckling Restrained Braced Frame
Size:CoreBRB_2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 23 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 43 Type: Buckling Restrained Braced Frame
Size:W24X131  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 46 Type: Buckling Restrained Braced Frame
Size:CoreBRB_2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #5:
Story: HIGHROOF Column: 34 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 39 Type: Buckling Restrained Braced Frame
Size:W21X93  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 31 Type: Buckling Restrained Braced Frame
Size:CoreBRB_2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: HIGHROOF Brace: 32 Type: Buckling Restrained Braced Frame
Size:CoreBRB_2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 43 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 52 Type: Buckling Restrained Braced Frame - Chevron
Size:W14X48  Fy (ksi): 50.00

F4.4a V- and Inverted V- Braced Frames --- Additional Check Required

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 38 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB_2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00
F4.2a Adjusted Brace Strength
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F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK
F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Brace: 39 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #6:
Story: LOWROOF Column: 57 Type: Buckling Restrained Braced Frame

Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 58 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam:192 Type: Buckling Restrained Braced Frame
Size:W14X48  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 40 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #7:
Story: HIGHROOF Column: 32 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 33 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 34 Type: Buckling Restrained Braced Frame
Size:W16X57  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 33 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story:HIGHROOF Brace: 34 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 39 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 40 Type: Buckling Restrained Braced Frame
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Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 55 Type: Buckling Restrained Braced Frame - Chevron
Size:W16X57  Fy (ksi): 50.00

F4.4a V- and Inverted V- Braced Frames --- Additional Check Required

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 41 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Brace: 42 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #8:
Story: LOWROOF Column: 33 Type: Buckling Restrained Braced Frame

Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 31 Type: Buckling Restrained Braced Frame
Size:W16X57  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 43 Type: Buckling Restrained Braced Frame
Size:CoreBRB_2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #21:
Story: HIGHROOF Column: 1 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 39 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam:122 Type: Buckling Restrained Braced Frame
Size:W16X57  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 39 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.50  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 3 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 4 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 18 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00
F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
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F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 45 Type: Buckling Restrained Braced Frame
Size:CoreBRB 3.50  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #22:
Story: LOWROOF Column: 30 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 31 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 26 Type: Buckling Restrained Braced Frame - Chevron
Size:W12X40  Fy (ksi): 50.00

F4.4a V- and Inverted V- Braced Frames --- Additional Check Required

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 33 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOQOF Brace: 34 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #23:
Story: HIGHROOF Column: 5§ Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 6 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 27 Type: Buckling Restrained Braced Frame
Size:W16X57  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 25 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story:HIGHROOF Brace: 26 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 46 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 47 Type: Buckling Restrained Braced Frame
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Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 48 Type: Buckling Restrained Braced Frame - Chevron
Size:W18X65  Fy (ksi): 50.00

F4.4a V- and Inverted V- Braced Frames --- Additional Check Required

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 31 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Brace: 32 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates



Page 101 of 307

Seismic Provisions Member Code Check Summary 12106/23
RAM Structural System 23.00.00.92 Page 17/23
| DataBase: 231115 PSE RSS Corebrace Review 12/06/23 20:55:59
E]Bentley‘* Building Code: IBC Steel Code: AISC341-16 - LRFD

Frame #24:
Story: HIGHROOF Column: 35 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 36 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 32 Type: Buckling Restrained Braced Frame
Size:W16X57  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 23 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story:HIGHROOF Brace: 24 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 41 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 42 Type: Buckling Restrained Braced Frame
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Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 53 Type: Buckling Restrained Braced Frame - Chevron
Size:W16X57  Fy (ksi): 50.00

F4.4a V- and Inverted V- Braced Frames --- Additional Check Required

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 29 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Brace: 30 Type: Buckling Restrained Braced Frame - Chevron
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #25:
Story: HIGHROOF Column: 26 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 40 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 7 Type: Buckling Restrained Braced Frame
Size:W16X57  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 37 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 15 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 60 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 9 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00
F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
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F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK
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Frame #26:
Story: HIGHROOF Column: 30 Type: Buckling Restrained Braced Frame
Size:HSS8X8X5/8  Fy (ksi): 46.00
D1.4a Required Strength --- OK
D2.5b Column Splices - Required Strength
F4.6d Column Splices
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Column: 31 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: HIGHROOF Beam: 36 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story:HIGHROOF Brace: 41 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates

Story: LOWROOF Column: 38 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 45 Type: Buckling Restrained Braced Frame
Size:HSS8X8X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 34 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00
F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
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F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 47 Type: Buckling Restrained Braced Frame
Size:CoreBRB 3.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Frame #27:
Story: LOWROOF Column: 34 Type: Buckling Restrained Braced Frame

Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Column: 37 Type: Buckling Restrained Braced Frame
Size:HSS6X6X5/8  Fy (ksi): 46.00

D1.4a Required Strength --- OK

D2.5b Column Splices - Required Strength

F4.6d Column Splices

F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Beam: 32 Type: Buckling Restrained Braced Frame
Size:W12X40  Fy (ksi): 50.00

F4.3 Non-V and Non-Inverted V-Braced Frame - Unbalanced Forces Design Required.
F4.5a Basic Requirements (D1.1 Moderately Ductile) --- OK

Story: LOWROOF Brace: 28 Type: Buckling Restrained Braced Frame
Size:CoreBRB 2.00  Fymin (ksi): 38.00  Fymax (ksi): 46.00

F4.2a Adjusted Brace Strength

F4.5 Bracing Members --- OK

F4.5b(2) Available Strength - Steel Core --- OK

F4.5b(3) Conformance Demonstration

F4.6¢(1) --- Required Strength

F4.6¢(2) --- Gusset Plates
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Continuous Foundation Design 12/06/23

RAM Foundation v23.00.00.92
DataBase: 231115 PSE RSS Corebrace Review
Building Code: IBC

Date: 12/06/23 21:00:23
Design Code: ACI318-19

Z4/Bentley

FOOTING DESIGN - AS BEAM

Footing # 66
Length (ft): 44.03
Width (ft): 6.00
Thickness (ft): 4.00

Footing Orientation (deg): 90.00°
Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

Uplift Safety Factor 2.7(1232)
LOADS
Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT
Top Longitudinal Flexure Reinforcement:
Bar Depth (in) 45.63
Seg. Spacing Bar End Condition Top Bars
Num. Start/End (ft) Start/End
1 0.00/12.00 H/S 5-#6
2 12.00/32.00 S/S 5-#6
3 32.00/44.03 S/H 5-#6
Bottom Longitudinal Flexure Reinforcement:
Bar Depth (in) 44.63
Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End
1 0.00/23.00 H/S 6-#6
2 23.00/44.03 S/H 6-#6
Longitudinal Shear Reinforcement:
Number of Shear bar legs:
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/ 7.82 Not Applic. None
2 16.18/22.00 Not Applic. None
3 22.00/27.85 Not Applic. None
4 36.21/44.03 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size  Orientation (LxW) (in): Rigid
(3-A2) 12.00 HSS6X6X5/8 0.00 16.00x16.00 50
(3-A) 32.03 HSS6X6X5/8 90.00 16.00x16.00 50
Brace
Loc. Along Brace



Page 111 of 307

Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 2/24
DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
Location Footing (ft): Orientation
(115.29, 210.83) 32.03 0.00

CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)

Req. Max Shear (kip) 4452 225 36.21
Provided Shear (kip) 323.30 36.21
Req. Max Pos. Moment (kip-ft) 343.86 585 12.46 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 526.73 12.46 0.00 0.00
Req. Max Neg. Moment (kip-ft) -221.40 345 32.49 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -449.31 32.49 -0.00 0.00
Req. Max Punching Shear (kip) 110.58 65 32.03
Provided Punching Shear (kip) 1983.08 32.03

SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 1.2 LdCo#712

Max Average Unfactored Soil Bearing (ksf) 1.1
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Continuous Foundation Design 12/06/23

RAM Foundation v23.00.00.92
| DataBase: 231115 PSE RSS Corebrace Review
Z|Bentley  Building Code: IBC

Page 3/24
Date: 12/06/23 21:00:23
Design Code: ACI318-19

FOOTING DESIGN - AS BEAM

Footing # 67
Length (ft): 36.40
Width (ft): 4.00
Thickness (ft): 4.00
Footing Orientation (deg): 0.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

LOADS
Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT
Top Longitudinal Flexure Reinforcement:
Bar Depth (in) 45.63
Seg. Spacing Bar End Condition Top Bars
Num. Start/End (ft) Start/End
1 0.00/ 3.00 H/S 4-#6
2 3.00/33.00 S/S 6-#6
3 33.00/36.40 S/H 4-#6
Bottom Longitudinal Flexure Reinforcement:
Bar Depth (in) 44.63
Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End
1 0.00/ 6.00 H/S 4-#6
2 6.00/36.40 S/H 4-#6
Longitudinal Shear Reinforcement:
Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 7.68/18.00 Not Applic. None
2 18.00/28.72 Not Applic. None
Cover (in) Top 2.00 Bottom __ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size  Orientation (LxW) (in): Rigid
2.8-0) 3.50 HSS6X6X5/8 0.00 16.00x16.00 50
33-0) 32.90 HSS6X6X5/8 0.00 16.00x16.00 50
Brace
Loc. Along Brace
Location Footing (ft): Orientation
(101.10, 86.50) 3.50 0.00
(130.50, 86.50) 32.90 0.00
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Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 4/24
DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)
Req. Max Shear (kip) 45.88 6 7.68
Provided Shear (kip) 215.53 7.68
Req. Max Pos. Moment (kip-ft) 246.16 593 25.00 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 351.15 25.00 0.00 0.00
Req. Max Neg. Moment (kip-ft) -293.50 6 19.00 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -536.90 19.00 -0.00 0.00
Req. Max Punching Shear (kip) 0.00 -1 0.00
Provided Punching Shear (kip) 0.00 0.00
SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 29 LdCo#760

Max Average Unfactored Soil Bearing (ksf) 2.0
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Continuous Foundation Design 12/06/23

RAM Foundation v23.00.00.92
DataBase: 231115 PSE RSS Corebrace Review
Building Code: IBC

Page 5/24
Date: 12/06/23 21:00:23
Design Code: ACI318-19

Z|Bentley

FOOTING DESIGN - AS BEAM

Footing # 68
Length (ft): 48.00
Width (ft): 3.00
Thickness (ft): 2.00

Footing Orientation (deg): 0.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84

Reinf. fy (ksi): 60.00

LOADS
Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT
Top Longitudinal Flexure Reinforcement:
Bar Depth (in) 21.13
Seg. Spacing Bar End Condition Top Bars
Num. Start/End (ft) Start/End
1 0.00/ 4.00 H/S 4-#6
2 4.00/43.00 S/S 4-#6
3 43.00/48.00 S/H 4-#6
Bottom Longitudinal Flexure Reinforcement:
Bar Depth (in) 20.13
Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End
1 0.00/23.00 H/S 6-#6
2 23.00/48.00 S/H 6-#6
Longitudinal Shear Reinforcement:
Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/2.36 Not Applic. None
2 6.64/23.00 Not Applic. None
3 23.00/40.00 Not Applic. None
4 40.00/41.36 #4@ 9.00 1
5 45.64/48.00 #4@ 9.00 3
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size  Orientation (LxW) (in): Rigid
(3.2-C.25) 4.50 HSS6X6X5/8 0.00 16.00x16.00 50
(4.1-C.25) 43.50 HSS6X6X5/8 0.00 16.00x16.00 50
Brace
Loc. Along Brace
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Continuous Foundation Design 12/06/23

RAM Foundation v23.00.00.92 Page 6/24
DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
Location Footing (ft): Orientation
(127.50, 78.50) 4.50 0.00
(127.50, 78.50) 4.50 0.00
CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)
Req. Max Shear (kip) 35.56 6 41.36
Provided Shear (kip) 113.15 41.36
Req. Max Pos. Moment (kip-ft) 20292 599 26.00 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 232.25 26.00 0.00 0.00
Req. Max Neg. Moment (kip-ft) -45.93 6 32.00 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -164.27 32.00 -0.00 0.00
Req. Max Punching Shear (kip) 95.76 6 43.50
Provided Punching Shear (kip) 496.53 43.50
SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 23 LdCo#653

Max Average Unfactored Soil Bearing (ksf) 1.3
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Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 7/24
\ DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
FOOTING DESIGN - AS BEAM
Footing # 69
Length (ft): 48.25
Width (ft): 3.00
Thickness (ft): 2.00
Footing Orientation (deg): 90.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

LOADS

Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT

Top Longitudinal Flexure Reinforcement:

Bar Depth (in) 21.13

Seg. Spacing Bar End Condition Top Bars

Num. Start/End (ft) Start/End

1 0.00/ 4.00 H/S 4-#6

2 4.00/44.00 S/S 4-#6

3 44.00/48.25 S/H 4-#6

Bottom Longitudinal Flexure Reinforcement:

Bar Depth (in) 20.13

Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End

1 0.00/ 8.00 H/S 5-#6

2 8.00/48.25 S/H 6-#6

Longitudinal Shear Reinforcement:

Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/ 2.36 #4@ 9.00 4
2 6.64/ 8.00 #4@ 9.00 2
3 8.00/25.00 Not Applic. None
4 25.00/41.61 Not Applic. None
5 45.89/48.25 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size  Orientation (LxW) (in): Rigid
(3.2-D) 4.50 HSS6X6X5/8 0.00 16.00x16.00 50
3.2-C.25) 43.75 HSS6X6X5/8 90.00 16.00x16.00 50
Brace

Loc. Along Brace
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Continuous Foundation Design 12/06/23

RAM Foundation v23.00.00.92 Page 8/24

DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23

Z|Bentley  Building Code: IBC Design Code: ACI318-19
Location Footing (ft): Orientation
(127.50, 39.25) 4.50 0.00
(127.50, 78.50) 43.75 0.00
(127.50, 78.50) 43.75 0.00

CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)

Req. Max Shear (kip) 36.12 6 2.36
Provided Shear (kip) 113.15 2.36
Req. Max Pos. Moment (kip-ft) 155.87 603 26.00 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 232.25 26.00 0.00 0.00
Req. Max Neg. Moment (kip-ft) -46.97 6 14.00 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -164.27 14.00 -0.00 0.00
Req. Max Punching Shear (kip) 97.42 6 4.50
Provided Punching Shear (kip) 496.53 4.50

SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 2.7 LdCo#770

1.4

Max Average Unfactored Soil Bearing (ksf)
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Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 9/24
\ DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
FOOTING DESIGN - AS BEAM
Footing # 70
Length (ft): 33.70
Width (ft): 3.00
Thickness (ft): 2.00
Footing Orientation (deg): 90.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

LOADS

Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT

Top Longitudinal Flexure Reinforcement:

Bar Depth (in) 21.13

Seg. Spacing Bar End Condition Top Bars

Num. Start/End (ft) Start/End

1 0.00/ 4.00 H/S 4-#6

2 4.00/30.00 S/S 4-#6

3 30.00/33.70 S/H 4-#6

Bottom Longitudinal Flexure Reinforcement:

Bar Depth (in) 20.13

Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End

1 0.00/18.00 H/S 4-#6

2 18.00/33.70 S/H 4-#6

Longitudinal Shear Reinforcement:

Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/ 1.95 Not Applic. None
2 6.05/16.00 #4@ 9.00 14
3 16.00/26.59 Not Applic. None
4 26.59/27.59 #4@ 9.00 1
5 31.69/33.64 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size  Orientation (LxW) (in): Rigid
(4.1-D.3) 4.00 HSS6X6X5/8 0.00 16.00x16.00 50
4.1-C38) 29.70 HSS6X6X5/8 0.00 16.00x16.00 50
Brace

Loc. Along Brace



Page 119 of 307

Continuous Foundation Design 12/06/23

RAM Foundation v23.00.00.92
DataBase: 231115 PSE RSS Corebrace Review

Page 10/24
Date: 12/06/23 21:00:23

Z|Bentley  Building Code: IBC Design Code: ACI318-19
Location Footing (ft): Orientation
(166.50, 25.60) 4.00 0.00
(166.50, 51.30) 29.70 0.00

CONCRETE CAPACITY

Longitudinal Ld Co# Loc. (ft)

Transvers Ld Co# Loc. (ft)

Req. Max Shear (kip) 32.32 6 27.56
Provided Shear (kip) 113.15 27.56
Req. Max Pos. Moment (kip-ft) 84.01 6 30.16 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 156.35 30.16 0.00 0.00
Req. Max Neg. Moment (kip-ft) -76.26 6 18.00 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -164.27 18.00 -0.00 0.00
Req. Max Punching Shear (kip) 83.56 6 29.70
Provided Punching Shear (kip) 496.53 29.70

SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 29 LdCo#76l
Max Average Unfactored Soil Bearing (ksf) 1.9
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Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 11/24
\ DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
FOOTING DESIGN - AS BEAM
Footing # 73
Length (ft): 32.00
Width (ft): 3.00
Thickness (ft): 2.00
Footing Orientation (deg): 90.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

LOADS

Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT

Top Longitudinal Flexure Reinforcement:

Bar Depth (in) 21.63

Seg. Spacing Bar End Condition Top Bars

Num. Start/End (ft) Start/End

1 0.00/ 5.00 H/S 4-#6

2 5.00/25.00 S/S 4-#6

3 25.00/32.00 S/H 4-#6

Bottom Longitudinal Flexure Reinforcement:

Bar Depth (in) 20.63

Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End

1 0.00/ 8.00 H/S 4-#6

2 8.00/32.00 S/H 4-#6

Longitudinal Shear Reinforcement:

Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/ 3.41 Not Applic. None
2 7.59/15.00 Not Applic. None
3 15.00/23.41 Not Applic. None
4 27.59/31.00 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size Orientation (LxW) (in): Rigid
(5-E) 6.00 HSS6X6X5/8 90.00 16.00x16.00 50
(5-D.5) 26.00 HSS6X6X5/8 0.00 16.00x16.00 50
Brace

Loc. Along Brace
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Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 12/24
DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
Location Footing (ft): Orientation
(223.38, 0.00) 6.00 0.00
(223.38, 20.00) 26.00 0.00
CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)
Req. Max Shear (kip) 2525 596 28.18
Provided Shear (kip) 74.71 28.18
Req. Max Pos. Moment (kip-ft) 114.55 596 26.46 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 160.31 26.46 0.00 0.00
Req. Max Neg. Moment (kip-ft) -25.41 6 14.00 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -168.23 14.00 -0.00 0.00
Req. Max Punching Shear (kip) 5459 20 26.00
Provided Punching Shear (kip) 517.21 26.00
SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 1.3 Ld Co # 747

Max Average Unfactored Soil Bearing (ksf) 1.0




Page 122 of 307

Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 13/24
\ DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
FOOTING DESIGN - AS BEAM
Footing # 74
Length (ft): 31.03
Width (ft): 4.00
Thickness (ft): 4.00
Footing Orientation (deg): 90.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

LOADS

Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT

Top Longitudinal Flexure Reinforcement:

Bar Depth (in) 45.63

Seg. Spacing Bar End Condition Top Bars

Num. Start/End (ft) Start/End

1 0.00/ 5.00 H/S 4-#6

2 5.00/26.00 S/S 4-#6

3 26.00/31.03 S/H 4-#6

Bottom Longitudinal Flexure Reinforcement:

Bar Depth (in) 44.63

Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End

1 0.00/17.00 H/S 6-#6

2 17.00/31.03 S/H 6-#6

Longitudinal Shear Reinforcement:

Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/ 1.32 Not Applic. None
2 9.68/16.00 Not Applic. None
3 16.00/21.35 Not Applic. None
4 29.71/31.03 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size Orientation (LxW) (in): Rigid
2-A2) 5.50 HSS6X6X5/8 0.00 16.00x16.00 50
2-A) 25.53 HSS6X6X5/8 0.00 16.00x16.00 50
Brace

Loc. Along Brace
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Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 14/24
DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
Location Footing (ft): Orientation
(43.04, 210.83) 25.53 0.00

CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)

Req. Max Shear (kip) 64.32 603 1.32
Provided Shear (kip) 215.53 1.32
Req. Max Pos. Moment (kip-ft) 360.31 603 12.00 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 525.02 12.00 0.00 0.00
Req. Max Neg. Moment (kip-ft) -142.43 44 21.35 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -359.07 21.35 -0.00 0.00
Req. Max Punching Shear (kip) 0.00 -1 0.00
Provided Punching Shear (kip) 0.00 0.00

SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 2.3 LdCo#1251

Max Average Unfactored Soil Bearing (ksf) 1.6
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Continuous Foundation Design 12/06/23
RAM Foundation v23.00.00.92 Page 15/24
\ DataBase: 231115 PSE RSS Corebrace Review Date: 12/06/23 21:00:23
Z|Bentley  Building Code: IBC Design Code: ACI318-19
FOOTING DESIGN - AS BEAM
Footing # 75
Length (ft): 37.75
Width (ft): 4.00
Thickness (ft): 4.00
Footing Orientation (deg): 90.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

LOADS

Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT

Top Longitudinal Flexure Reinforcement:

Bar Depth (in) 45.63

Seg. Spacing Bar End Condition Top Bars

Num. Start/End (ft) Start/End

1 0.00/ 8.00 H/S 4-#6

2 8.00/29.00 S/S 4-#6

3 29.00/37.75 S/H 4-#6

Bottom Longitudinal Flexure Reinforcement:

Bar Depth (in) 44.50

Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End

1 0.00/10.00 H/S 6-#8

2 10.00/37.75 S/H 5-#8

Longitudinal Shear Reinforcement:

Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/ 4.33 Not Applic. None
2 12.67/19.00 Not Applic. None
3 19.00/25.08 Not Applic. None
4 33.42/37.75 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size Orientation (LxW) (in): Rigid
(2-D) 8.50 HSS6X6X5/8 0.00 16.00x16.00 50
(2-C.6) 29.25 HSS6X6X5/8 0.00 16.00x16.00 50
Brace

Loc. Along Brace
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Location Footing (ft): Orientation
(43.04, 39.25) 8.50 0.00

CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)

Req. Max Shear (kip) 83.54 603 2.00
Provided Shear (kip) 214.93 2.00
Req. Max Pos. Moment (kip-ft) 62247 603 8.04 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 932.66 8.04 0.00 0.00
Req. Max Neg. Moment (kip-ft) -120.21 363 12.67 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -359.07 12.67 -0.00 0.00
Req. Max Punching Shear (kip) 0.00 -1 0.00
Provided Punching Shear (kip) 0.00 0.00

SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 2.5 LdCo#1250

Max Average Unfactored Soil Bearing (ksf) 1.6
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FOOTING DESIGN - AS BEAM

Footing # 76
Length (ft): 38.68
Width (ft): 3.00
Thickness (ft): 2.00
Footing Orientation (deg): 0.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

LOADS
Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT
Top Longitudinal Flexure Reinforcement:
Bar Depth (in) 21.63
Seg. Spacing Bar End Condition Top Bars
Num. Start/End (ft) Start/End
1 0.00/37.00 H/S 4-#6
2 37.00/38.68 S/H 4-#6
Bottom Longitudinal Flexure Reinforcement:
Bar Depth (in) 20.63
Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End
1 0.00/20.00 H/S 4-#6
2 20.00/38.68 S/H 4-#6
Longitudinal Shear Reinforcement:
Number of Shearbarlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 3.68/19.00 Not Applic. None
19.00/35.00 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size  Orientation (LxW) (in): Rigid
(44-B) 1.50 HSS6X6X5/8 0.00 16.00x16.00 50
(5-B) 37.18 HSS6X6X5/8 0.00 16.00x16.00 50
Brace
Loc. Along Brace
Location Footing (ft): Orientation
(187.70, 131.00) 1.50 0.00
(223.38, 131.00) 37.18 0.00
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CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)
Req. Max Shear (kip) 13.02 575 35.00
Provided Shear (kip) 74.71 35.00
Req. Max Pos. Moment (kip-ft) 100.48 575 14.00 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 160.31 14.00 0.00 0.00
Req. Max Neg. Moment (kip-ft) -65.89 175 32.00 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -168.23 32.00 -0.00 0.00
Req. Max Punching Shear (kip) 35.15 15 37.18
Provided Punching Shear (kip) 517.21 37.18
SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 2.1 Ld Co # 742

Max Average Unfactored Soil Bearing (ksf) 1.1
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Date: 12/06/23 21:00:23
Design Code: ACI318-19

FOOTING DESIGN - AS BEAM

Footing # 77
Length (ft): 79.58
Width (ft): 3.00
Thickness (ft): 2.00
Footing Orientation (deg): 0.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84

Reinf. fy (ksi): 60.00

LOADS

Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT

Top Longitudinal Flexure Reinforcement:

Bar Depth (in) 21.13

Seg. Spacing Bar End Condition

Num. Start/End (ft) Start/End

1 0.00/ 4.00 H/S

2 4.00/18.00 S/S

3 18.00/55.00 S/S

4 55.00/75.00 S/S

5 75.00/79.58 S/H

Bottom Longitudinal Flexure Reinforcement:

Bar Depth (in) 20.00

Seg. Spacing Bar End Condition

Num. Start/End (ft) Start/End

1 0.00/ 6.00 H/S

2 6.00/49.00 S/S

3 49.00/65.00 S/S

4 65.00/79.58 S/H

Longitudinal Shear Reinforcement:

Number of Shear barlegs: 2

Seg. Segment Spacing

Num. Start/End (ft) (in)

1 0.00/ 2.33 #4@ 9.00

2 6.67/11.00 #4@ 9.00

3 11.00/16.08 #4@ 9.00

4 20.33/31.00 #4@ 9.00

5 31.00/42.00 Not Applic.

6 42.00/52.98 Not Applic.

7 57.23/65.00 Not Applic.

8 65.00/72.96 Not Applic.

9 77.21/79.58 Not Applic.

Cover (in) Top 2.00 Bottom _ 3.00 Side

Top Bars

4-#6
7-#6
7-#6
4-#6
4-#6

Bot. Bars

4-#8
13-#8
4-#8
4-#8

Quantity
4

6

7

15

None
None
None
None
None
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SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size Orientation (LxW) (in): Rigid
(3.8-E) 4.50 HSS8X8X5/8 0.00 16.00x16.00 50
(4.1-E) 18.20 HSS6X6X5/8 0.00 16.00x16.00 50
(4.7-E) 55.10 HSS6X6X5/8 0.00 16.00x16.00 50
(5-E) 75.08 HSS6X6X5/8 0.00 16.00x16.00 50
Brace
Loc. Along Brace
Location Footing (ft): Orientation
(152.80, 0.00) 4.50 0.00
(223.38, 0.00) 75.08 0.00

CONCRETE CAPACITY
Longitudinal LLd Co# Loc. (ft) Transvers Ld Co# Loc. (ft)

Req. Max Shear (kip) 57.56 80 25.00
Provided Shear (kip) 112.45 25.00
Req. Max Pos. Moment (kip-ft) 786.70 640 18.66 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 820.90 18.66 0.00 0.00
Req. Max Neg. Moment (kip-ft) -281.29 639 18.66 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -283.49 18.66 -0.00 0.00
Req. Max Punching Shear (kip) 95.69 40 4.50
Provided Punching Shear (kip) 504.78 4.50

SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 3.0 LdCo#1286

Max Average Unfactored Soil Bearing (ksf) 1.1
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Date: 12/06/23 21:00:23
Design Code: ACI318-19

FOOTING DESIGN - AS BEAM

Footing # 81
Length (ft): 75.30
Width (ft): 3.00
Thickness (ft): 3.00
Footing Orientation (deg): 0.00°

Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84
Reinf. fy (ksi): 60.00

Uplift Safety Factor 74.0(124
4)
LOADS
Surcharge (ksf) Dead Load: Live Load: 0.00
REINFORCEMENT
Top Longitudinal Flexure Reinforcement:
Bar Depth (in) 33.13
Seg. Spacing Bar End Condition Top Bars
Num. Start/End (ft) Start/End
1 0.00/ 3.00 H/S 4-#6
2 3.00/29.00 S/S 10-#6
3 29.00/49.00 S/S 8-#6
4 49.00/72.00 S/S 8-#6
5 72.00/75.30 S/H 4-#6
Bottom Longitudinal Flexure Reinforcement:
Bar Depth (in) 32.13
Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End
1 0.00/ 6.00 H/S 4-#6
2 6.00/39.00 S/S 14-#6
3 39.00/60.00 S/S 7-#6
4 60.00/75.30 S/H 4-#6
Longitudinal Shear Reinforcement:
Number of Shear bar legs:
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 6.09/15.00 Not Applic. None
2 15.00/24.00 #4@12.00 9
3 24.00/25.95 #4@12.00 1
4 32.23/39.00 Not Applic. None
5 39.00/45.95 Not Applic. None
6 52.23/61.00 Not Applic. None
7 61.00/69.27 Not Applic. None
Cover (in) Top_ 2.00 Bottom _ 3.00 Side
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SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size Orientation (LxW) (in): Rigid
(235-A) 3.00 HSS6X6X1/4 0.00 12.00x12.00 50
(2.7-A) 29.09 HSS6X6X5/8 0.00 16.00x16.00 50
(3-A) 49.09 HSS6X6X5/8 0.00 16.00x16.00 50
3.5-A) 72.30 HSS5X5X3/16 0.00 12.00x12.00 50
Brace
Loc. Along Brace
Location Footing (ft): Orientation
(95.29, 210.83) 29.09 0.00
(115.29, 210.83) 49.09 0.00
CONCRETE CAPACITY
Longitudinal LLd Co# Loc. (ft) Transvers Ld Co# Loc. (ft)
Req. Max Shear (kip) 6091 185 25.95
Provided Shear (kip) 164.56 25.95
Req. Max Pos. Moment (kip-ft) 827.09 585 28.63 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 853.30 28.63 0.00 0.00
Req. Max Neg. Moment (kip-ft) -517.44 582 28.63 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -595.27 28.63 -0.00 0.00
Req. Max Punching Shear (kip) 0.00 -1 0.00
Provided Punching Shear (kip) 0.00 0.00
SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 1.9 LdCo#792

Max Average Unfactored Soil Bearing (ksf) 1.3
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FOOTING DESIGN - AS BEAM

Footing # 82
Length (ft): 24.50
Width (ft): 3.00
Thickness (ft): 2.00

Footing Orientation (deg): 90.00°
Concrete f'c (ksi): 4.50 fct (ksi): CODE Density (pcf): 150.00 Ec (ksi): 4066.84

Reinf. fy (ksi): 60.00

LOADS
Surcharge (ksf) Dead Load: 0.00 Live Load: 0.00
REINFORCEMENT
Top Longitudinal Flexure Reinforcement:
Bar Depth (in) 21.63
Seg. Spacing Bar End Condition Top Bars
Num. Start/End (ft) Start/End
1 0.00/ 6.00 H/S 4-#6
2 6.00/18.00 S/S 4-#6
3 18.00/24.50 S/H 4-#6
Bottom Longitudinal Flexure Reinforcement:
Bar Depth (in) 20.63
Seg. Spacing Bar End Condition Bot. Bars
Num. Start/End (ft) Start/End
1 0.00/10.00 H/S 6-#6
2 10.00/24.50 S/H 5-#6
Longitudinal Shear Reinforcement:
Number of Shear barlegs: 2
Seg. Segment Spacing
Num. Start/End (ft) (in) Quantity
1 0.00/ 3.82 Not Applic. None
2 8.18/12.00 Not Applic. None
3 12.00/16.32 Not Applic. None
4 20.68/24.50 Not Applic. None
Cover (in) Top 2.00 Bottom _ 3.00 Side 3.00
SUPPORTED MEMBERS
Columns:
Loc. Along Column Base Plate %
Location Footing (ft): Size Orientation (LxW) (in): Rigid
(4-A.99) 6.00 HSS6X6X5/8 0.00 16.00x16.00 50
(4-A%) 18.50 HSS6X6X5/8 0.00 16.00x16.00 50
Brace
Loc. Along Brace
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Location Footing (ft): Orientation
(161.75, 132.00) 6.00 0.00

CONCRETE CAPACITY
Longitudinal Ld Co# Loc. (ft) Transvers Ld Co# Loc. (ft)

Req. Max Shear (kip) 3132 579 1.00
Provided Shear (kip) 74.71 1.00
Req. Max Pos. Moment (kip-ft) 158.23 579 5.54 0.00 -1 0.00
Provided Pos. Moment (kip-ft) 238.19 5.54 0.00 0.00
Req. Max Neg. Moment (kip-ft) -21.55 357 18.04 -0.00 -1 0.00
Provided Neg. Moment (kip-ft) -168.23 18.04 -0.00 0.00
Req. Max Punching Shear (kip) 61.43 19 6.00
Provided Punching Shear (kip) 517.21 6.00

SOIL CAPACITY
Allowable Soil Bearing Capacity (ksf) 33
Soil Subgrade Modulus (ksf/ ft) 172.8
Max Unfactored Soil Bearing (ksf) 1.9 LdCo#1226

Max Average Unfactored Soil Bearing (ksf) 1.3
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36/7 Weld Pattern at Supports m ) ° ) ) ) m
Sidelaps Connected with #10 Screws %’ N \%/
Allowable Diaphragm Shear Strength, q (pIf) and Flexibility Factors, F ((in./lb)x1 06)
DECK  SIDELAP SPAN (ft-in.)
GAGE ATTACHMENT 40" 5-0" 6'-0" 7-0" 8-0" 9'-0" 10'-0" 11'-0" 12'-0"
#10 @ 24" q 460 401 329 306 264 255 230
F  7.1+29R 7.6+23R 8.9+19R 9.1+16R  10.1+13R 10+12R 10.9+10R
#10 @ 18" q 509 440 362 334 313 277 269
F  6.3+29R 6.9+23R 8+19R 8.3+16R 8.5+14R 9.3+12R 9.3+11R
so@izr 9 5% 479 427 390 362 342 328
F 5.7+30R 6.4+24R 6.8+19R 7.2+17R 7.5+14R 7.7+13R 7.9+11R
22 1o @8 q 652 597 525 502 460 451 425
F  4.9+30R 5.3+24R 5.8+20R 6+17R 6.3+15R 6.4+13R 6.6+12R
#10@ 6" q 735 669 623 585 557 538 523
F  4.4+30R 4.9+24R 5.2+20R 5.5+17R 5.6+15R 5.8+13R 5.9+12R
#10 @ 4" q 889 829 788 757 734 716 702
F 3.8+30R 4.2+24R 4.5+20R 4.7+17R 4.9+15R 5+13R 5.1+12R
#10 @ 24" q 642 558 460 426 369 353 317 312 286
F 6.7+18R 7.1+14R 8.1+11R 8.2+10R 9.1+8R 9.1+7R 9.8+6R 9.7+6R 10.3+5R
#10 @ 18" q 706 610 503 463 433 381 369 358 329
F 5.9+18R 6.4+14R 7.3+12R 7.5+10R 7.7+9R 8.4+7R 8.4+7R 8.4+6R 9+5R
#10 @ 12" q 770 661 588 536 497 467 446 429 414
F 5.4+18R 5.9+15R 6.3+12R 6.6+10R 6.8+9R 7+8R 7.1+7R 7.2+6R 7.3+6R
20 410 @ 8" q 884 812 717 683 626 610 574 569 543
F 47+19R 4.9+15R 5.3+12R 5.4+11R 5.7+9R 5.7+8R 5.9+7R 5.9+7R 6.1+6R
0@ 6 q 992 901 839 793 755 724 703 686 672
F  4.2+19R 4.5+15R 4.8+13R 5+11R 5.1+9R 5.2+8R 5.3+8R 5.3+7R 5.4+6R
#10 @ 4" q 1193 1110 1053 1011 979 954 934 917 903
F 3.7+19R 4+15R 4.2+13R 4.3+11R 4.4+10R 4.5+8R 4.6+8R 4.6+7R 4.7+6R
#10 @ 24" q 1085 939 776 716 622 593 530 516 473
B 5.8+8R 6.1+6R 7+5R 7+4R 7.7+3R 7.7+3R 8.3+2R 8.1+2R 8.7+2R
#10 @ 18" q 1178 1018 842 773 721 637 609 588 539
F 5.2+8R 5.5+7R 6.3+5R 6.4+4R 6.5+4R 7+3R 7.1+3R 7.1+3R 7.5+2R
so@izr 9 1266 1098 974 886 820 768 727 695 670
F  4.7+9R 5.1+7R 5.3+6R 5.5+5R 5.7+4R 5.8+4R 5.9+3R 6+3R 6.1+3R
18 410 @ 8" q 1437 1312 1167 1112 1018 988 925 911 868
F  4.1+9R 4.2+7R 4.5+6R 4.6+5R 4.8+4R 4.8+4R 4.9+3R 4.9+3R 5+3R
#10 @ 6" q 1600 1447 1342 1265 1206 1160 1123 1091 1066
B 3.749R 3.9+7R 4+6R 4.2+5R 4.2+4R 4.3+4R 4.4+4R 4.4+3R 4.4+3R
#10 @ 4" q 1906 1767 1670 1599 1545 1503 1468 1440 1394
B 3.249R 3.4+7R 3.5+6R 3.6+5R 3.6+5R 3.7+4R 3.7+4R 3.8+3R 3.8+3R
#10 @ 24" q 1387 1212 1003 933 811 777 695 678 619
B 5.2+4R 5.4+3R 6.1+2R 6.1+2R 6.8+1R 6.7+1R 7.2+1R 7.1+1R 7.6+1R
#10 @ 18" q 1511 1323 1095 1012 949 839 806 779 711
F  4.6+5R 4.8+3R 5.5+3R 5.6+2R 5.6+2R 6.1+1R 6.1+1R 6.1+1R 6.5+1R
po@izr 9 1638 1428 1280 1170 1087 1023 972 930 896
F  4.2+5R 4 4+4R 4.7+3R 4.8+2R 4.9+2R 5.1+2R 5.1+2R 5.2+1R 5.3+1R
16 0@ 8" q 1869 1721 1538 1475 1364 1330 1248 1231 1172
F 3.6+5R 3.7+4R 3.9+3R 4+3R 4.1+2R 4.1+2R 4.2+2R 4.2+2R 4.3+2R
#10 @ 6" q 2095 1907 1778 1684 1612 1555 1510 1472 1441
F 3.2+5R 3.4+4R 3.5+3R 3.6+3R 3.6+2R 3.7+2R 3.7+2R 3.8+2R 3.8+2R
#10 @ 4" q 2511 2343 2226 2141 2076 2024 1982 1948 1919
B 2.8+5R 2.9+4R 3+3R 3.1+3R 3.1+3R 3.1+2R 3.2+2R 3.242R 3.2+42R

See footnotes on page 28.
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PLN3™ and HSN3™
PLN3™ AC and HSN3™ AC
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3" Deep Roof Deck

Primer Painted or Galvanized

PLN3 Deck used with PunchLok Il System
HSN3 Deck used with TSWs, BPs or Screws

37/8" L 41/8" Lo 8" L

21/8“
32“
1 1
PLN3 or HSN3 HSN3-SS HSN3-NS
Standard Interlocking Screw Fastened Nested
Sidelap Sidelap Sidelap
. I for Allowable Reactions per ft of Width (Ib)
Weight Deflection Moment One Flange Loading Two Flange Loading
Gage : Single Multi _ End Bearing Interior Bearing End Bearing Interior Bearing
Galv Painted Span Span *Sett ~Sert Length Length Length Length
(psf)  (psf) (in4ft) (inft) (in3/t) (in3/) 2" 3" 4" 4" 8" 2" 3" 4" 4" 8"

22 2.0 1.9 0.721 0.785 0.353 0.405 618 711 789 1240 1447 579 648 706 1448 1708
20 24 23 0.889 0.953 0.452 0.509 870 997 1105 1738 2154 871 971 1056 2066 2597
18 3.1 3.1 1.229 1.273 0.671 0.722 1481 1687 1860 2941 3682 1624 1797 1943 3574 4548
16 3.9 3.8 1.571 1.587 0.883 0.932 2240 2538 2789 4430 5497 2611 2873 3094 5458 6887

Notes:

1. Section properties are based on F, = 50,000 psi.

2. 14 is for deflection due to uniform loads.

3. Seff (+ or -) is the effective section modulus.

4. Multiply tabulated deck values listed above by the following adjustment factors to obtain acoustical deck section properties:

I for Moment Allowable Reactions per ft of Width (Ib)
Deflection for One Flange Loading (Ib)
Deck Type Sinai T
ingle ulti
spgn Span  *Seff  —Seff End Bearing Interior Bearing
N3 - Acoustical 093 094 091 0.92 1.00 0.85

5. Allowable (ASD) reactions are based on web crippling, per AISI S100 Section C3.4, where Q,, = 1.70 for end bearing and 1.75 for
interior bearing. Nominal reactions may be determined by multiplying the table values by Q,,. LRFD reactions may be determined
by multiplying nominal reactions by ®,, = 0.90 for end reactions and 0.85 for interior reactions.

80 VR4 www.vercodeck.com
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= S

3217 .

mum

o
m \ ) / \;/—\:
Note: @ indicates location of arc spot weld, power actuated fastener, or screw as indicated in the load tables.
[ indicates location of arc seam weld, power actuated fastener, or screw as indicated in the load tables.

1. Stress = Allowable uniform load based on maximum allowable flexural stress in deck.
2. L/360, L240 or L/180 = Uniform load which produces selected deflection in deck.

3. The symbol ¢4+ indicates allowable uniform load based on deflection exceeds allowable uniform load based
on stress.

4. Nominal uniform loads governed by stress may be determined by multiplying the allowable values in the table by Q,, = 1.67.
LRFD loads may be determined by multiplying nominal loads by ®, = 0.95

www.vercodeck.com VR4 81
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General Notes

1. VSC2 = Verco Sidelap Connection 2; BP = Button Punch; TSW = Top Seam Weld; #10 = #10 Generic Screw. Sidelap connections
are not required at support locations.

2. The dimension from the first and last sidelap connection within each span is to be no more than one-half of specified spacing.
3. R is the ratio of vertical span (Ly) of the deck to the length (Lg) of the deck sheet: R =L,/ Lg.
4. Interpolation of diaphragm shear strength between adjacent spans or sidelap spacings is permissible. For interpolation of the
diaphragm flexibility factor between adjacent spans, use the flexiblity factor for the closest adjacent span length.
5. Diaphragm shear values for side seam fasteners placed at spacings other than those in the table should be determined based
on the number of fasteners in each span.
6. For web perforated acoustical deck profiles, modify tabulated q and F values using the following adjustment factors:
Deck Type Rq Rg
N3 - Acoustical 0.93 1.07

Note: Adjustment Factor, R, must be applied only to allowable diaphragm shear strengths governed by panel buckling which are
shown in the shaded areas of the diaphragm tables.

Notes Specific to Tables using Welds to Supports

1. The allowable diaphragm shear values in the table utilize a factor of safety, Q = 3.0 (limited by connections) with the exception
of the gray shaded table values, which utilize a factor of safety of Q = 2.0 (limited by panel buckling).

2. A 1" x 3/8" effective arc seam weld is required at supports adjacent to sidelap and a 1/2" effective diameter arc spot welds are
required at supports in interior flutes.

Notes Specific to Tables using Hilti or Pneutek Fasteners to Supports

1. X-EDNK22 = Hilti EDNK22 THQ12 fastener; X-ENP-19 = Hilti X-ENP-19 L15 fastener; K66 = Pneutek K66062 or K66075
fasteners; K64 = Pneutek K64062 fastener; SDK63 = Pneutek SDK63075; SDK61 = Pneutek SDK61075

2. The allowable diaphragm shear values in the table utilize a factor of safety, Q = 2.5 (limited by connections) with the exception
of the shaded table values, which utilize a factor of safety of Q = 2.0 (limited by panel buckling).

Notes Specific to Tables using Screws to Supports

1. The allowable diaphragm shear values in the table utilize a factor of safety, Q = 2.5 (limited by connections) with the exception
of the shaded table values, which utilize a factor of safety of Q = 2.0 (limited by panel buckling).

2. Deck is attached with minimum #12 Screws (self drilling, self tapping) to supports. Select appropriate screw based on actual
substrate thickness. This table is provided as a guide, proper selection should be verified based on the specific fasteners used.

Support Thickness Fastener Designation
33 mil (0.0346") to 3/16" #3 Drill Point
1/8" to 1/4" #4 Drill Point
1/8" to 1/2" #5 Drill Point

3. All tabulated diaphragm values shown in this section are for a minimum 0.0385 in. thick support with SDI recognized screws
produced by Buildex, Elco, Hilti or Simpson Strong-Tie. If the minimum support thickness can not be met or a screw that is
not recognized by SDI is used, modify tabulated q and F values based on actual substrate and thickness using Adjustment
Factors listed in this table.

Substrate Thickness and Strength

Deck Factors 20 ga 18 ga 16 ga 14 ga 212ga
Gage 33 mil (0.0345 in) 43 mil (0.0451 in) 54 mil (0.0566 in) 68 mil (0.0713 in) =97 mil (0.1017 in)
33 ksi 50 ksi 33 ksi 50 ksi 33 ksi 50 ksi 33 ksi 50 ksi 33 ksi 50 ksi
Rq 0.44 0.61 0.67 0.78 0.78 0.78 0.78 0.78 0.78 0.78
22 Rg 1.28 1.25 1.17 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Rq 0.34 0.49 0.54 0.74 0.74 0.78 0.78 0.78 0.78 0.78
20 Rg 1.31 1.31 1.24 1.19 1.15 1.00 1.00 1.00 1.00 1.00
Rq 0.26 0.37 0.38 0.55 0.55 0.78 0.76 0.78 0.78 0.78
18 Rg 1.34 1.39 1.30 1.31 1.26 1.18 1.19 1.00 1.00 1.00
Rq 0.20 0.30 0.30 0.44 0.43 0.65 0.61 0.78 0.78 0.78
16 Rg 1.43 1.66 1.39 1.54 1.33 1.34 1.25 1.00 1.00 1.00

4. Adjustment factors are based on connection strengths determined in accordance with Section E4 of AISI S100.
These self drilling, self tapping screws must be compliant with ASTM C1315.

5. Allowable Diaphragm Strength = q « Ry; Flexibility Factor = F « Rg.

6. These adjustment factors are based on the maximum adjustment for the tabulated span lengths and fastener patterns.
To calculate a specific condition, use design equations listed at the end of Evaluation Report ER-0217.
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Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BFBB
Ph 360-714-8260
BEBB Bottom Flange Beam Brace at Moderately Ductile Beam (AISC Seismic Manual D2a.1 p. 9.1-17)
Beam W12X40 W14X48 W16X57 W18X65 W21X93 W24X131
Bm Depth 11.9 13.8 16.4 18.4 21.6 24.5 in
ry| 1.94 1.91 1.60 1.69 1.84 2.97 in
Zx| 57 78 105 133 221 370 in"3
Max Spacing 16.20 15.95 13.36 14.11 15.36 24.80 ft
Mr! 3135 4312 5775 7315 12155 20350 k-in
Pbr! 5.27 6.25 7.04 7.95 11.25 16.61 k
Trial Brace| L3-1/2X3-1/2X5/16 L3-1/2X3-1/2X5/16 L3-1/2X3-1/2X5/16 L3-1/2X3-1/2X5/16 L4X4X3/8 L4X4X3/8
L_br 10.00 10.00 10.00 10.00 10.00 10.00 ft
Connections Eccentric Eccentric Eccentric Eccentric Eccentric Eccentric
phi x Pn 11.50 11.50 11.50 11.50 11.50 18.90 k
D/C ratio 0.46 0.54 0.61 0.69 0.98 0.88
Abr 2.10 2.10 2.10 2.10 2.86 2.86 in"2
Bbr! 29.27 34.72 39.13 4417 62.53 92.29 k/in
Amin 0.12 0.14 0.16 0.18 0.26 0.38 in"2
Stiffness D/C 0.06 0.07 0.08 0.09 0.09 0.13
Min 3/16 Weld Length 1.26 1.50 1.69 1.90 2.70 3.98 in
CHECK OK OK OK OK OK OK




Page 175 of 307

12/06/23
Ki Ngwo rks PROJECT PSE - OTC
CONSULTING ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT CONNECTIONS

Ph 360-714-8260

AISC 14TH ED - TABLE K1.2

TRANSVERSE PLATE T- AND CROSS CONNECTIONS, UNDER PLATE AXIAL LOAD

Connection Location:

B
H
t
Bp

tp

Fy

Fyp
Ru(LRFD)
Tens/Comp

T- or Cross-
U

Beta

Bep

Qf
$Rn(K1-7)
$Rn(K1-8)
$RNn(K1-9)
®Rn(K1-10)
®Rn(K1-10)

Governing dRn
D/C Ratio

[OWSJ BEARING SEAT AT CONT COLUMN - 8X8X1/4

in

in

0.233

in

0.25

in

46

ksi

36

ksi

11.7

k

Comp

Load to Plate

Conn Type

0.5

P+M D/C ratio of HSS

0.625

1.456

0.98

14.83

For all Beta

N/A

Only for 0.85B<Bp<(B-2t)

N/A

N/A

Only for Beta = 1.0 and T- and Compression

N/A

k
k
k Only for Beta = 1.0
k
k

Only for Beta = 1.0 and Cross- and Compression

14.83

0.79

OK




CONSULTING ENGINEERS

kingworks

600 Dupont St * Suite B
Bellingham, WA 98225
Ph 360-714-8260

PROJECT

PROJECT # PAGE OF

BY DATE 12/6/2023
SUBJECT

AISC 14THED - TABLE K1.2
TRANSVERSE PLATE T- AND CROSS CONNECTIONS, UNDER PLATE AXIAL LOAD

Connection Location:

[CONN C.1 & 4.1 WEST SHEAR DRAG PLATE

B
H
t

Lp

tp

Fy

Fyp

Ru(LRFD)

Brto Ch Angle

6 |in
6 |in
0.581 [in
6 |in
0.375 [in
46 |ksi
36 |ksi
32.6 |k
72 |deg

T- or Cross-

Cross |Conn Type

u

0.25 |P+M D/C ratio of HSS

Qf

0.968

Radians

1.257

sin(angle)

0.951

$Rn(K1-12)

41.72 |k

p/crATIO[ 0.78 |
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CU-R-05 RTU

JOB NO. 21239

CALCULATED BY DL

360-714-8260 www.king-works.com CHECKED BY
Wind and Seismic Criteria
Seismic (ASCE 7-16 Chapter 13)
Site Class = D [Assumed]
Sps= 1.02g [USGS Hazard Calculator]
Ip = 1 [ASCE Section 13.1.3]
ap = 2.5 [ASCE Table 13.6-1]
Rp = 6 [ASCE Table 13.6-1]
Bldg Ht = 22.5ft [h]
unit Ht on Bldg = 15 ft []
Seismic Design Force(ASCE 13.3)
Horizontal
F = 1.6SpglpW,
0.4a,SpW, Pmax DS'PY¥p
b= M( + ZE)
R, h
(K) Fpmin = O.SSDslpr
Fp= 40 x Wp <------ controls
Fomax = 1.64 x Wp
Fomin = 31 xWp
Design Fypoiz = .40 X Wp
Vertical
Fover = +/-0.25dsWp
Design Fy et = .20 x Wp

Wind Loads (ASCE 7-16 Chapter 29 Building Appurtenances)

Wind Speed, V = 98 MPH

Exposure Cat = C [ASCE Section 26.7.3]
Ky = 0.85  [ASCE Table 26.6-1]
K, = 1 [ASCE Section 26.8]

= 9.5 [ASCE Table 26.11-1]

zy= 900 [ASCE Table 26.11-1]

K, = 0.85 [ASCE Table 26.10-1 Footnote Equations]
Horizontal GC, = 1.9 [ASCE Section 29.4.1]
Vertical GC, = 1.5 [ASCE Section 29.4.1]

gn= 17.7402 psf [ASCE Eq 26.10-1]

Phoriz = 33.7065 psf
Pyert = 26.6104 psf

SHEET NO.

DATE

DATE
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JOB TITLE PSE OTC

CU-R-05 RTU
JOB NO. 21239 SHEET NO.
CALCULATED BY DL DATE
CHECKED BY DATE

Calculate Unit Overturning and Shear For Wind & Seismic

Unit: CU-R-05
Weight = 657 Ibs
Length = 4.08333 ft
Width = 2.33333 ft
Height = 6 ft
Overturning in Short Direction

Max/Min Reactions (LRFD)

248
1= 1.2D+E: 797 Ibs
) I 9D+E:  -107 lbs
1 1
w = 1.2D+W: 1583 Ibs
9D+W:  -893 Ibs
. E= 2611lbs_ Max/Min Reactions (ASD)
W= 8261lbs p D+.7E: 611 Ibs
I 6D+.7E: -85 |bs
S D+.6W: 1042 Ibs
£ B6D+6W:  -516 Ibs
4 Width = 2.333 ft 4 1.0D 328.5
v v 1.0E 403
1.0W 1189
Overturning in Long Direction
2,2 Max/Min Reactions (LRFD)
.y 1.2D+E: 653 Ibs
21& 9D+E: 37 Ibs
1 ]
w = 1.2D+W: 868 Ibs
9D+W: -178 Ibs
. E= 261lbs_ Max/Min Reactions (ASD)
W= 4721lbs © D+7E: 510 Ibs
I 6D+.7E: 16 Ibs
5 D+6W: 613 Ibs
L 6D+.6W:  -87 Ibs
4 Length = 4.083 ft 4 1.0D 328.5
v $ 1.0E 259

1.0W 473
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CU-R-03-4 RTU

JOB NO. 21239

CALCULATED BY DL

360-714-8260 www.king-works.com CHECKED BY
Wind and Seismic Criteria
Seismic (ASCE 7-16 Chapter 13)
Site Class = D [Assumed]
Sps= 1.02g [USGS Hazard Calculator]
lp= 1 [ASCE Section 13.1.3]
ap = 2.5 [ASCE Table 13.6-1]
Rp = 6 [ASCE Table 13.6-1]
Bldg Ht = 22.5ft [h]
unit Ht on Bldg = 22.5ft []
Seismic Design Force(ASCE 13.3)
Horizontal
F = 1.6SpglpW,
0.4a,SpW, Pmax DS'PY¥p
P~ s p( + ZE)
R, h
(K) Fpmin = O.SSDslpr
Fp= 51 xWp <------ controls
Fomax = 1.64 x Wp
Fomin = 31 xWp
Design Fypoiz = .51 X Wp
Vertical
Fover = +/-0.2SdsWp
Design Fy et = .20 x Wp

Wind Loads (ASCE 7-16 Chapter 29 Building Appurtenances)

Wind Speed, V = 98 MPH

Exposure Cat = C [ASCE Section 26.7.3]
Ky = 0.85  [ASCE Table 26.6-1]
K, = 1 [ASCE Section 26.8]

= 9.5 [ASCE Table 26.11-1]

zy= 900 [ASCE Table 26.11-1]

K, = 0.92 [ASCE Table 26.10-1 Footnote Equations]
Horizontal GC, = 1.9 [ASCE Section 29.4.1]
Vertical GC, = 1.5 [ASCE Section 29.4.1]

an = 19.3211 psf [ASCE Eq 26.10-1]

Phoriz = 36.71 pSf
Pet= 28.9816 psf

SHEET NO.

DATE

DATE
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CONSULTING ENGINEERS CU-R-03-4 RTU

600 Dupont St * Ste B JOB NO. 21239
Bellingham, WA 98225 CALCULATED BY DL DATE
360-714-8260 www.king-works.com CHECKED BY DATE

Calculate Unit Overturning and Shear For Wind & Seismic

Unit: CU-R-03-4
Weight = 1836 Ibs
Length = 11.6042 ft
Width = 2.33333 ft
Height = 6 ft
Overturning in Short Direction

SHEET NO.

Max/Min Reactions (LRFD)

S48 1.2D+E: 2495 Ibs
[ToN 1Y9)
» R 9D+E:  -568 Ibs
] ]
W= 1.2D+W: 4780 Ibs
9D+W: -2852 Ibs
. E= 938Ibs_ Max/Min Reactions (ASD)
W= 2556 Ibs p D+7E: 1894 Ibs
I .6D+.7E: -425 Ibs
5 D+6W: 3125 Ibs
£ BD+.6W: -1656 Ibs
4 Width = 2.333 ft 4 1.0D 918
¥ v 1.0E 1394
1.0W 3679

Overturning in Long Direction

Max/Min Reactions (LRFD)

348
=4 1.2D+E: 1532 Ibs
R OD+E: 396 Ibs
1 ]
w' = 1.2D+W: 1627 Ibs
9D+W: 301 Ibs
. E= 938lbs Max/Min Reactions (ASD)
W= 514lbs p D+7E: 1219 Ibs
I 6D+.7E: 250 Ibs
5 D+6W: 1233 Ibs
£ 6D+6W: 236 Ibs
4 Length = 11.6 ft 4 1.0D 918
v 3 1.0E 430
1.0W 525
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Bellingham, WA 98225

JOB TITLE PSE OTC

Page 181 of 307
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DOAS RTU

JOB NO. 21239

CALCULATED BY DL

360-714-8260 www.king-works.com CHECKED BY
Wind and Seismic Criteria
Seismic (ASCE 7-16 Chapter 13)
Site Class = D [Assumed]
Sps= 1.02g [USGS Hazard Calculator]
Ip = 1 [ASCE Section 13.1.3]
ap = 2.5 [ASCE Table 13.6-1]
Rp = 6 [ASCE Table 13.6-1]
Bldg Ht = 22.5ft [h]
unit Ht on Bldg = 15 ft []
Seismic Design Force(ASCE 13.3)
Horizontal
F = 1.6SpglpW,
0.4a,SpW, Pmax DS'PY¥p
b= M( + ZE)
R, h
(K) Fpmin = O.SSDslpr
Fp= 40 x Wp <------ controls
Fomax = 1.64 x Wp
Fomin = 31 xWp
Design Fypoiz = .40 X Wp
Vertical
Fover = +/-0.25dsWp
Design Fy et = .20 x Wp

Wind Loads (ASCE 7-16 Chapter 29 Building Appurtenances)

Wind Speed, V = 98 MPH

Exposure Cat = C [ASCE Section 26.7.3]
Ky = 0.85  [ASCE Table 26.6-1]
K, = 1 [ASCE Section 26.8]

= 9.5 [ASCE Table 26.11-1]

zy= 900 [ASCE Table 26.11-1]

K, = 0.85 [ASCE Table 26.10-1 Footnote Equations]
Horizontal GC, = 1.9 [ASCE Section 29.4.1]
Vertical GC, = 1.5 [ASCE Section 29.4.1]

gn= 17.7402 psf [ASCE Eq 26.10-1]

Phoriz = 33.7065 psf
Pyert = 26.6104 psf

SHEET NO.

DATE

DATE
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CONSULTING ENGINEERS DOAS RTU

600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATED BY DL DATE
360-714-8260 www.king-works.com CHECKED BY DATE

Calculate Unit Overturning and Shear For Wind & Seismic

Unit: DOAS R-01
Weight = 7700 Ibs
Length = 20.9375 ft

Width = 8.16667 ft
Height = 8.58333 ft

Overturning in Short Direction

2 2 Max/Min Reactions (LRFD)
<13 12D+E: 7015 Ibs
ol 9D+E: 1070 Ibs
] ]
W= 1.2D+W: 10078 Ibs
9D+W:  -1993 lbs
. E= 3060 Ibs 3 Max/Min Reactions (ASD)
- Ll LO
W= 6058 Ibs s D+7E: 5527 Ibs
I .6D+.7E: 633 Ibs
S D+6W: 7125Ibs
£ BD+.6W:  -965 Ibs
4 Width = 8.167 ft 4 1.0D 3850
¥ v 1.0E 2395
1.0W 5458
Overturning in Long Direction
8 5 Max/Min Reactions (LRFD)
<13 1.2D+E: 6034 Ibs
212 9D+E: 2051 Ibs
1 ]
w z 1.2D+W: 7379 lbs
9D+W: 706 Ibs
=
. E= 3060 Ilbs Py Max/Min Reactions (ASD)
W= 2363 lbs = D+7E: 4840 Ibs
1 BD+.7E: 1320 Ibs
S D+6W: 5506 Ibs
£ 6D+6W: 654 Ibs
4 Length = 20.94 ft 4 1.0D 3850
v v 1.0E 1414
1.0W 2759
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DOAS RTU

JOB NO. 21239

CALCULATED BY DL

360-714-8260 www.king-works.com CHECKED BY
Wind and Seismic Criteria
Seismic (ASCE 7-16 Chapter 13)
Site Class = D [Assumed]
Sps= 1.02g [USGS Hazard Calculator]
lp= 1 [ASCE Section 13.1.3]
ap = 2.5 [ASCE Table 13.6-1]
Rp = 6 [ASCE Table 13.6-1]
Bldg Ht = 22.5ft [h]
unit Ht on Bldg = 22.5ft []
Seismic Design Force(ASCE 13.3)
Horizontal
F = 1.6SpglpW,
0.4a,SpW, Pmax DS'PY¥p
P~ s p( + ZE)
R, h
(K) Fpmin = O.SSDslpr
Fp= 51 xWp <------ controls
Fomax = 1.64 x Wp
Fomin = 31 xWp
Design Fypoiz = .51 X Wp
Vertical
Fover = +/-0.2SdsWp
Design Fy et = .20 x Wp

Wind Loads (ASCE 7-16 Chapter 29 Building Appurtenances)

Wind Speed, V = 98 MPH

Exposure Cat = C [ASCE Section 26.7.3]
Ky = 0.85  [ASCE Table 26.6-1]
K, = 1 [ASCE Section 26.8]

= 9.5 [ASCE Table 26.11-1]

zy= 900 [ASCE Table 26.11-1]

K, = 0.92 [ASCE Table 26.10-1 Footnote Equations]
Horizontal GC, = 1.9 [ASCE Section 29.4.1]
Vertical GC, = 1.5 [ASCE Section 29.4.1]

an = 19.3211 psf [ASCE Eq 26.10-1]

Phoriz = 36.71 pSf
Pet= 28.9816 psf

SHEET NO.

DATE

DATE
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CONSULTING ENGINEERS DOAS RTU

600 Dupont St * Ste B JOB NO. 21239
Bellingham, WA 98225 CALCULATED BY DL
CHECKED BY

360-714-8260 www.king-works.com

Calculate Unit Overturning and Shear For Wind & Seismic

Unit: DOAS R-01

Weight = 2700 Ibs

Length = 8.21667 ft
Width = 4 ft
Height = 6 ft

Overturning in Short Direction

SHEET NO.
DATE
DATE

Max/Min Reactions (LRFD)

248
<= 1.2D+E: 2931 Ibs
83 9D+E:  -96 Ibs
] ]
W= 1.2D+W: 3454 Ibs
9D+W:  -619 Ibs
. E= 13801Ibs - Max/Min Reactions (ASD)
W= 18101Ibs © D+.7E: 2268 Ibs
I .6D+.7E: -108 lbs
S D+.6W: 2450 Ibs
L B6D+6W:  -290 Ibs
4 Width = 4 ft 4 1.0D 1350
v  / 1.0E 1311
1.0W 1834
Overturning in Long Direction
o o Max/Min Reactions (LRFD)
QAQ :
<1 1.2D+E: 2400 Ibs
B8 9D+E:  4351Ibs
1 ]
w = 1.2D+W: 2418 Ibs
OD+W: 417 Ibs
. E= 13801lbs Max/Min Reactions (ASD)
W= 881lbs © D+.7E: 1896 Ibs
I 6D+.7E: 264 Ibs
S D+.6W: 1829 Ibs
£ B6D+6W: 331 Ibs
4 Length = 8.217 ft 4 1.0D 1350
v $ 1.0E 780
1.0W 798
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-1 -LEVEL1-41&E

Center of Splice to Face of Column 26.5 in
Vu (gravity) 3 k
Pu (compression) 43 k
Beam W12X40
Bm Depth 11.9 in
Min Gap 0.15 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 3
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 30.5 in
C (from Manual T7-7, 8=0, s=3) 0.53
@®Rn=Ceqrn (beam-side bolt group) 18.8 k
Check vs. Gravity Vu OK 0.16
ex (gusset-side bolt group) 225 in
C (from Manual T7-7, =0, s=3) 0.70
@®Rn=Caqrn (gusset-side bolt group) 25.1 k
Check vs. Gravity Vu OK 0.12
Avg gusset-to-bm conn length minus 1" snip 25.0 in
Point from Col Face (grav + seis) 13.0 in
Ru 431 k
Y 4.0 deg
ex(grav+seis to gusset-side bolt group) 9.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 3.72
@Rn=Cqrn (gusset-side bolt group) 133.18 k
Check vs. Ru (grav + seis) OK 0.32
ex(grav+seis to beam-side bolt group) 17.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.68
C (to use, if Manual angle too conservative) 2.68
@Rn=Cqrn (gusset-side bolt group) 95.94 k
Check vs. Ru (grav + seis) OK 0.45
Beam Bolt Bearing: Gravity ¢r 25.9 k/bolt
@Rn=Corn 13.6 k
Check vs. Gravity Vu OK 0.22
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 69.4 k
Check vs. Ru (grav + seis) OK 0.62
Tearout Gravity @rn 275 k/bolt
@Rn=Coprn 14.4 k
Check vs. Gravity Vu OK 0.21
Tearout Gravity + Seis ¢rn 344 k/bolt
@Rn=Corn 92.1 k
Check vs. Ru (grav + seis) OK 0.47
Splice Plates - Thickness 0.25 in
Splice Plates - Height 9.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 128.7 k
Check vs. Ru (grav + seis) OK 0.33

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

87 k-in 5-242
142.5 k
OK 0.02
507.7 k-in
OK 0.17
100.5 k 5-243
OK 0.03
Odd
3.0 in
8.7 in"3
422.0 k-in
OK 0.21
16.0 in
48.0 k-in
OK 0.09 5244
OK 0.11
15.8 in 5-245
419.0 k-in
0.557 in
OK 0.90

overaLLsTatus| ok |
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Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-1 -LEVEL2-3.8&E

Center of Splice to Face of Column 23.5 in
Vu (gravity) 3 k
Pu (compression) 8 k
Beam W12X40
Bm Depth 11.9 in
Min Gap 0.15 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 3
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 27.5 in
C (from Manual T7-7, 8=0, s=3) 0.57
@®Rn=Ceqrn (beam-side bolt group) 20.4 k
Check vs. Gravity Vu OK 0.15
ex (gusset-side bolt group) 19.5 in
C (from Manual T7-7, =0, s=3) 0.79
@®Rn=Caqrn (gusset-side bolt group) 28.3 k
Check vs. Gravity Vu OK 0.1
Avg gusset-to-bm conn length minus 1" snip 22.0 in
Point from Col Face (grav + seis) 11.5 in
Ru 85 k
Y 20.6 deg
ex(grav+seis to gusset-side bolt group) 8.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 3.99
@Rn=Cqrn (gusset-side bolt group) 142.84 k
Check vs. Ru (grav + seis) OK 0.06
ex(grav+seis to beam-side bolt group) 16.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.83
C (to use, if Manual angle too conservative) 2.83
@Rn=Cqrn (gusset-side bolt group) 101.31 k
Check vs. Ru (grav + seis) OK 0.08
Beam Bolt Bearing: Gravity ¢r 25.9 k/bolt
@Rn=Corn 14.8 k
Check vs. Gravity Vu OK 0.20
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 73.3 k
Check vs. Ru (grav + seis) OK 0.12
Tearout Gravity @rn 275 k/bolt
@Rn=Coprn 15.7 k
Check vs. Gravity Vu OK 0.19
Tearout Gravity + Seis ¢rn 344 k/bolt
@Rn=Corn 97.3 k
Check vs. Ru (grav + seis) OK 0.09
Splice Plates - Thickness 0.25 in
Splice Plates - Height 9.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 39.3 ksi
@PRn=¢FcrAg 186.7 k
Check vs. Ru (grav + seis) OK 0.05

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

78

k-in

142.5

OK

0.02

507.7

k-in

OK

0.15

100.5

OK

0.03

Odd

3.0

8.7

422.0

OK

14.5

43.5

OK

OK

15.8

419.0

0.557

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-2 -LEVEL1-47&E

Center of Splice to Face of Column 18.5 in
Vu (gravity) 4 k
Pu (compression) 14 k
Beam W12X40
Bm Depth 11.9 in
Min Gap 0.15 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 3
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 225 in
C (from Manual T7-7, 8=0, s=3) 0.69
@®Rn=Ceqrn (beam-side bolt group) 24.7 k
Check vs. Gravity Vu OK 0.16
ex (gusset-side bolt group) 14.5 in
C (from Manual T7-7, =0, s=3) 1.03
@®Rn=Caqrn (gusset-side bolt group) 36.9 k
Check vs. Gravity Vu OK 0.1
Avg gusset-to-bm conn length minus 1" snip 17.0 in
Point from Col Face (grav + seis) 9.0 in
Ru 14.6 k
Y 15.9 deg
ex(grav+seis to gusset-side bolt group) 5.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 5.53
@Rn=Cqrn (gusset-side bolt group) 197.97 k
Check vs. Ru (grav + seis) OK 0.07
ex(grav+seis to beam-side bolt group) 13.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 3.12
C (to use, if Manual angle too conservative) 3.12
@Rn=Cqrn (gusset-side bolt group) 111.70 k
Check vs. Ru (grav + seis) OK 0.13
Beam Bolt Bearing: Gravity ¢r 25.9 k/bolt
@Rn=Corn 17.9 k
Check vs. Gravity Vu OK 0.22
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 80.8 k
Check vs. Ru (grav + seis) OK 0.18
Tearout Gravity @rn 275 k/bolt
@Rn=Coprn 19.0 k
Check vs. Gravity Vu OK 0.21
Tearout Gravity + Seis ¢rn 344 k/bolt
@Rn=Corn 107.3 k
Check vs. Ru (grav + seis) OK 0.14
Splice Plates - Thickness 0.25 in
Splice Plates - Height 9.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 128.7 k
Check vs. Ru (grav + seis) OK 0.11

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)

Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)
Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)
Mmax

tmax

Check Zt < tmax

84

k-in

142.5

OK

0.03

507.7

k-in

OK

0.17

100.5

OK

0.04

Odd

3.0

8.7

422.0

OK

12.0

48.0

OK

OK

15.8

419.0

0.557

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-3 -LEVEL2-C.2

Center of Splice to Face of Column 46.5 in
Vu (gravity) 9 k
Pu (compression) 9 k
Beam W16X57
Bm Depth 16.4 in
Min Gap 0.21 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 4
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 50.5 in
C (from Manual T7-7, 8=0, s=3) 0.69
@®Rn=Ceqrn (beam-side bolt group) 24.7 k
Check vs. Gravity Vu OK 0.36
ex (gusset-side bolt group) 425 in
C (from Manual T7-7, =0, s=3) 1.03
@®Rn=Caqrn (gusset-side bolt group) 36.9 k
Check vs. Gravity Vu OK 0.24
Avg gusset-to-bm conn length minus 1" snip 45.0 in
Point from Col Face (grav + seis) 23.0 in
Ru 127 k
Y 45.0 deg
ex(grav+seis to gusset-side bolt group) 19.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 1.81
@Rn=Cqrn (gusset-side bolt group) 64.80 k
Check vs. Ru (grav + seis) OK 0.20
ex(grav+seis to beam-side bolt group) 27.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 1.31
C (to use, if Manual angle too conservative) 1.31
@Rn=Cqrn (gusset-side bolt group) 46.90 k
Check vs. Ru (grav + seis) OK 0.27
Beam Bolt Bearing: Gravity ¢r 37.7 k/bolt
@Rn=Corn 26.0 k
Check vs. Gravity Vu OK 0.35
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 49.4 k
Check vs. Ru (grav + seis) OK 0.26
Tearout Gravity rn 40.1 k/bolt
@Rn=Coprn 27.7 k
Check vs. Gravity Vu OK 0.33
Tearout Gravity + Seis ¢rn 50.1 k/bolt
@Rn=Corn 65.6 k
Check vs. Ru (grav + seis) OK 0.19
Splice Plates - Thickness 0.25 in
Splice Plates - Height 12.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 169.4 k
Check vs. Ru (grav + seis) OK 0.08

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

441

187.5

OK

878.9

OK

131.6

OK

Even

6.0

14.3

696.2

OK

26.0

234.0

OK

OK

26.0

689.5

0.530

OK

k-in
0.05
k-in

0.50

0.07

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-4 -LEVEL2-C

Center of Splice to Face of Column 36.5 in
Vu (gravity) 15 k
Pu (compression) 26 k
Beam W16X57
Bm Depth 16.4 in
Min Gap 0.21 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 4
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 40.5 in
C (from Manual T7-7, 8=0, s=3) 0.64
@Rn=Ceqrn (beam-side bolt group) 22.9 k
Check vs. Gravity Vu OK 0.65
ex (gusset-side bolt group) 325 in
C (from Manual T7-7, =0, s=3) 0.79
@®Rn=Caqrn (gusset-side bolt group) 28.4 k
Check vs. Gravity Vu OK 0.53
Avg gusset-to-bm conn length minus 1" snip 35.0 in
Point from Col Face (grav + seis) 18.0 in
Ru 30.0 k
Y 30.0 deg
ex(grav+seis to gusset-side bolt group) 14.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.78
@Rn=Cqrn (gusset-side bolt group) 99.52 k
Check vs. Ru (grav + seis) OK 0.30
ex(grav+seis to beam-side bolt group) 225 in
C (from Manual T7-7, 8=90-Y,, s=3) 1.88
C (to use, if Manual angle too conservative) 1.88
@Rn=Cqrn (gusset-side bolt group) 67.30 k
Check vs. Ru (grav + seis) OK 0.45
Beam Bolt Bearing: Gravity ¢r 37.7 k/bolt
@Rn=Corn 24.1 k
Check vs. Gravity Vu OK 0.62
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 70.9 k
Check vs. Ru (grav + seis) OK 0.42
Tearout Gravity rn 40.1 k/bolt
@Rn=Coprn 25.7 k
Check vs. Gravity Vu OK 0.58
Tearout Gravity + Seis ¢rn 50.1 k/bolt
@Rn=Corn 94.2 k
Check vs. Ru (grav + seis) OK 0.32
Splice Plates - Thickness 0.25 in
Splice Plates - Height 12.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 169.4 k
Check vs. Ru (grav + seis) OK 0.18

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

585

k-in

187.5

OK

0.08

878.9

k-in

OK

0.67

131.6

OK

0.1

Even

6.0

14.3

696.2

OK

21.0

315.0

OK

OK

26.0

689.5

0.530

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-S -LEVEL1-5&E

Center of Splice to Face of Column 19.5 in
Vu (gravity) 26 k
Pu (compression) 21 k
Beam W16X57
Bm Depth 16.4 in
Min Gap 0.21 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 4
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 23.5 in
C (from Manual T7-7, 8=0, s=3) 1.09
@®Rn=Ceqrn (beam-side bolt group) 39.0 k
Check vs. Gravity Vu OK 0.67
ex (gusset-side bolt group) 15.5 in
C (from Manual T7-7, =0, s=3) 1.62
@®Rn=Caqrn (gusset-side bolt group) 58.0 k
Check vs. Gravity Vu OK 0.45
Avg gusset-to-bm conn length minus 1" snip 18.0 in
Point from Col Face (grav + seis) 9.5 in
Ru 334 k
Y 51.1 deg
ex(grav+seis to gusset-side bolt group) 6.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 4.41
@Rn=Cqrn (gusset-side bolt group) 157.88 k
Check vs. Ru (grav + seis) OK 0.21
ex(grav+seis to beam-side bolt group) 14.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.24
C (to use, if Manual angle too conservative) 2.24
@Rn=Cqrn (gusset-side bolt group) 80.19 k
Check vs. Ru (grav + seis) OK 0.42
Beam Bolt Bearing: Gravity ¢r 37.7 k/bolt
@Rn=Corn 41.1 k
Check vs. Gravity Vu OK 0.63
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 84.5 k
Check vs. Ru (grav + seis) OK 0.40
Tearout Gravity rn 40.1 k/bolt
@Rn=Coprn 43.7 k
Check vs. Gravity Vu OK 0.60
Tearout Gravity + Seis ¢rn 50.1 k/bolt
@Rn=Corn 112.3 k
Check vs. Ru (grav + seis) OK 0.30
Splice Plates - Thickness 0.25 in
Splice Plates - Height 12.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 169.4 k
Check vs. Ru (grav + seis) OK 0.20

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

572

k-in

187.5

OK

0.14

878.9

k-in

OK

0.65

131.6

OK

0.20

Even

6.0

14.3

696.2

OK

12.5

325.0

OK

OK

26.0

689.5

0.530

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-6 -LEVEL2-4.2

Center of Splice to Face of Column 26.5 in
Vu (gravity) 20 k
Pu (compression) 7 k
Beam W16X57
Bm Depth 16.4 in
Min Gap 0.21 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 4
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 30.5 in
C (from Manual T7-7, 8=0, s=3) 0.84
@®Rn=Ceqrn (beam-side bolt group) 30.1 k
Check vs. Gravity Vu OK 0.67
ex (gusset-side bolt group) 225 in
C (from Manual T7-7, =0, s=3) 1.14
@®Rn=Caqrn (gusset-side bolt group) 40.8 k
Check vs. Gravity Vu OK 0.49
Avg gusset-to-bm conn length minus 1" snip 25.0 in
Point from Col Face (grav + seis) 13.0 in
Ru 212 k
Y 70.7 deg
ex(grav+seis to gusset-side bolt group) 9.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.66
@Rn=Cqrn (gusset-side bolt group) 95.23 k
Check vs. Ru (grav + seis) OK 0.22
ex(grav+seis to beam-side bolt group) 17.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 1.53
C (to use, if Manual angle too conservative) 1.53
@Rn=Cqrn (gusset-side bolt group) 54.77 k
Check vs. Ru (grav + seis) OK 0.39
Beam Bolt Bearing: Gravity ¢r 37.7 k/bolt
@Rn=Corn 31.7 k
Check vs. Gravity Vu OK 0.63
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 57.7 k
Check vs. Ru (grav + seis) OK 0.37
Tearout Gravity rn 40.1 k/bolt
@Rn=Coprn 33.7 k
Check vs. Gravity Vu OK 0.59
Tearout Gravity + Seis ¢rn 50.1 k/bolt
@Rn=Corn 76.7 k
Check vs. Ru (grav + seis) OK 0.28
Splice Plates - Thickness 0.25 in
Splice Plates - Height 12.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 169.4 k
Check vs. Ru (grav + seis) OK 0.13

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

580

k-in

187.5

OK

0.11

878.9

k-in

OK

0.66

131.6

OK

0.15

Even

6.0

14.3

696.2

OK

16.0

320.0

OK

OK

26.0

689.5

0.530

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-7 -LEVEL2-3.2

Center of Splice to Face of Column 55.5 in
Vu (gravity) 20 k
Pu (compression) 9 k
Beam W21X93
Bm Depth 21.6 in
Min Gap 0.27 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 6
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 59.5 in
C (from Manual T7-7, 8=0, s=3) 0.91
@Rn=Ceqrn (beam-side bolt group) 32.6 k
Check vs. Gravity Vu OK 0.61
ex (gusset-side bolt group) 51.5 in
C (from Manual T7-7, =0, s=3) 1.05
@®Rn=Caqrn (gusset-side bolt group) 37.6 k
Check vs. Gravity Vu OK 0.53
Avg gusset-to-bm conn length minus 1" snip 54.0 in
Point from Col Face (grav + seis) 275 in
Ru 219 k
Y 65.8 deg
ex(grav+seis to gusset-side bolt group) 24.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.41
@Rn=Cqrn (gusset-side bolt group) 86.28 k
Check vs. Ru (grav + seis) OK 0.25
ex(grav+seis to beam-side bolt group) 32.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 1.83
C (to use, if Manual angle too conservative) 1.83
@Rn=Cqrn (gusset-side bolt group) 65.51 k
Check vs. Ru (grav + seis) OK 0.33
Beam Bolt Bearing: Gravity ¢r 50.9 k/bolt
@Rn=Corn 46.3 k
Check vs. Gravity Vu OK 0.43
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 93.1 k
Check vs. Ru (grav + seis) OK 0.24
Tearout Gravity rn 54.1 k/bolt
@Rn=Coprn 49.2 k
Check vs. Gravity Vu OK 0.41
Tearout Gravity + Seis ¢rn 67.6 k/bolt
@Rn=Corn 123.7 k
Check vs. Ru (grav + seis) OK 0.18
Splice Plates - Thickness 0.25 in
Splice Plates - Height 18.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 250.7 k
Check vs. Ru (grav + seis) OK 0.09

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233
To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)

Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)
Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)
Mmax

tmax

Check Zt < tmax

1160

k-in

277.5

OK

0.07

1925.2

k-in

OK

0.60

193.8

OK

0.10

Even

13.5

in

31.0

in"3

1509.7

k-in

OK

30.5

610.0

OK

OK

54.2

1437.4

0.504

OK

0.77
in
k-in
0.32
0.40
in
k-in
in
0.99

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-S - LEVEL 1-28C.7

Center of Splice to Face of Column 18.5 in
Vu (gravity) 5 k
Pu (compression) 15 k
Beam W12X40
Bm Depth 11.9 in
Min Gap 0.15 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 3
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 225 in
C (from Manual T7-7, 8=0, s=3) 0.69
@®Rn=Ceqrn (beam-side bolt group) 24.7 k
Check vs. Gravity Vu OK 0.20
ex (gusset-side bolt group) 14.5 in
C (from Manual T7-7, =0, s=3) 1.04
@®Rn=Caqrn (gusset-side bolt group) 37.2 k
Check vs. Gravity Vu OK 0.13
Avg gusset-to-bm conn length minus 1" snip 17.0 in
Point from Col Face (grav + seis) 9.0 in
Ru 15.8 k
Y 18.4 deg
ex(grav+seis to gusset-side bolt group) 5.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 4.71
@Rn=Cqrn (gusset-side bolt group) 168.62 k
Check vs. Ru (grav + seis) OK 0.09
ex(grav+seis to beam-side bolt group) 13.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.92
C (to use, if Manual angle too conservative) 2.92
@Rn=Cqrn (gusset-side bolt group) 104.54 k
Check vs. Ru (grav + seis) OK 0.15
Beam Bolt Bearing: Gravity ¢r 25.9 k/bolt
@Rn=Corn 17.9 k
Check vs. Gravity Vu OK 0.28
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 75.6 k
Check vs. Ru (grav + seis) OK 0.21
Tearout Gravity @rn 275 k/bolt
@Rn=Coprn 19.0 k
Check vs. Gravity Vu OK 0.26
Tearout Gravity + Seis ¢rn 344 k/bolt
@Rn=Corn 100.4 k
Check vs. Ru (grav + seis) OK 0.16
Splice Plates - Thickness 0.25 in
Splice Plates - Height 9.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 271 ksi
@PRn=¢FcrAg 128.7 k
Check vs. Ru (grav + seis) OK 0.12

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl) 105 k-in
Shear gRn 142.5 k

Check vs. Gravity Vu OK 0.04

Flexure gbMn 507.7 k-in

Check vs. Gravity Mu(spl) OK 0.21
Splice Net Section: Shear pRn 100.5 k

Check vs. Gravity Vu OK 0.05

Even or Odd # Bolts per Row Odd

Sum Bolt Vert Distances from CL 3.0 in

Znet 8.7 in"3

Flexure gbMn 422.0 k-in

Check vs. Gravity Mu(spl) OK 0.25
Center Grav+Seis Center to 1st Row Bm Bolts 12.0 in

Mu(spl) 60.0 k-in

Check vs. Gravity Mu(spl) OK 0.12

Chk Flex Rupture vs. Mu(spl) OK 0.14
C' (from Manual T7-7, =0, s=3) 15.8 in

Mmax 419.0 k-in
tmax 0.557 in

Check Zt < tmax OK 0.90

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-S - LEVEL 2 - 28D

Center of Splice to Face of Column 40.5 in
Vu (gravity) 17 k
Pu (compression) 32 k
Beam W16X57
Bm Depth 16.4 in
Min Gap 0.21 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 4
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 1" A325-N
@rn (dbl shr) per bolt 63.6 k
ex (beam-side bolt group) 44.5 in
C (from Manual T7-7, 8=0, s=3) 0.58
@®Rn=Ceqrn (beam-side bolt group) 36.9 k
Check vs. Gravity Vu OK 0.46
ex (gusset-side bolt group) 36.5 in
C (from Manual T7-7, =0, s=3) 0.71
@®Rn=Caqrn (gusset-side bolt group) 45.2 k
Check vs. Gravity Vu OK 0.38
Avg gusset-to-bm conn length minus 1" snip 39.0 in
Point from Col Face (grav + seis) 20.0 in
Ru 36.2 k
Y 28.0 deg
ex(grav+seis to gusset-side bolt group) 16.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 3.01
@Rn=Cqrn (gusset-side bolt group) 191.44 k
Check vs. Ru (grav + seis) OK 0.19
ex(grav+seis to beam-side bolt group) 24.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 214
C (to use, if Manual angle too conservative) 214
@Rn=Cqrn (gusset-side bolt group) 136.10 k
Check vs. Ru (grav + seis) OK 0.27
Beam Bolt Bearing: Gravity ¢r 50.3 k/bolt
@Rn=Corn 29.2 k
Check vs. Gravity Vu OK 0.58
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 107.7 k
Check vs. Ru (grav + seis) OK 0.34
Tearout Gravity @rn 36.9 k/bolt
@Rn=Coprn 21.4 k
Check vs. Gravity Vu OK 0.79
Tearout Gravity + Seis ¢rn 46.2 k/bolt
@Rn=Corn 98.8 k
Check vs. Ru (grav + seis) OK 0.37
Splice Plates - Thickness 0.375 in
Splice Plates - Height 12.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 55.4
@Fcr (from Manual T4-22) 35.8 ksi
@PRn=¢FcrAg 335.6 k
Check vs. Ru (grav + seis) OK 0.11

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233
To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

731

k-in

281.3

OK

0.06

1318.4

k-in

OK

0.55

175.5

OK

0.10

Even

6.0

in

19.2

in"3

934.6

k-in

OK

0.78

23.0

in

391.0

k-in

OK

0.30

OK

26.0

1224.6

0.940

OK

0.42
in
k-in
in
0.80

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-1O -LEVEL 1-48&B

Center of Splice to Face of Column 14.5 in
Vu (gravity) 24 k
Pu (compression) 16 k
Beam W14X48
Bm Depth 13.8 in
Min Gap 0.17 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 3
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 18.5 in
C (from Manual T7-7, 8=0, s=3) 0.83
@Rn=Ceqrn (beam-side bolt group) 29.7 k
Check vs. Gravity Vu OK 0.81
ex (gusset-side bolt group) 10.5 in
C (from Manual T7-7, =0, s=3) 1.40
@®Rn=Caqrn (gusset-side bolt group) 50.1 k
Check vs. Gravity Vu OK 0.48
Avg gusset-to-bm conn length minus 1" snip 13.0 in
Point from Col Face (grav + seis) 7.0 in
Ru 288 k
Y 56.3 deg
ex(grav+seis to gusset-side bolt group) 3.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 3.52
@Rn=Cqrn (gusset-side bolt group) 126.02 k
Check vs. Ru (grav + seis) OK 0.23
ex(grav+seis to beam-side bolt group) 11.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 1.39
C (to use, if Manual angle too conservative) 1.39
@Rn=Cqrn (gusset-side bolt group) 49.76 k
Check vs. Ru (grav + seis) OK 0.58
Beam Bolt Bearing: Gravity ¢r 29.8 k/bolt
@Rn=Corn 24.8 k
Check vs. Gravity Vu OK 0.97
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 41.5 k
Check vs. Ru (grav + seis) OK 0.70
Tearout Gravity @rn 31.7 k/bolt
@Rn=Coprn 26.3 k
Check vs. Gravity Vu OK 0.91
Tearout Gravity + Seis ¢rn 39.6 k/bolt
@Rn=Corn 55.1 k
Check vs. Ru (grav + seis) OK 0.52
Splice Plates - Thickness 0.25 in
Splice Plates - Height 9.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 27.0 ksi
@PRn=¢FcrAg 128.3 k
Check vs. Ru (grav + seis) OK 0.22

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

408

142.5

OK

507.7

OK

100.5

OK

Odd

3.0

8.7

422.0

OK

10.0

240.0

OK

OK

15.8

419.0

0.557

OK

k-in
0.17
k-in

0.80

0.24

overaLLsTatus| ok |

5-242

5-243

5-244

5-245




Page 196 of 307

12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-11 -LEVEL 1-3&A.1

Center of Splice to Face of Column 17.5 in
Vu (gravity) 29 k
Pu (compression) 7 k
Beam W24X131
Bm Depth 24.5 in
Min Gap 0.31 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 6
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 215 in
C (from Manual T7-7, 8=0, s=3) 245
@®Rn=Ceqrn (beam-side bolt group) 87.7 k
Check vs. Gravity Vu OK 0.33
ex (gusset-side bolt group) 13.5 in
C (from Manual T7-7, =0, s=3) 3.78
@®Rn=Caqrn (gusset-side bolt group) 135.3 k
Check vs. Gravity Vu OK 0.21
Avg gusset-to-bm conn length minus 1" snip 16.0 in
Point from Col Face (grav + seis) 8.5 in
Ru 298 k
Y 76.4 deg
ex(grav+seis to gusset-side bolt group) 5.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 8.13
@Rn=Cqrn (gusset-side bolt group) 291.05 k
Check vs. Ru (grav + seis) OK 0.10
ex(grav+seis to beam-side bolt group) 13.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 4.01
C (to use, if Manual angle too conservative) 4.01
@Rn=Cqrn (gusset-side bolt group) 143.56 k
Check vs. Ru (grav + seis) OK 0.21
Beam Bolt Bearing: Gravity ¢r 53.1 k/bolt
@Rn=Corn 130.1 k
Check vs. Gravity Vu OK 0.22
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 212.9 k
Check vs. Ru (grav + seis) OK 0.14
Tearout Gravity @rn 56.4 k/bolt
@Rn=Coprn 138.2 k
Check vs. Gravity Vu OK 0.21
Tearout Gravity + Seis ¢rn 70.5 k/bolt
@Rn=Corn 282.7 k
Check vs. Ru (grav + seis) OK 0.11
Splice Plates - Thickness 0.25 in
Splice Plates - Height 18.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 27.0 ksi
@PRn=¢FcrAg 249.8 k
Check vs. Ru (grav + seis) OK 0.12

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233
To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

580

k-in

277.5

OK

0.10

1925.2

k-in

OK

0.30

193.8

OK

0.15

Even

13.5

in

31.0

in"3

1509.7

k-in

OK

0.38

11.5

in

333.5

k-in

OK

0.17

OK

54.2

1437.4

0.504

OK

0.22
in
k-in
in
0.99

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-11 -LEVEL 2 - 3&A.1

Center of Splice to Face of Column 37.5 in
Vu (gravity) 3 k
Pu (compression) 39 k
Beam W12X40
Bm Depth 11.9 in
Min Gap 0.15 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 3
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 41.5 in
C (from Manual T7-7, 8=0, s=3) 0.38
@®Rn=Ceqrn (beam-side bolt group) 13.5 k
Check vs. Gravity Vu OK 0.22
ex (gusset-side bolt group) 33.5 in
C (from Manual T7-7, =0, s=3) 0.47
@®Rn=Caqrn (gusset-side bolt group) 16.8 k
Check vs. Gravity Vu OK 0.18
Avg gusset-to-bm conn length minus 1" snip 36.0 in
Point from Col Face (grav + seis) 18.5 in
Ru 39.1 k
Y 4.4 deg
ex(grav+seis to gusset-side bolt group) 15.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 5.24
@Rn=Cqrn (gusset-side bolt group) 187.59 k
Check vs. Ru (grav + seis) OK 0.21
ex(grav+seis to beam-side bolt group) 23.0 in
C (from Manual T7-7, 8=90-Y,, s=3) 4.69
C (to use, if Manual angle too conservative) 4.69
@Rn=Cqrn (gusset-side bolt group) 167.90 k
Check vs. Ru (grav + seis) OK 0.23
Beam Bolt Bearing: Gravity ¢r 25.9 k/bolt
@Rn=Corn 9.8 k
Check vs. Gravity Vu OK 0.31
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 1214 k
Check vs. Ru (grav + seis) OK 0.32
Tearout Gravity @rn 275 k/bolt
@Rn=Coprn 10.4 k
Check vs. Gravity Vu OK 0.29
Tearout Gravity + Seis ¢rn 344 k/bolt
@Rn=Corn 161.2 k
Check vs. Ru (grav + seis) OK 0.24
Splice Plates - Thickness 0.25 in
Splice Plates - Height 9.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 27.0 ksi
@PRn=¢FcrAg 128.3 k
Check vs. Ru (grav + seis) OK 0.30

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

120

k-in

142.5

OK

0.02

507.7

k-in

OK

0.24

100.5

OK

0.03

Odd

3.0

8.7

422.0

OK

21.5

64.5

OK

OK

15.8

419.0

0.557

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-12 - LEVEL 2 - A&3 (LEVEL 1 LOADS NEGLIGIBLE)

Center of Splice to Face of Column 34.5 in
Vu (gravity) 21 k
Pu (compression) 41 k
Beam W16X57
Bm Depth 16.4 in
Min Gap 0.21 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 4
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 1" A325-N
@rn (dbl shr) per bolt 63.6 k
ex (beam-side bolt group) 38.5 in
C (from Manual T7-7, 8=0, s=3) 0.67
@Rn=Ceqrn (beam-side bolt group) 42.6 k
Check vs. Gravity Vu OK 0.49
ex (gusset-side bolt group) 30.5 in
C (from Manual T7-7, =0, s=3) 0.84
@®Rn=Caqrn (gusset-side bolt group) 53.4 k
Check vs. Gravity Vu OK 0.39
Avg gusset-to-bm conn length minus 1" snip 33.0 in
Point from Col Face (grav + seis) 17.0 in
Ru 46.1 k
Y 271 deg
ex(grav+seis to gusset-side bolt group) 13.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 3.62
@Rn=Cqrn (gusset-side bolt group) 230.23 k
Check vs. Ru (grav + seis) OK 0.20
ex(grav+seis to beam-side bolt group) 215 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.46
C (to use, if Manual angle too conservative) 2.46
@Rn=Cqrn (gusset-side bolt group) 156.46 k
Check vs. Ru (grav + seis) OK 0.29
Beam Bolt Bearing: Gravity ¢r 50.3 k/bolt
@Rn=Corn 33.7 k
Check vs. Gravity Vu OK 0.62
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 123.8 k
Check vs. Ru (grav + seis) OK 0.37
Tearout Gravity @rn 36.9 k/bolt
@Rn=Coprn 24.8 k
Check vs. Gravity Vu OK 0.85
Tearout Gravity + Seis ¢rn 46.2 k/bolt
@Rn=Corn 113.6 k
Check vs. Ru (grav + seis) OK 0.41
Splice Plates - Thickness 0.375 in
Splice Plates - Height 12.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 55.4
@Fcr (from Manual T4-22) 27.0 ksi
@PRn=¢FcrAg 253.1 k
Check vs. Ru (grav + seis) OK 0.18

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233
To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

777 k-in
281.3 k
OK 0.07
1318.4 k-in
OK 0.59
175.5 k
OK 0.12
Even
6.0 in
19.2 in"3
934.6 k-in
OK 0.83
20.0 in
420.0 k-in
OK 0.32
OK 0.45
26.0 in
1224.6 k-in
0.940 in
OK 0.80

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-13 -LEVEL 2 - 28A.1

Center of Splice to Face of Column 14.5 in
Vu (gravity) 15 k
Pu (compression) 26 k
Beam W12X40
Bm Depth 11.9 in
Min Gap 0.15 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 3
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 18.5 in
C (from Manual T7-7, 8=0, s=3) 0.83
@Rn=Ceqrn (beam-side bolt group) 29.7 k
Check vs. Gravity Vu OK 0.50
ex (gusset-side bolt group) 10.5 in
C (from Manual T7-7, =0, s=3) 1.40
@®Rn=Caqrn (gusset-side bolt group) 50.1 k
Check vs. Gravity Vu OK 0.30
Avg gusset-to-bm conn length minus 1" snip 13.0 in
Point from Col Face (grav + seis) 7.0 in
Ru 30.0 k
Y 30.0 deg
ex(grav+seis to gusset-side bolt group) 3.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 4.70
@Rn=Cqrn (gusset-side bolt group) 168.26 k
Check vs. Ru (grav + seis) OK 0.18
ex(grav+seis to beam-side bolt group) 11.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 2.33
C (to use, if Manual angle too conservative) 2.33
@Rn=Cqrn (gusset-side bolt group) 83.41 k
Check vs. Ru (grav + seis) OK 0.36
Beam Bolt Bearing: Gravity ¢r 25.9 k/bolt
@Rn=Corn 21.5 k
Check vs. Gravity Vu OK 0.70
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 60.3 k
Check vs. Ru (grav + seis) OK 0.50
Tearout Gravity @rn 275 k/bolt
@Rn=Coprn 22.8 k
Check vs. Gravity Vu OK 0.66
Tearout Gravity + Seis ¢rn 344 k/bolt
@Rn=Corn 80.1 k
Check vs. Ru (grav + seis) OK 0.37
Splice Plates - Thickness 0.25 in
Splice Plates - Height 9.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 27.0 ksi
@PRn=¢FcrAg 128.3 k
Check vs. Ru (grav + seis) OK 0.23

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

255

k-in

142.5

OK

0.11

507.7

k-in

OK

0.50

100.5

OK

0.15

Odd

3.0

8.7

422.0

OK

10.0

150.0

OK

OK

15.8

419.0

0.557

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
Ki ngwo rks PROJECT PSE - OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 12/6/2023
Bellingham, WA 98225 SUBJECT BRBF Bm-Col Connections

Ph 360-714-8260

BRBF Beam-to-Extended Gusset Plate Connections

LOCATIONIBF-14 -LEVEL 2 - E&1.5

Center of Splice to Face of Column 22.5 in
Vu (gravity) 4 k
Pu (compression) 16 k
Beam W16X57
Bm Depth 16.4 in
Min Gap 0.21 in
Gap Used 1 in
Center Splice to Center Bolt Group (typ ea side) 4 in
Vert Rows of Bolts ea side of splice 2
# Bolts per Row (n) 4
Horiz distance from bm edge to first bolt row 2 in
Bolt Type 3/4" A325-N
@rn (dbl shr) per bolt 35.8 k
ex (beam-side bolt group) 26.5 in
C (from Manual T7-7, 8=0, s=3) 0.97
@®Rn=Ceqrn (beam-side bolt group) 34.7 k
Check vs. Gravity Vu OK 0.12
ex (gusset-side bolt group) 18.5 in
C (from Manual T7-7, =0, s=3) 1.37
@®Rn=Caqrn (gusset-side bolt group) 49.0 k
Check vs. Gravity Vu OK 0.08
Avg gusset-to-bm conn length minus 1" snip 21.0 in
Point from Col Face (grav + seis) 11.0 in
Ru 16.5 k
Y 14.0 deg
ex(grav+seis to gusset-side bolt group) 7.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 6.76
@Rn=Cqrn (gusset-side bolt group) 242.01 k
Check vs. Ru (grav + seis) OK 0.07
ex(grav+seis to beam-side bolt group) 15.5 in
C (from Manual T7-7, 8=90-Y,, s=3) 5.05
C (to use, if Manual angle too conservative) 5.05
@Rn=Cqrn (gusset-side bolt group) 180.79 k
Check vs. Ru (grav + seis) OK 0.09
Beam Bolt Bearing: Gravity ¢r 37.7 k/bolt
@Rn=Corn 36.6 k
Check vs. Gravity Vu OK 0.11
Beam Bolt Bearing: Gravity + Seis pRn=C@rn 190.5 k
Check vs. Ru (grav + seis) OK 0.09
Tearout Gravity rn 40.1 k/bolt
@Rn=Coprn 38.9 k
Check vs. Gravity Vu OK 0.10
Tearout Gravity + Seis ¢rn 50.1 k/bolt
@Rn=Corn 253.1 k
Check vs. Ru (grav + seis) OK 0.07
Splice Plates - Thickness 0.25 in
Splice Plates - Height 12.5 in
Splice Plates - Fy 50 ksi
Splice Plates - Fu 65
Lu 5 in
KL/r 83.1
@Fcr (from Manual T4-22) 27.0 ksi
@PRn=¢FcrAg 168.8 k
Check vs. Ru (grav + seis) OK 0.10

NOTES

5-235

5-236

5-236

5-237

5-237

5-239

5-241

REF: AISC Seismic Design Manual 2nd Ed p. 5-233

To provide .025 rad of rotation for pinned conn per F2.6b

STIFF PL's. (N&FS) TO
MATCH BM FLG. THK. &

WIDTH
BEAM PER:
PLAN

HSS COLUMN
/ PER PLAN
b

N | /T_WORK POINT
I

TYP. BRACE TO COLUMN FLG CONNECTION

Splice Gross Section: Mu(spl)
Shear gRn

Check vs. Gravity Vu

Flexure gbMn

Check vs. Gravity Mu(spl)
Splice Net Section: Shear pRn
Check vs. Gravity Vu

Even or Odd # Bolts per Row
Sum Bolt Vert Distances from CL
Znet

Flexure gbMn

Check vs. Gravity Mu(spl)

Center Grav+Seis Center to 1st Row Bm Bolts
Mu(spl)

Check vs. Gravity Mu(spl)

Chk Flex Rupture vs. Mu(spl)

C' (from Manual T7-7, =0, s=3)

Mmax

tmax

Check Zt < tmax

100

k-in

187.5

OK

0.02

878.9

k-in

OK

0.1

131.6

OK

0.03

Even

6.0

14.3

696.2

OK

14.0

56.0

OK

OK

26.0

689.5

0.530

OK

overaLLsTatus| ok |

5-242

5-243

5-244

5-245
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12/06/23
kingworks Project: PSE OTC
600 Dupont St * Suite B Project #: 021239 Page of
Bellingham, WA 98225 By DL Date
1 Ph 360-714-8260 Subject MISC FRAMING
Load Combinations: 1 ASD D L L2/S W(E) 1 LRFD D L L2/S W(E)
ASD1| 1.00 0.75 0.75 0.00 LRFD 1| 1.40 0.00 0.00 0.00
ASD2| 1.00 1.00 0.00 0.00 LRFD 2 1.20 1.60 0.50 1.00
ASD3| 1.00 0.00 1.00 0.00 LRFD 3| 1.20 0.50 0.50 1.00
ASD4| 1.00 0.75 0.75 0.75 LRFD 4 1.20 0.50 0.50 -1.00
ASD5| 1.00 0.00 0.00 1.00 LRFD 5| 0.90 0.00 0.00 1.00
ASD6| 0.60 0.00 0.00 -1.00 LRFD 6 0.90 0.00 0.00 -1.00
Service TL| 1.00 1.00 1.00 1.00 ServiceTL| 1.00 1.00 1.00 1.00
Service LL| 0.00 1.00 1.00 1.00 ServiceLL| 0.90 0.00 0.00 1.00
Beam Span | 9.0|ft Deflection LL TL
number: [4PLEX INT BM Comb L/ 360 240
position: | D L L2/S W(E)
comments: Wmajor 0.356 1.000 0.000 0.000(|Reactions: max min EI Req'd:
Wminor 0.000 0.000 0.000 0.000 RLmajor 6.1 1.0 LLmaj 4.9e+05
Axial 0.000 0.000 0.000 0.000 RRmajor 6.1 1.0 TLmaj 4.4E+05
4PLEX INT BQty* [ 2 [Name ] 2.0E LVL1.75x11.88| Edge Bracing(x,ft)] 1.0 [top 9.0 |bottom
Wt 9.009 plf cd 1.00 CL(pos) 1.00 Imaj(zz) 489 In4 Bracing (y, ft)| 9.0
d 11.9 in cr 1.00 CL(neg)  1.00 Imin(yy) 11 In4 Wet Use: | FALSE
b 3.51n cv 1.00 Repetitive| FALSE |(TRUE/FALSE) Duration|_Live
Cm Cmisc Mode Value Control:pt:8 Check Max
Fb| 2600 1.00 1.00 Dimension Adj: Mmajor 0.0 17.8 0.00 TRUE 0.77
Fvl 285 1.00 1.00 b: 0.0 Vmajor 6.1 7.9 0.77 TRUE 0.77
ALlmaj 716 360 0.50 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 528 240 0.45 TRUE
10/16/2023 C_SCL v2.00 12/5/17r2/8/19 _ TRUE
2 Support Beam Deflection LL TL
number:(4PLX ENTRYBM Length:| 11.5]|ft Comb L/() 360 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:[ 10.0|ft LLmaj right overhan 1.4se+0s
TLmaj center 1.41E+05
valid Description Type type Start End D L L2/S  W(E)
TRUE [floor udl-kif 0 0.0 10.0 0.137 0.100 0.000 0.000
TRUE udl-kif 0 3.0 7.0 0.040 0.200 0.000 0.000
TRUE [RF udl-kif 0 0.0 10.0 0.113 0.000 0.150 0.000
TRUE pt-kip -1 115 1.200 0.400 0.500 3.000
Support 1-reaction Fy -1 0 -1.1 -0.8 -0.9 0.5 -2.4
Support 2-reaction Fy -1 10 -2.7 -1.4 -1.5 -3.5[ -9.0
4PLX ENTRY|Qty* [ 2 [Name] 2.0E LVL1.75x11.88 Edge Bracing(x,ft)| 1.0 [top 10.0 |bottom
Wt 9.009 plf cd 1.15 CL(pos) 1.00 Imaj(zz) 489 In4 Bracing (y, ft)| 10.0
d 11.9in cr 1.00 CL(neg)  1.00 Imin(yy) 11 In4 Wet Use:|FALSE
b 3.5 in ov 1.00 Repetitive [ FALSE |(TRUE/FALSE) Duration| Snow
Cm Cmisc Mode Value Control:pt:17 Check Max
Fb|] 2600 1.00 1.00 Dimension Adj: Mmajor 0.0 20.5 0.00 TRUE 0.29
d: 0.0 Mneg -3.2 -20.5 0.15 TRUE 0.31
Fv| 285 1.00 1.00 b: 0.0 Vmajor 4.2 9.1 0.46 TRUE 0.46
AlLImaj 2378 360 0.15 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 1668 240 0.14 TRUE
10/16/2023 C_SCL v2.00 12/5/17r2/8/19  TRUE
Beam Span 11.5 ft Deflection LL TL
number: 4PLX GE FLRBM Comb 1 ASD L/O) 360 240
position: D L L2/S W(E)
comments: Wmajor 0.228 0.100 0.060 0.000 Reactions: max min EI Req'd:
holdown on perp cont memt Wminor 0.000 0.000 0.000 0.000 RLmajor 2.1 0.8 LLmaj 1.8E+05
Axial 0.000 0.000 0.000 0.000 RRmajor 2.1 0.8 TLmaj 2.8E+05
4PLX GE FLR Qty* 1 Name 2.0E LVL1.75x11.88 Edge Bracing(x,ft) 2.0 top 12.0 bottom
Wt 4.505 plIf cd 1.15 Cl(pos)  0.96 Imaj(zz) 245 In4 Bracing (y, ft) 12.0
d 11.9 in cr 1.00 CL(neg)  0.38 Imin(yy) 5 In4 Wet Use: FALSE
b 1.75 in Cv 1.00 Repetitive FALSE (TRUE/FALSE) Duration Snhow
Cm Cmisc Mode Value Control:pt:4 Check Max
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. 12/06/23
klngWOrkS Project: PSE OTC
600 Dupont St * Suite B Project #: 021239 Page of
Bellingham, WA 98225 By DL Date
1 Ph 360-714-8260 Subject MISC FRAMING
Fb] 2600 1.00 1.00 Dimension Adj: Mmajor 5.9 9.9 0.60 TRUE 0.60
Fv| 285 1.00 1.00 b: 0.0 Vmajor 0.0 4.5 0.00 TRUE 0.45
ALlmaj 980 360 0.37 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 426 240 0.56 TRUE
10/16/2023 C_SCL v2.00 12/5/17r2/8/19 _ TRUE
2 Support Beam Deflection LL TL
number: [BLEACHER GIRDER Length:| 13.0]ft Comb L/() 360 240
position: |
comments: Support 1: 1.5]|ft Span fiEI Req'd:
Support 2:[ _11.5|ft LLmaj left overhang 2.11e+o0s
TLmaj left overhang 2.52e+0s
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kif 0 0.0 13.0 0.010 0.000 0.000 0.000
TRUE pt-kip -1 6.5 0.975 0.000 1.300 0.000
Support 1-reaction Fy -1 1.5 -0.6 0.0 -0.7 0.0| -1.2
Support 2-reaction Fy -1 11.5 -0.6 0.0 -0.7 0.0] -1.2
BLEACHER GQty**| 1 [Name | w8Xx10| A992| method: ASD YY bracing| 5.0 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 5.0 |ft
10 7.89 40.5 0.17 3.94 0.205 2.96 [ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 5.0 |ft
Fy 50 ZZ Torsional Bracing| 5.0 [ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:3 Check Max
XX | 7.81 8.87 3.22 30.8 1/Qb=0.60 Mn,pos/Qb 5.8 19.0 0.30 TRUE 0.30
YY 1.06 1.66 0.841 60 2.09 Mn,neg/Qb 0.0 -19.0 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE 1/Qv= 0.67 Vn*/Qv 1.1 26.8 0.04 TRUE 0.04
*assumes web is unstiffened (kv=5.34) ALImaj 1527 360 0.24 TRUE
**quantity of unconnected members ATImaj 851 240 0.28 TRUE
11/1/2023 C_ROLL3 v1.0 11/7/17 TRUE
Beam Span | 15.8|ft Deflection LL TL
number: [BLEACHER PURLIN Comb L/ 240 240
position: D L L2/S W(E)
comments: Wmajor 0.065 0.000 0.130 0.000(|Reactions: max min EI Req'd:
Wminor 0.000 0.000 0.000 0.000 RLmajor 1.5 0.3 LLmaj 2.3e+05
Axial 0.000 0.000 0.000 0.000 RRmajor 1.5 0.3 TLmaj 3.4E+05
BLEACHERP|Qty | 1 [Name| HSS5x5x0.1875A500grB(rect)| method: ASD YY bracing| 15.8 [ft
wt d w tw b/t h/t A Kxx K XX bracing(top)| 15.8 |ft
1197 5 5 0.174 257 257 3.28 XX bracing(bottom)| 15.8 |ft
Fy 46 Cb[ 1.00
S Z R L I Fu 58 Mode Value Control:pt:3 Check Max
XX | 5.03 5.89 1.96 189.6 12.6 1/Qb= 0.60 Mn,pos/Qb 6.0 13.5 0.45 TRUE 0.45
YY | 5.03 589 196 189.6 12.6 Mn,neg/Qb 0.0 -13.5 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE 1/Qv= 0.67 Vn*/Qv 0.0 28.6 0.00 TRUE 0.05
*assumes web is unstiffened (k=5) ALlmaj 384 240 0.63 TRUE
ATlmaj 256 240 0.94 TRUE
11/1/2023 HSS v2.1 12/6/17 TRUE
2 Support Beam Deflection LL TL
number:[COL E_3.8 OOP Length:|[_23.0]ft Comb L/Q) 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:
Support 2:  23.0 ft LLmaj center 2.06E+06
TLmaj center 1.37E+06
valid Description Type type Start End D L L2/S W(E)
TRUE WIND pt-kip -1 16.0 0.0 0.000 0.000 0.000 4.500
Support 1-reaction Fy -1 0 0.0 0.0 0.0 -14 -1.4
Support 2-reaction Fy -1 23 0.0 0.0 0.0 -3.1 -3.1
Axial Load(kip) 2.000 0.000 2.500 0.000
COL E_3.8 O Qty 1 Name HSS8x8x0.625A500grB(rect) method: ASD YY bracing 23.0 ft
wt d w tw b/t h/t A Kxx  Kyy XX bracing(top) 23.0 ft
59.32 8 8 0581 10.8 10.8 16.4 1.0 1.0 XX bracing(bottom) 23.0 ft
Fy 46 Cb 1.00
S Zz R L I Fu 58 Mode Value Control:pt:10 Check Max
XX 36.5 44.7 299 276 146 1/Qb= 0.60 Mn,pos/Qb 0.0 102.6 0.00 TRUE 0.19
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. 12/06/23
klngWOrkS Project: PSE OTC
600 Dupont St * Suite B Project #: 021239 Page of
Bellingham, WA 98225 By DL Date
1 Ph 360-714-8260 Subject MISC FRAMING
YY | 36.5 44.7 299 276 146 | Mn,neg/Qb  -19.7 -102.6 0.19 TRUE 0.19
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE 1/Qv= 0.67 Vn*/Qv 1.4 134.2 0.01 TRUE 0.02
governing kL/r: 92.3 1/Qc= 0.60 Pn/Qc 3.7 254.7 0.01 TRUE 0.01
Interaction (C) 0.20 1.00 0.20 TRUE
*assumes web is unstiffened (k=5) ALlmaj 741 360 0.49 TRUE
ATlmaj 741 240 0.32 TRUE
12/6/2023 HSS v2.1 12/6/17 TRUE
Beam Span | 3.3|ft Deflection LL TL
number:(COMP HDR H1 Comb L/0) 360 240
position: | D L L2/S W(E)
comments: Wmajor 0.128 0.000 0.170 0.000(|Reactions: max min EI Req'd:
Wminor 0.000 0.000 0.000 0.000 RLmajor 0.5 0.1 LLmaj 3.9e+03
Axial 0.000 0.000 0.000 0.000 RRmajor 0.5 0.1 TLmaj 4.6E+03
COMP HDR HQty* [ 2 [Name | 2x4] HF #2| Edge Bracing(x,ft)] 3.3 [top 3.3 [bottom
Wt 1.957 plIf cr 1.00 cfBend 1.50 Imaj(zz) 11 In4 Bracing(y,ft)] 3.3
d 3.5in cd 1.15 cfComp  1.15 Imin(yy) 2 In4 Wet Use / Incised: | FALSE| FALSE]
b 3in Cl(pos)  1.00 CfTens 1.50 Duration Repetitive| FALSE|(TRUE/FALSE)
Cm x Ci Cmisc CL(neg) 1.00 Cfu 1.10 Mode Value Control:pt:3 Check Max
Fb 850 1.00 1.00 Dimension Adj: Mmajor 0.4 0.7 0.53 TRUE 0.53
Fv 150 1.00 1.00 b: 0.0 Vmajor 0.0 1.2 0.00 TRUE 0.40
E 1300 1.00 1.00 ALImaj 1273 360 0.28 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 728 240 0.33 TRUE
11/8/2023 C_SAWN v2.00 11/13/17 TRUE
2 Support Beam Deflection LL TL
number:| DECKBM Length:ft Comb L/0) 360 240
position:
comments: Support 1: 0.0|ft Span fiEI Req'd:
Support 2: 7.0]|ft LLmaj center 6.95E+04
TLmaj center 5.56E+04
valid Description Type type Start End D L L2/S W(E)
TRUE [floor udl-kif 0 0.0 7.0 0.040 0.200 0.000 0.000
TRUE udl-kif 0 3.5 7.0 _0.040 0.200 0.000 0.000
Support 1-reaction Fy -1 0 -0.2 -0.9 0.0 0.0] -1.1
Support 2-reaction Fy -1 7 -0.2 -1.2 0.0 0.0 -1.5
DECKBM _[Qty* | 1 [Name | 4x12] HF #2] Edge Bracing(x,ft)] 2.0 [top 7.0 [bottom
Wt 7.337 plf cr 1.00 cfBend 1.10 Imaj(zz) 415 In4 Bracing(y,ft)] 12.0
d 11.3 in cd 1.00 cfComp  1.00 Imin(yy) 40 In4 Wet Use / Incised:| TRUE| TRUE |
b 3.5in CL(pos) 1.00 CfTens 1.00 Duration Repetitive| FALSE|(TRUE/FALSE)
Cm x Ci  Cmisc CL(neg)  0.98 Cfu 1.10 Mode Value Control:pt:14 Check Max
Fb 850 0.80 1.00 Dimension Adj: Mmajor 0.0 4.6 0.00 TRUE 0.48
d: 0.0 Mneg 0.0 -4.5 0.00 TRUE 0.00
Fv 150 0.78 1.00 b: 0.0 Vmajor 1.5 3.1 0.48 TRUE 0.48
E 1300 0.86 1.00 ALlmaj 2392 360 0.15 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 1994 240 0.12 TRUE
10/16/2023 C_SAWN v2.00 11/13/17 TRUE
Joist Plan Span:| 4.0]ft L= 4.0]ft Spacing| 1.33]ft Slope:[0.00:12] 0.0° Deflection LL TL
number:|DECKJIST Comb | 1 ASD L/() 360 240
position: D L L2/S W(E)
comments: w(plan)(ksf):]0.020 0.100 0.000 0.000 Reactions(kip): max min EI Req'd:
w(adj)[ 0.020 0.100 0.000 0.000 RLmajor 0.32 0.032 LLmaj s.76e+03
Axial load from slope as: C |(Tor C) RRmajor 0.32 0.032 TLmaj 4.61€+03
dead & wind load to be applied to actual instead of plan length: TRUE |TRUE/FALSE
DECKJST Qty* 1 Name 2x6 HF #2 Edge Bracing(x,ft) 1.0 top 4.0 bottom
Wt 1.537 plf cr 1.15 cfBend 1.30 Imaj(zz) 21 In4 Bracing(y,ft) 4.0
d 5.5 in cd 1.00 cfComp  1.10 Imin(yy) 2 In4 Wet Use / Incised: TRUE TRUE
b 1.5 in Cl(pos)  1.00 CfTens 1.30 Duration Live Repetitive TRUE (TRUE/FALSE)
Cmx Ci Cmisc CL(neg) 0.96 Cfu 1.15 Mode Value Control:pt:8 Check Max
Fb 850 0.80 1.00 Dimension Adj: Mmajor 0.0 0.6 0.00 TRUE 0.50
Fv 150 0.78 1.00 b: 0.0 Vmajor 0.3 0.6 0.50 TRUE 0.50
E 1300 0.86 1.00 ALImaj 1445 360 0.25 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 1204 240 0.20 TRUE
10/16/2023 C_SAWN v2.00 11/13/17 TRUE
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Support 2:| 31.0|ft

valid Description Type

TRUE |RF
TRUE
TRUE
TRUE

udl-kIf
pt-kip
pt-kip
pt-kip

Support 1-reaction Fy
Support 2-reaction Fy
Axial Load(kip)

Span f EI Req'd:

LLmaj center
TLmaj center

type Start End D L L2/S  W(E)
0 0.0 31.0 0.061 0.000 0.092 0.000
-1 8.5 4.100 0.000 6.500 0.000
-1 185 4.100 0.000 6.500 0.000
-1 285 4.100 0.000 6.500 0.000

-1 0 -5.9 0.0 -9.3 0.0] -15.2

-1 31 -8.3 0.0 -13.1 0.0f -21.3
0.000 0.000 0.000 ###

. 12/06/23
klngWOrkS Project: PSE OTC
600 Dupont St * Suite B Project #: 021239  Page of
Bellingham, WA 98225 By DL Date
1 Ph 360-714-8260 Subject MISC FRAMING
2 Support Beam Deflection LL TL
number:[DS_2_A.2 Length:| 31.0]|ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0]ft

1.49E+07
1.62E+07

Support 2:| 20.0|ft

valid Description Type type Start End D L L2/S W(E)

TRUE |RF udl-kif 0 0.0 20.0 0.061 0.000 0.092 0.000

TRUE pt-kip -1 8.5 4.100 0.000 6.500 0.000

TRUE pt-kip -1 16.1 ### 0.000 ### 0.000

TRUE pt-kip -1 185 4.100 0.000 6.500 0.000
Support 1-reaction Fy -1 0 -5.9 0.0 -7.8 0.0 -13.7
Support 2-reaction Fy -1 20 -16.9 0.0 -20.8 0.0] -37.7
Axial Load(kip) 0.000 0.000 0.000 ###

DS_2_A.2 [Qty**| 1 [Name| W18X40| A992| method: LRFD YY bracing| 31.0 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 |ft
40 17.9 50.9 0.315 6.02 0.525 11.8 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX 68.4 78.4 7.21 612 @b= 0.90 @bMn,pos 206.5 220.6 0.94 TRUE 0.94
YY 6.35 10 1.27 372 19.1 @bMn,neg 0.0 -220.6 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @gv=1.00 @vVn* 3.2 169.2 0.02 TRUE 0.18
governing kL/r: 94.5 @c= 0.90 @cPn 0.0 248.3 0.00 TRUE 0.23
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 531.0 0.00 TRUE 0.11
Interaction (C) 0.94 1.00 0.94 TRUE
*assumes web is unstiffened (kv=5.34) AlLlmaj 430 360 0.84 TRUE
**quantity of unconnected members ATImaj 263 240 0.91 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:[DS_2 A.6 Length:[ 20.0]ft Comb L/() 360 240
position:
comments: Support 1: 0.0|ft Span f EI Req'd:

LLmaj center
TLmaj center

7.15E+06
8.52E+06

Support 2:  29.4 ft

DS_2_A.6 [Qty**| 1 [Name] W18X35] A992] method: LRFD YY bracing| 20.0 [ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
35 17.7 535 0.3 6 0.425 10.3 [ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 [ft Cb | 1.00
S Z R L I Fu 65 Mode Value Control:pt:2 Check Max
XX 57.6 66.5 7.04 510 @b= 0.90 @bMn,pos 169.3 180.2 0.94 TRUE 0.94
YY 5.12 8.06 1.22 240 15.3 @bMn,neg 0.0 -180.2 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 1.0 159.3 0.01 TRUE 0.34
governing kL/r: 98.4 @c= 0.90 @cPn 0.0 199.8 0.00 TRUE 0.11
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 463.5 0.00 TRUE 0.05
Interaction (C) 0.94 1.00 0.94 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 744 360 0.48 TRUE
**quantity of unconnected members ATImaj 417 240 0.58 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: DS_2_B.8 Length: 29.4 ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:

LLmaj center
TLmaj center

1.31E+07
1.41E+07
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. 12/06/23
klngWOrkS Project: PSE OTC
600 Dupont St * Suite B Project #: 021239  Page of
Bellingham, WA 98225 By DL Date
1 Ph 360-714-8260 Subject MISC FRAMING
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kIf 0 0.0 29.4 0.061 0.000 0.092 0.000
TRUE pt-kip -1 1.8 4.100 0.000 6.700 0.000
TRUE pt-kip -1 11.8 4.100 0.000 6.700 0.000
TRUE pt-kip -1 21.8 4.100 0.000 6.700 0.000
Support 1-reaction Fy -1 0 -8.3 0.0 -13.4 0.0| -21.6
Support 2-reaction Fy -1 294 -5.8 0.0 -9.4 0.0] -15.3
Axial Load(kip) 0.000 0.000 0.000 ###
DS_2 B.8 [Qty**| 1 [Name] W18X40| A992| method: LRFD YY bracing| 20.0 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
40 17.9 50.9 0.315 6.02 0.525 11.8 [ 1.0 | 1.0 | 1.0 | xx bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 [ft Cb [ 1.00
S Y4 R L I Fu 65 Mode Value Control:pt:2 Check Max
XX | 68.4 78.4 7.21 612 @b= 0.90 @bMn,pos 189.6 220.6 0.86 TRUE 0.86
YY | 6.35 10 1.27 240 19.1 @bMn,neg 0.0 -220.6 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 3.2 169.2 0.02 TRUE 0.19
governing kL/r:  94.5 @c= 0.90 @cPn 0.0 248.3 0.00 TRUE 0.09
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 531.0 0.00 TRUE 0.04
Interaction (C) 0.86 1.00 0.86 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 489 360 0.74 TRUE
**quantity of unconnected members ATImaj 303 240 0.79 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_2_C.2 Length:[ 26.5]ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span fiEI Req'd:
Support 2:[ _26.5]|ft LLmaj center 8.39E+06
TLmaj center 9.06E+06
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kif 0 0.0 26.5 0.011 0.000 0.010 0.000
TRUE pt-kip -1 8.3 4.100 0.000 6.700 0.000
TRUE pt-kip -1 18.3 4.100 0.000 6.700 0.000
Support 1-reaction Fy -1 0 -4.2 0.0 -6.8 0.0( -11.0
Support 2-reaction Fy -1 26.5 -4.3 0.0 -6.9 0.0]-11.1
Axial Load(kip) 0.000 0.000 0.000 ###
DS_2_C.2 |Qty**| 1 [Name] W16X31| A992| method: LRFD YY bracing| 26.5 |ft
—
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 |ft
31 159 51.6 0.275 5.53 0.44 9.13 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX | 47.2 54 6.41 375 @b= 0.90 @bMn,pos 131.6 142.9 0.92 TRUE 0.92
YY | 449 7.03 1.17 318 12.4 @bMn,neg 0.0 -142.9 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 131.2 0.00 TRUE 0.12
governing kL/r: 102.6 @c= 0.90 @cPn 0.0 170.4 0.00 TRUE 0.24
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 410.9 0.00 TRUE 0.10
Interaction (C) 0.92 1.00 0.92 TRUE
*assumes web is unstiffened (kv=5.34) AlLlmaj 467 360 0.77 TRUE
**quantity of unconnected members ATImaj 288 240 0.83 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: DS_2_C.2LOW Length: 26.5 ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:
Support 2:  26.5 ft LLmaj center 2.64E+06
TLmaj center 2.47E+06
valid Description Type type Start End D L L2/S W(E)
TRUE RF udl-kif 0 0.0 26.5 0.085 0.000 0.210 0.000
Support 1-reaction Fy -1 0 -1.1 0.0 -2.8 0.0 -3.9
Support 2-reaction Fy -1 26.5 -1.1 0.0 -2.8 0.0 -3.9
Axial Load(kip) 0.000 0.000 0.000 ###
DS_2_C.2L0 Qty** 1 Name W14X22 A992 method: LRFD YY bracing 26.5 ft
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. 12/06/23
klngWOrkS Project: PSE OTC
600 Dupont St * Suite B Project #: 021239  Page of
Bellingham, WA 98225 By DL Date
1 Ph 360-714-8260 Subject MISC FRAMING
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 |ft
22 13.7 53.3 023 5 0.335 6.49 [ 1.0 [ 1.0 | 1.0 | xX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX 29 33.2 5.54 199 @b= 0.90 @bMn,pos 38.4 79.3 0.48 TRUE 0.48
YY 2.8 4.39 1.04 318 7 @bMn,neg 0.0 -79.3 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @gv=1.00 @vVn* 0.0 94.5 0.00 TRUE 0.06
governing kL/r: 115.4 @c= 0.90 @cPn 0.0 97.6 0.00 TRUE 0.11
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 292.1 0.00 TRUE 0.04
Interaction (C) 0.48 1.00 0.48 TRUE
*assumes web is unstiffened (kv=5.34) AlLlmaj 788 360 0.46 TRUE
**quantity of unconnected members ATImaj 561 240 0.43 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:(DS_2_D.5 Length:[ 39.3|ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span f EI Req'd:
Support 2:| 39.3|ft LLmaj center 1.18E+07
TLmaj center 1.39E+07
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kIf 0 0.0 39.3 0.011 0.000 0.010 0.000
TRUE pt-kip -1 9.3 2.200 0.000 2.900 0.000
TRUE pt-kip -1 19.3 2.200 0.000 2.900 0.000
TRUE pt-kip -1 29.3 2.200 0.000 2.900 0.000
Support 1-reaction Fy -1 0 -3.6 0.0 -4.6 0.0 -8.2
Support 2-reaction Fy -1 39.25 -3.5 0.0 -4.5 0.0] -7.9
Axial Load(kip) 0.000 0.000 0.000 ###
DS_2_D.5 [Qty**]| 1 [Name] W18X40] A992] method: LRFD YY bracing| 39.3 [ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
40 17.9 50.9 0.315 6.02 0.525 11.8 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 [ft Cb | 1.00
S Y4 R L I Fu 65 Mode Value Control:pt:2 Check Max
XX | 68.4 78.4 7.21 612 @b= 0.90 @bMn,pos 145.9 220.6 0.66 TRUE 0.66
YY | 6.35 10 1.27 471.6 19.1 @bMn,neg 0.0 -220.6 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 3.5 169.2 0.02 TRUE 0.07
governing kL/r: 94.5 @c=  0.90 @cPn 0.0 248.3 0.00 TRUE 0.11
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 531.0 0.00 TRUE 0.05
Interaction (C) 0.66 1.00 0.66 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 543 360 0.66 TRUE
**quantity of unconnected members ATImaj 307 240 0.78 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_2_D.5LOW Length:[ 39.3]ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span fiEI Req'd:
Support 2:[_39.3|ft LLmaj center 9.31E+06
TLmaj center 8.73E+06
valid Description Type type Start End D L L2/S W(E)
TRUE RF udl-kif 0 0.0 39.3 0.093 0.000 0.228 0.000
Support 1-reaction Fy -1 0 -1.8 0.0 -4.5 0.0 -6.3
Support 2-reaction Fy -1 39.25 -1.8 0.0 -4.5 0.0 -6.3
Axial Load(kip) 0.000 0.000 0.000 ###
DS_2_D.5LO Qty** 1 Name W21X44 A992 method: LRFD YY bracing 39.3 ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top) 10.0 ft
44 20.7 53.6 035 6.5 0.45 13 1.0 1.0 1.0 XX bracing(bottom) 10.0 ft
Fy 50 ZZ Torsional Bracing 10.0 ft Cb 1.00
S Z R L I Fu 65 Mode Value Control:pt:2 Check Max
XX 81.6 95.4 8.06 843 @b= 0.90 @bMn,pos 91.7 264.5 0.35 TRUE 0.35
YY 6.37 10.2 1.26 471.6 20.7 @bMn,neg 0.0 -264.5 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 217.4 0.00 TRUE 0.04
governing kL/r:  95.2 @c= 0.90 @cPn 0.0 260.4 0.00 TRUE 0.06
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 585.0 0.00 TRUE 0.03
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1 Ph 360-714-8260 Subject MISC FRAMING
Interaction (C) 0.35 1.00 0.35 TRUE
*assumes web is unstiffened (kv=5.34) AlLlmaj 946 360 0.38 TRUE
**quantity of unconnected members ATImaj 672 240 0.36 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:[DS_3.2_HIGH Length:[ 39.3|ft Comb L/() 360 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:| 39.3|ft LLmaj center 1.94E+07
TLmaj center 2.37E+07
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kif 0 0.0 39.3 0.011 0.000 0.010 0.000
TRUE pt-kip -1 9.3 4.000 0.000 5.100 0.000
TRUE pt-kip -1 19.3 4.000 0.000 4.400 0.000
TRUE pt-kip -1 29.3 4.000 0.000 5.200 0.000
Support 1-reaction Fy -1 0 -6.3 0.0 -7.7 0.0 -14.0
Support 2-reaction Fy -1 39.3 -6.1 0.0 -7.4 0.0] -13.6
Axial Load(kip) 0.000 0.000 0.000 ###
DS_3.2_HIG|Qty**| 1 [Name | W21X48| A992| method: LRFD YY bracing| 39.3 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
48 20.6 53.6 0.35 8.14 0.43 14.1 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 [ft Cb [ 1.00
S Z R L I Fu 65 Mode Value Control:pt:2 Check Max
XX 93 107 8.24 959 @b= 0.90 @bMn,pos 245.8 340.4 0.72 TRUE 0.72
YY | 9.52 149 1.66 471.6 38.7 @bMn,neg 0.0 -340.4 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 5.5 216.3 0.03 TRUE 0.09
governing kL/r:  72.3 @c= 0.90 @cPn 0.0 337.8 0.00 TRUE 0.04
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 634.5 0.00 TRUE 0.02
Interaction (C) 0.72 1.00 0.72 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 517 360 0.70 TRUE
**quantity of unconnected members ATImaj 282 240 0.85 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_3.2_LOW Length:[ 39.3]ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span fiEI Req'd:
Support 2:[ _39.3|ft LLmaj center 7.78E+06
TLmaj center 7.27E+06
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kif 0 0.0 39.3 0.076 0.000 0.190 0.000
Support 1-reaction Fy -1 0 -1.5 0.0 -3.7 0.0 -5.2
Support 2-reaction Fy -1 39.3 -1.5 0.0 -3.7 0.0] -5.2
Axial Load(kip) 0.000 0.000 0.000 ###
DS_3.2_ LOWQty**| 1 [Name ] W16X31] A992] method: LRFD YY bracing| 39.3 [ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
31 15.9 51.6 0.275 5.53 0.44 9.13 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |[ft Cb | 1.00
S Z R L I Fu 65 Mode Value Control:pt:2 Check Max
XX  47.2 54 6.41 375 @b= 0.90 @bMn,pos 76.3 142.9 0.53 TRUE 0.53
YY 4.49 7.03 1.17 471.6 12.4 @bMn,neg 0.0 -142.9 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 131.2 0.00 TRUE 0.06
governing kL/r: 102.6 @c= 0.90 @cPn 0.0 170.4 0.00 TRUE 0.19
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 410.9 0.00 TRUE 0.08
Interaction (C) 0.53 1.00 0.53 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 503 360 0.72 TRUE
**quantity of unconnected members ATImaj 359 240 0.67 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: DS_3_A.2 Length: 35.0 ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:
Support 2:  35.0 ft LLmaj center 3.01E+06
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[ [ TLmaj center 3.47E406
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kif 0 0.0 35.0 0.076 0.000 0.104 0.000
Support 1-reaction Fy -1 0 -1.3 0.0 -1.8 0.0 -3.2
Support 2-reaction Fy -1 35 -1.3 0.0 -1.8 0.0] -3.2
Axial Load(kip) 0.000 0.000 0.000 ###
DS_3_A.2 [Qty**| 1 [Name] W14X22| A992| method: LRFD YY bracing| 35.0 |ft
—
wt d h/tw tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 2.0 |ft
22 13.7 533 023 5 0.335 6.49 [ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 17.5 |ft
Fy 50 ZZ Torsional Bracing| 17.5 [ft Cb | 1.00
S Z R L I Fu 65 Mode Value Control:pt:3 Check Max
XX 29 33.2 5.54 199 @b= 0.90 @bMn,pos 19.5 124.5 0.18 TRUE 0.32
YY 2.8 4.39 1.04 420 7 @bMn,neg 0.0 -33.4 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 94.5 0.00 TRUE 0.05
governing kL/r:  75.8 @c= 0.90 BcPn 45.2 96.3 0.47 TRUE 0.47
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 292.1 0.00 TRUE 0.15
Interaction (C) 0.63 1.00 0.63 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 690 360 0.52 TRUE
**quantity of unconnected members ATImaj 399 240 0.60 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: [DS_3_A.2LOW Length:| 35.0]ft Comb L/0) 240 240
position: |
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:[ 35.0|ft LLmaj center 1.94E+07
TLmaj center 2.88E+07
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kif 0 0.0 35.0 0.011 0.000 0.010 0.000
TRUE pt-kip -1 5.9 4.800 0.000 8.500 0.000
TRUE pt-kip -1 159 4.800 0.000 ### 0.000
TRUE pt-kip -1 259 4.800 0.000 8.500 0.000
Support 1-reaction Fy -1 0 -8.1 0.0 -15.8 0.0| -23.9
Support 2-reaction Fy -1 35 -6.7 0.0 -13.2 0.0] -19.9
Axial Load(kip) 0.000 0.000 0.000 8.600
DS_3_A.2LO[Qty**| 1 [Name | W24X55| A992| method: LRFD YY bracing| 35.0 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 2.0 |[ft

55 23.6 54.6 0.395 7.01 0.505 16.2

[ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft

Axial Load(kip) 0.000 0.000 0.000 ###

Fy 50 ZZ Torsional Bracing| 10.0 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX 114 134 9.11 1350 @b= 0.90 @bMn,pos 344.3 502.5 0.69 TRUE 0.69
YY 8.3 13.3 1.34 420 29.1 @bMn,neg 0.0 -385.7 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 9.4 279.7 0.03 TRUE 0.13
governing kL/r: 46.1 @c= 0.90 @cPn 0.0 400.1 0.00 TRUE 0.02
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 729.0 0.00 TRUE 0.01
Interaction (C) 0.69 1.00 0.69 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 485 240 0.49 TRUE
**quantity of unconnected members ATImaj 326 240 0.74 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: DS_4 Length: 27.8 ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:
Support 2: 27.8 ft LLmaj center 7.78E+06
TLmaj center 9.65E+06
valid Description Type type Start End D L L2/S W(E)
TRUE RF udl-kIf 0 0.0 27.8 0.011 0.000 0.010 0.000
TRUE pt-kip -1 7.3 4.800 0.000 5.600 0.000
TRUE pt-kip -1 17.3 4.800 0.000 5.600 0.000
Support 1-reaction Fy -1 0 -5.5 0.0 -6.4 0.0 -11.9
Support 2-reaction Fy -1 27.8 -4.4 0.0 -5.1 0.0 -9.5
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DS_4 [Qty**[ 1 [Name] W16X31| A992| method: LRFD YY bracing| 27.8 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 |ft
31 159 51.6 0.275 5.53 0.44 9.13 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX | 47.2 54 6.41 375 @b= 0.90 @bMn,pos 138.4 142.9 0.97 TRUE 0.97
YY | 449 7.03 1.17 333.6 12.4 @bMn,neg 0.0 -142.9 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @gv=1.00 @vVn* 13.1 131.2 0.10 TRUE 0.13
governing kL/r: 102.6 @c= 0.90 @cPn 0.0 170.4 0.00 TRUE 0.17
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 410.9 0.00 TRUE 0.07
Interaction (C) 0.97 1.00 0.97 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 503 360 0.72 TRUE
**quantity of unconnected members ATImaj 270 240 0.89 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: [DS_5 Length:[ 31.3|ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span f EI Req'd:
Support 2:| 31.3|ft LLmaj center 1.51E+07
TLmaj center 1.80E+07
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kIf 0 0.0 31.3 0.011 0.000 0.010 0.000
TRUE pt-kip -1 8.5 5.900 0.000 7.600 0.000
TRUE pt-kip -1 18.5 5.900 0.000 7.600 0.000
TRUE pt-kip -1 285 3.700 0.000 4.800 0.000
Support 1-reaction Fy -1 0 -7.2 0.0 -9.2 0.0( -16.4
Support 2-reaction Fy -1 313 -8.6 0.0 -11.1 0.0] -19.7
Axial Load(kip) 0.000 0.000 0.000 ###
DS_5 [Qty**] 1 [Name] W21X44] A992] method: LRFD YY bracing| 31.3 [ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
44 20.7 53.6 0.35 6.5 0.45 13 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 [ft Cb | 1.00
S Y4 R L I Fu 65 Mode Value Control:pt:2 Check Max
XX | 81.6 95.4 8.06 843 @b= 0.90 @bMn,pos 225.4 264.5 0.85 TRUE 0.85
YY | 6.37 10.2 1.26 375.6 20.7 @bMn,neg 0.0 -264.5 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 3.7 217.4 0.02 TRUE 0.13
governing kL/r:  95.2 @c= 0.90 @cPn 0.0 260.4 0.00 TRUE 0.09
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 585.0 0.00 TRUE 0.04
Interaction (C) 0.85 1.00 0.85 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 582 360 0.62 TRUE
**quantity of unconnected members ATImaj 327 240 0.73 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_A.1_1.5 Length:[ 40.0]ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span fiEI Req'd:
Support 2:[ _40.0|ft LLmaj center 4.49E+06
TLmaj center 6.08E+06
valid Description Type type Start End D L L2/S W(E)
TRUE RF udl-kif 0 0.0 40.0 0.107 0.000 0.104 0.000
Support 1-reaction Fy -1 0 -2.1 0.0 -2.1 0.0 4.2
Support 2-reaction Fy -1 40 -2.1 0.0 -2.1 0.0 -4.2
Axial Load(kip) 0.000 0.000 0.000 ###
DS_A.1_1.5 Qty** 1 Name W16X31 A992 method: LRFD YY bracing 20.0 ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top) 2.0 ft
31 15.9 51.6 0.275 5.53 0.44 9.13 1.0 1.0 1.0 XX bracing(bottom) 20.0 ft
Fy 50 ZZ Torsional Bracing 20.0 ft Cb 1.00
S Z R L I Fu 65 Mode Value Control:pt:3 Check Max
XX 47.2 54 6.41 375 @b= 0.90 @bMn,pos 34.2 202.5 0.17 TRUE 0.29
YY 449 7.03 1.17 240 12.4 @bMn,neg 0.0 -55.3 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 131.2 0.00 TRUE 0.04
governing kL/r: 37.4 @c= 0.90 @cPn 47.0 146.9 0.32 TRUE 0.32
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tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 410.9 0.00 TRUE 0.11
Interaction (C) 0.47 1.00 0.47 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 871 360 0.41 TRUE
**quantity of unconnected members ATImaj 430 240 0.56 TRUE
11/22/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_A_2.5 Length:| 26.0]ft Comb 3 LRFD alt L/0) 360 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:[ 26.0|ft LLmaj center 9.16E+06
TLmaj center 1.05E+07
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kIf 0 0.0 26.0 0.011 0.000 0.010 0.000
TRUE pt-kip -1 10.0 5.600 0.000 7.800 0.000
TRUE pt-kip -1 19.8 5.600 0.000 7.800 0.000
Support 1-reaction Fy -1 0 -4.9 0.0 -6.8 0.0( -11.7
Support 2-reaction Fy -1 26 -6.6 0.0 -9.1 0.0] -15.6
Axial Load(kip) 0.000 0.000 0.000 ###
DS_A_2.5 [Qty**| 1 [Name] W18X35| A992| method: LRFD YY bracing| 26.0 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
35 17.7 535 0.3 6 0.425 10.3 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 [ft Cb [ 1.00
S Z R L I Fu 65 Mode Value Control:pt:3 Check Max
XX | 57.6 66.5 7.04 510 @b= 0.90 @bMn,pos 79.9 180.2 0.48 TRUE 0.90
YY | 5.12 8.06 1.22 312 15.3 @bMn,neg 0.0 -180.2 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 8.1 159.3 0.05 TRUE 0.14
governing kL/r: 98.4 @c=  0.90 @cPn 101.0 199.8 0.51 TRUE 0.51
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 463.5 0.00 TRUE 0.22
Interaction (C) 0.93 1.00 0.93 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 581 360 0.62 TRUE
**quantity of unconnected members ATImaj 337 240 0.71 TRUE
11/22/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_A_3.2 Length:[ 23.3]ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span fiEI Req'd:
Support 2:[ _23.3|ft LLmaj center 1.15E+06
TLmaj center 1.36E+06
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kif 0 0.0 23.3 0.104 0.000 0.135 0.000
Support 1-reaction Fy -1 0 -1.2 0.0 -1.6 0.0 -2.8
Support 2-reaction Fy -1 23.3 -1.2 0.0 -1.6 0.0 -2.8
Axial Load(kip) 0.000 0.000 0.000 ###
DS_A_ 3.2 [Qty**| 1 [Name] W12X26] A992] method: LRFD YY bracing| 23.3 [ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 2.0 |[ft
26 12.2 47.2 0.23 6.49 0.38 7.65 [ 1.0 ] 1.0 [ 1.0 | xx bracing(bottom)| 11.7 |ft
Fy 50 ZZ Torsional Bracing| 11.7 |[ft Cb | 1.00
S Z R L I Fu 65 Mode Value Control:pt:3 Check Max
XX 334 37.2 5.17 204 @b= 0.90 @bMn,pos 11.7 139.5 0.09 TRUE 0.17
YY 5.34 8.17 1.51 279.6 17.3 @bMn,neg 0.0 -105.0 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 84.2 0.00 TRUE 0.05
governing kL/r: 54.1 @c= 0.90 @cPn 32.3 200.6 0.16 TRUE 0.16
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 344.3 0.00 TRUE 0.09
Interaction (C) 0.17 1.00 0.17 TRUE
*assumes web is unstiffened (kv=5.34) ALlmaj 1848 360 0.19 TRUE
**quantity of unconnected members ATImaj 1044 240 0.23 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: DS_A_3.8 Length: 23.3 ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:
Support 2:  23.3 ft LLmaj center 1.15E+06
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[ [ TLmaj center 1.36E+06
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kif 0 0.0 23.3 0.104 0.000 0.135 0.000
Support 1-reaction Fy -1 0 -1.2 0.0 -1.6 0.0 -2.8
Support 2-reaction Fy -1 23.3 -1.2 0.0 -1.6 0.0] -2.8
Axial Load(kip) 0.000 0.000 0.000 ###
DS_A_3.8 [Qty**| 1 [Name| W12X14| A992| method: LRFD YY bracing| 23.3 [ft
wt d h/tw tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 2.0 |ft
14 11.9 543 0.2 3.97 0.225 4.16 [ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 11.7 |ft
Fy 50 ZZ Torsional Bracing| 11.7 [ft Cb | 1.00
S Z R L I Fu 65 Mode Value Control:pt:3 Check Max
XX 14.9 17.4 4.62 88.6 @b= 0.90 @bMn,pos 11.7 65.3 0.19 TRUE 0.35
YY 1.19 1.9 0.753 279.6 2.36 @bMn,neg 0.0 -19.4 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 71.4 0.00 TRUE 0.06
governing kL/r:  60.5 @c= 0.90 BcPn 16.1 60.5 0.27 TRUE 0.27
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 187.2 0.00 TRUE 0.09
Interaction (C) 0.43 1.00 0.43 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 802 360 0.45 TRUE
**quantity of unconnected members ATImaj 453 240 0.53 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_B_4.2 Length:| 26.0]ft Comb L/0) 360 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:[ 26.0|ft LLmaj center 5.57E+06
TLmaj center 6.80E+06
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kif 0 0.0 26.0 0.078 0.000 0.109 0.000
TRUE pt-kip -1 5.2 9.000 0.000 ##4# 0.000
Support 1-reaction Fy -1 0 -8.2 0.0 -9.8 0.0 -18.0
Support 2-reaction Fy -1 26 -2.8 0.0 -3.5 0.0| -6.3
Axial Load(kip) 0.000 0.000 0.000 ###
DS_B 4.2 [Qty**| 1 [Name] W16X31| A992| method: LRFD YY bracing| 26.0 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 2.0 |ft
31 159 51.6 0.275 5.53 0.44 9.13 [ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 10.8 |ft
Fy 50 ZZ Torsional Bracing| 10.8 |ft Cb| 1.00
S Z R L I Fu 65 Mode Value Control:pt:2 Check Max
XX 47.2 54 6.41 375 @b= 0.90 @bMn,pos 123.0 202.5 0.61 TRUE 0.61
YY | 449 7.03 1.17 312 12.4 @bMn,neg 0.0 -134.8 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 3.7 131.2 0.03 TRUE 0.19
governing kL/r:  48.7 @c= 0.90 @cPn 0.0 206.6 0.00 TRUE 0.13
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 410.9 0.00 TRUE 0.07
Interaction (C) 0.61 1.00 0.61 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 703 360 0.51 TRUE
**quantity of unconnected members ATImaj 384 240 0.62 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: DS_C_2.5 Length: 29.3 ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:
Support 2: 29.3 ft LLmaj center 1.07E+07
TLmaj center 1.29E+07
valid Description Type type Start End D L L2/S W(E)
TRUE RF udl-kif 0 0.0 29.3 0.110 0.000 0.010 0.000
TRUE pt-kip -1 6.8 3.900 0.000 6.100 0.000
TRUE pt-kip -1 16.8 3.900 0.000 6.100 0.000
TRUE pt-kip -1 26.8 3.900 0.000 6.100 0.000
Support 1-reaction Fy -1 0 -6.6 0.0 -8.0 0.0 -14.6
Support 2-reaction Fy -1 29.3 -8.3 0.0 -10.6 0.0 -19.0
Axial Load(kip) 0.000 0.000 0.000 ###
DS_C_2.5 Qty** 1 Name W18X40 A992 method: LRFD YY bracing 29.3 ft
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wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 |ft
40 17.9 50.9 0.315 6.02 0.525 11.8 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX | 68.4 78.4 7.21 612 @b= 0.90 @bMn,pos 173.3 220.6 0.79 TRUE 0.79
YY | 6.35 10 1.27 351.6 19.1 @bMn,neg 0.0 -220.6 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @gv=1.00 @vVn* 4.0 169.2 0.02 TRUE 0.16
governing kL/r:  94.5 @c= 0.90 BcPn 0.0 248.3 0.00 TRUE 0.30
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 531.0 0.00 TRUE 0.14
Interaction (C) 0.79 1.00 0.79 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 595 360 0.61 TRUE
**quantity of unconnected members ATImaj 330 240 0.73 TRUE
11/22/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:(DS_E_1.2 Length:[ 18.5]ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0|ft Span f EI Req'd:
Support 2:| 18.5]ft LLmaj center 4.40E+05
TLmaj center 5.93E+05
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kIf 0 0.0 18.5 0.105 0.000 0.103 0.000
Support 1-reaction Fy -1 0 -1.0 0.0 -1.0 0.0 -1.9
Support 2-reaction Fy -1 18.5 -1.0 0.0 -1.0 0.0] -1.9
Axial Load(kip) 0.000 0.000 0.000 ###
DS_E_1.2 [Qty**| 1 [Name] W12X19] A992| method: LRFD YY bracing| 18.5 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 2.0 |ft
19 12.2 46.2 0.235 4.01 0.35 5.57 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 18.5 |ft
Fy 50 ZZ Torsional Bracing| 18.5 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:3 Check Max
XX | 21.3 24.7 4.82 130 @b= 0.90 @bMn,pos 7.2 92.6 0.08 TRUE 0.13
YY | 1.88 2.98 0.822 222 3.76 @bMn,neg 0.0 -18.4 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 86.0 0.00 TRUE 0.03
governing kL/r:  46.1 @c= 0.90 @cPn 20.0 84.1 0.24 TRUE 0.24
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 250.7 0.00 TRUE 0.08
Interaction (C) 0.31 1.00 0.31 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 3083 360 0.12 TRUE
**quantity of unconnected members ATImaj 1527 240 0.16 TRUE
11/22/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:[DS_E_2.1 Length:[ 24.1]ft Comb L/() 360 240
position:
comments: Support 1: 0.0|ft Span f EI Req'd:
Support 2:| 24.1|ft LLmaj center 5.52E+06
TLmaj center 6.23E+06
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kIf 0 0.0 24.1 0.011 0.000 0.010 0.000
TRUE pt-kip -1 8.0 3.700 0.000 6.100 0.000
TRUE pt-kip -1 18.0 4.000 0.000 5.000 0.000
Support 1-reaction Fy -1 0 -3.6 0.0 -5.5 0.0 -9.1
Support 2-reaction Fy -1 24.1 -4.3 0.0 -5.9 0.0] -10.2
Axial Load(kip) 0.000 0.000 0.000 ###
DS_E_2.1 Qty** 1 Name W16X31 A992 method: LRFD YY bracing 24.1 ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top) 10.0 ft
31 159 51.6 0.275 5.53 0.44 9.13 1.0 1.0 1.0 XX bracing(bottom) 10.0 ft
Fy 50 ZZ Torsional Bracing 10.0 ft Cb 1.00
S z R L I Fu 65 Mode Value Control:pt:2 Check Max
XX  47.2 54 6.41 375 @b= 0.90 @bMn,pos 102.3 142.9 0.72 TRUE 0.72
YY 449 7.03 1.17 289.2 12.4 @bMn,neg 0.0 -142.9 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 1.4 131.2 0.01 TRUE 0.11
governing kL/r: 102.6 @c= 0.90 @cPn 0.0 170.4 0.00 TRUE 0.22
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 410.9 0.00 TRUE 0.09
Interaction (C) 0.72 1.00 0.72 TRUE
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*assumes web is unstiffened (kv=5.34) ALImaj 709 360 0.51 TRUE
**quantity of unconnected members ATImaj 419 240 0.57 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|DS_E_2.5 Length:[ 34.0]ft Comb 3 LRFD alt L/ 360 240
position:
comments: Support 1: 0.0|ft Span fiEI Req'd:
Support 2:| 34.0|ft LLmaj center 1.30E+07
TLmaj center 1.58E+07
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kif 0 0.0 34.0 0.011 0.000 0.010 0.000
TRUE pt-kip -1 4.0 4.000 0.000 4.900 0.000
TRUE pt-kip -1 14.0 4.000 0.000 4.900 0.000
TRUE pt-kip -1 24.0 4.000 0.000 4.900 0.000
Support 1-reaction Fy -1 0 -7.2 0.0 -8.8 0.0 -16.1
Support 2-reaction Fy -1 34 -5.1 0.0 -6.2 0.0]-11.4
Axial Load(kip) 0.000 0.000 0.000 ###
DS_E_2.5 [Qty**| 1 [Name] W21X44] A992| method: LRFD YY bracing| 34.0 |ft
—
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 |ft
44 20.7 53.6 0.35 6.5 0.45 13 [ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX | 81.6 95.4 8.06 843 @b= 0.90 @bMn,pos 181.2 264.5 0.68 TRUE 0.68
YY | 6.37 10.2 1.26 408 20.7 @bMn,neg 0.0 -264.5 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 3.0 217.4 0.01 TRUE 0.10
governing kL/r:  95.2 @c= 0.90 @cPn 0.0 260.4 0.00 TRUE 0.19
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 585.0 0.00 TRUE 0.09
Interaction (C) 0.68 1.00 0.68 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 677 360 0.53 TRUE
**quantity of unconnected members ATImaj 371 240 0.65 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: (DS_E_3 Length:| 26.5]ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:| 26.5]ft LLmaj center 6.32E+06
TLmaj center 6.85E+06
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kIf 0 0.0 26.5 0.011 0.000 0.010 0.000
TRUE pt-kip -1 4.0 4.000 0.000 5.000 0.000
TRUE pt-kip -1 14.0 3.300 0.000 6.000 0.000
Support 1-reaction Fy -1 0 -5.1 0.0 -7.2 0.0 -12.3
Support 2-reaction Fy -1 26.5 -2.5 0.0 -4.1 0.0] -6.5
Axial Load(kip) 0.000 0.000 0.000 ###
DS_E_3 [Qty**[ 1 [Name| W18X35| A992| method: LRFD YY bracing| 26.5 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 10.0 [ft
35 177 535 0.3 6 0.425 10.3 | 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 10.0 |ft
Fy 50 ZZ Torsional Bracing| 10.0 |[ft Cb 1.00
S Z R L I Fu 65 Mode Value Control:pt:2 Check Max
XX 57.6 66.5 7.04 510 @b= 0.90 @bMn,pos 112.9 180.2 0.63 TRUE 0.63
YY 5.12 8.06 1.22 318 15.3 @bMn,neg 0.0 -180.2 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 4.5 159.3 0.03 TRUE 0.11
governing kL/r: 98.4 @c= 0.90 @cPn 0.0 199.8 0.00 TRUE 0.32
tension hole area deduct.: 0.0 in2 @t=0.90 @tTn 0.0 463.5 0.00 TRUE 0.14
Interaction (C) 0.63 1.00 0.63 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 842 360 0.43 TRUE
**quantity of unconnected members ATImaj 518 240 0.46 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number: DS_E_3.2 Length: 25.3 ft Comb 3 LRFD alt L/() 360 240
position:
comments: Support 1: 0.0 ft Span fiEI Req'd:
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Support 2:| 25.3|ft LLmaj center 0.00E+00
TLmaj center 3.64E+05
valid Description Type type Start End D L L2/S W(E)
TRUE |RF udl-kif 0 0.0 25.3 0.050 0.000 0.000 0.000
Support 1-reaction Fy -1 0 -0.6 0.0 0.0 0.0| -0.6
Support 2-reaction Fy -1 25.3 -0.6 0.0 0.0 0.0] -0.6
Axial Load(kip) 0.000 0.000 0.000 ###
DS_E_3.2 [Qty**] 1 [Name] W12X40] A992| method: LRFD YY bracing| 25.3 [ft
—
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 25.3 |ft
40 119 33.6 0.295 8.01 0.515 11.7 [ 1.0 | 1.0 | 1.0 | xx bracing(bottom)| 25.3 |ft
Fy 50 ZZ Torsional Bracing| 25.3 [ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:3 Check Max
XX | 51.5 57 5.13 307 @b= 0.90 @bMn,pos 5.6 106.1 0.06 TRUE 0.06
YY 11 16.8 1.94 303.6 44.1 @bMn,neg 0.0 -106.1 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 105.3 0.00 TRUE 0.01
governing kL/r: 156.5 @c= 0.90 @cPn 64.2 107.9 0.59 TRUE 0.59
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 526.5 0.00 TRUE 0.12
Interaction (C) 0.65 1.00 0.65 TRUE
**quantity of unconnected members ATImaj 5864 240 0.04 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:|[DS_E_4.3 Length:| 36.8|ft Comb L/0) 360 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:[ 36.8|ft LLmaj center 4.41E+06
TLmaj center 5.16E+06
valid Description Type type Start End D L L2/S W(E)
TRUE [RF udl-kif 0 0.0 36.8 0.099 0.000 0.131 0.000
Support 1-reaction Fy -1 0 -1.8 0.0 -2.4 0.0 -4.2
Support 2-reaction Fy -1 36.8 -1.8 0.0 -2.4 0.0] -4.2
Axial Load(kip) 0.000 0.000 0.000 ###
DS_E_4.3 |Qty**| 1 [Name] W16X26| A992| method: LRFD YY bracing| 36.8 |ft
—r
wt d h/tw tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 2.0 |ft
26 157 56.8 0.25 5.5 0.345 7.68 [ 1.0 | 1.0 | 1.0 | XX bracing(bottom)| 12.0 |ft
Fy 50 ZZ Torsional Bracing| 12.0 [ft Cb | 1.00
S Z R L I Fu 65 Mode Value Control:pt:3 Check Max
XX 38.4 44.2 6.26 301 @b= 0.90 @bMn,pos 28.0 165.8 0.21 TRUE 0.34
YY 349 548 1.12 441.6 9.59 @bMn,neg 0.0 -89.4 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 114.8 0.00 TRUE 0.05
governing kL/r:  70.5 @c= 0.90 BcPn 86.8 142.5 0.61 TRUE 0.61
tension hole area deduct.: 0.0 in2 @t= 0.90 @tTn 0.0 345.6 0.00 TRUE 0.25
Interaction (C) 0.80 1.00 0.80 TRUE
*assumes web is unstiffened (kv=5.34) ALImaj 713 360 0.50 TRUE
**quantity of unconnected members ATImaj 406 240 0.59 TRUE
10/30/2023 C_ROLL3 v1.0 11/7/17 TRUE
Joist Plan Span:| 7.0lft L=| 7.0]ft Spacing| 1.33]ft Slope:|0.00:12] 0.0° Deflection LL TL
number: [FLRIST 7FT Comb | 1 ASD L/0) 360 240
position: D L L2/S W(E)
comments: w(plan)(ksf): 0.020 0.100 0.000 0.000 Reactions(kip): max min EI Reqg'd:
w(adj) 0.020 0.100 0.000 0.000 RLmajor 0.56 0.056 LLmaj 3.09e+04
Axial load from slope as: C (TorQ) RRmajor 0.56 0.056 TLmMaj 2.47e+04
dead & wind load to be applied to actual instead of plan length: TRUE TRUE/FALSE
FLRIST 7FT Qty* 1 Name 2x8 HF #2 Edge Bracing(x,ft) 1.0 top 7.0  bottom
Wt 2.026 plf cr 1.15 cfBend 1.20 Imaj(zz) 48 In4 Bracing(y,ft) 7.0
d 7.3 in cd 1.00 cfcomp  1.05 Imin(yy) 2 In4 Wet Use / Incised: FALSE FALSE
b 1.5 in CL(pos) 1.00 CfTens 1.20 Duration Live Repetitive TRUE (TRUE/FALSE)
Cmx Ci Cmisc CL(neg) 0.79 Cfu 1.15 Mode Value Control:pt:2 Check Max
Fb 850 1.00 1.00 Dimension Adj: Mmajor 1.0 1.3 0.76 TRUE 0.76
Fv 150 1.00 1.00 b: 0.0 Vmajor 0.0 1.1 0.00 TRUE 0.51
E 1300 1.00 1.00 ALlmaj 722 360 0.50 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 602 240 0.40 TRUE
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10/16/2023 C_SAWN v2.00 11/13/17 TRUE
Joist Plan Span:| 10.0|ft L= [ 10.0]ft Spacing| 1.33]ft Slope:|0.00:12| 0.0° Deflection LL  TL
number: [FLRIST_10FT Comb | 1 ASD L/() 360 240
position: | D L L2/S W(E)
comments: w(plan)(ksf):{0.020 0.100 0.000 0.000 Reactions(kip): max min EI Req'd:
w(adj)| 0.020 0.100 0.000 0.000 RLmajor 0.798 0.08 LLmaj s.98e+04
Axial load from slope as:| C |(Tor C) RRmajor 0.798 0.08 TLmMaj 7.18e+04
dead & wind load to be applied to actual instead of plan length:| TRUE |TRUE/FALSE
FLRIST_10F|Qty* [ 1 [Name| 2x12| HF #2| Edge Bracing(x,ft)| 1.0 [top 10.0 |bottom
Wt 3.144 plf cr 1.15 cfBend 1.00 Imaj(zz) 178 In4 Bracing(y,ft)] 10.0
d 11.3 in cd 1.00 cfcomp  1.00 Imin(yy) 3 In4 Wet Use / Incised: | FALSE| FALSE]
b 1.5in CL(pos) 1.00 CfTens 1.00 Duration Repetitive| TRUE |(TRUE/FALSE)
Cm x Ci__Cmisc_CL(neg)  0.48 Cfu 1.20 Mode Value Control:pt:2 Check Max
Fb 850 1.00 1.00 Dimension Adj: Mmajor 2.0 2.6 0.77 TRUE 0.77
Fv 150 1.00 1.00 b: 0.0 Vmajor 0.0 1.7 0.00 TRUE 0.47
E 1300 1.00 1.00 AlLImaj 928 360 0.39 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 773 240 0.31 TRUE
10/16/2023 C_SAWN v2.00 11/13/17 TRUE
Beam Span | 25.4|ft Deflection LL TL
number:(LRBM_E_3.5_OOP Comb L/0) 168 168
position: | D L L2/S W(E)
comments: Wmajor 0.050 0.000 0.000 0.000(|Reactions: max min EI Req'd:
Wminor 0.000 0.000 0.000 0.230 RLmajor 0.9 0.6 LLmaj 2.3E+05
Axial 0.000 0.000 0.000 0.000 RRmajor 0.9 0.6 TLmaj 2.6E+05
RLminor 29 -2.9 LLmin 1.2E+06
RRminor 29 -2.9 TLmin 1.2E+06
LRBM_E_3.5Qty**| 1 [Name | W12X40] A992| method: LRFD YY bracing| 25.3 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 25.3 |[ft
40 11.9 33.6 0.295 8.01 0.515 11.7 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 25.3 |ft
Fy 50 ZZ Torsional Bracing| 25.3 |ft Cb | 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:4 Check Max
XX 51.5 57 5.13 307 @b= 0.90 @bMn,pos 4.8 106.1 0.05 TRUE 0.05
YY 11 16.8 1.94 303.6 44.1 @bMn,neg 0.0 -106.1 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE @v=1.00 @vVn* 0.0 105.3 0.00 TRUE 0.01
MAX MOMENT MAGNIFIER: 1.000 @bMn, min -18.5 63.0 0.29 TRUE 0.29
@v=1.00 @vVn,min 0.0 247.5 0.00 TRUE 0.01
*assumes web is unstiffened (kv=5.34) ALImaj 6439 168 0.03 TRUE
**quantity of unconnected members ATImaj 5795 168 0.03 TRUE
ALImin 362 168 0.46 TRUE
ATImin 181 168 0.93 TRUE
12/6/2023 C_ROLL3 v1.0 11/7/17 TRUE
2 Support Beam Deflection LL TL
number:[MANIFOLD GIRDER Length:[__8.0]ft Comb L/() 360 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2: 8.0|ft LLmaj center 8.84E+04
TLmaj center 8.77E+04
valid Description Type type Start End D L L2/S W(E)
TRUE RF udl-kif 0 0.0 8.0 0.015 0.000 0.000 0.000
TRUE pt-kip -1 4.0 0.548 0.000 1.279 0.000
Support 1-reaction Fy -1 0 -0.3 0.0 -0.6 0.0 -1.0
Support 2-reaction Fy -1 8 -0.3 0.0 -0.6 0.0 -1.0
MANIFOLD € Qty** 1 Name W6X15 A992 method: ASD YY bracing 5.0 ft
wt d h/tw tw bf tf A Kxx  Kyy Kzz XX bracing(top) 5.0 ft
15 599 21.2 0.23 5.99 0.26 4.43 1.0 1.0 1.0 XX bracing(bottom) 5.0 ft
Fy 50 ZZ Torsional Bracing 5.0 ft Cb 1.00
S Zz R L I Fu 65 Mode Value Control:pt:3 Check Max
XX 9.72 10.8 2.56 29.1 1/Qb= 0.60 Mn,pos/Qb 3.8 25.4 0.15 TRUE 0.15
YY 3.11 475 145 60 9.32 Mn,neg/Qb 0.0 -25.4 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE 1/Qv= 0.67 Vn*/Qv 0.9 27.6 0.03 TRUE 0.04
*assumes web is unstiffened (kv=5.34) ALlmaj 3436 360 0.10 TRUE
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**quantity of unconnected members ATImaj 2310 240 0.10 TRUE
11/29/2023 C_ROLL3 v1.0 11/7/17 TRUE
Beam Span | 14.2|ft Deflection LL TL
number:[MANIFOLD PURLIN Comb L/() 240 180
position: D L L2/S W(E)
comments: Wmajor 0.048 0.000 0.166 0.000|Reactions: max min EI Req'd:
Wminor 0.000 0.000 0.000 0.000 RLmajor 1.5 0.2 LLmaj 2.1e+05
Axial 0.000 0.000 0.000 _0.000 RRmajor 1.5 0.2 TLmaj 2.1E+05
MANIFOLD HQty | 1 [Name] HSS4x4x0.25A500grB(rect)| method: ASD YY bracing| 14.2 [ft
wt d w tw b/t h/t A Kxx K XX bracing(top)| 14.2 |ft
1221 4 4 0233 142 142 3.37 XX bracing(bottom)| 14.2 |ft
Fy 46 Cb| 1.00
S Z R L 1 Fu 58 Mode Value Control:pt:3 Check Max
XX 3.9 4.69 1.52 1704 7.8 1/Qb= 0.60 Mn,pos/Qb 5.4 10.8 0.50 TRUE 0.50
YY 3.9 4.69 1.52 1704 7.8 Mn,neg/Qb 0.0 -10.8 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE 1/Qv= 0.67 Vn*/Qv 0.0 28.4 0.00 TRUE 0.05
*assumes web is unstiffened (k=5) ALlmaj 253 240 0.95 TRUE
ATImaj 197 180 0.91 TRUE
11/29/2023 HSS v2.1 12/6/17 TRUE
2 Support Beam Deflection LL TL
number:|opwallbeam Length:| 46.5]|ft Comb L/Q) 2232 240
position:
comments: Support 1: 0.0]ft Span fiEI Req'd:
Support 2:[ 46.5]ft LLmaj center 3.99E+08
TLmaj center 5.44E+07
valid Description Type type Start End D L L2/S  W(E)
TRUE [rf udl-kif 0 0.0 46.5 0.255 0.200 0.000 0.000
TRUE tdl-kif/ 1 0.0 7.0 0.000 0.022 0.000 0.000
TRUE tdl-kif/ 1 32.5 46.5 0.000 0.051 0.000 0.000
TRUE pt-kip -1 23.3 0.000 5.400 0.000 0.000
Support 1-reaction Fy -1 0 -5.9 -15.8 0.0 0.0| -21.7
Support 2-reaction Fy -1 46.5 -5.9 -27.7 0.0 0.0] -33.6
opwallbeam|Qty**[ 1 [Name| W40x211| A992| method: ASD YY bracing| 46.0 |ft
wt d h/tw  tw bf tf A Kxx  Kyy Kzz XX bracing(top)| 1.0 |[ft
211 39.4 45.6 0.75 11.8 1.42 62 [ 1.0 [ 1.0 | 1.0 | XX bracing(bottom)| 46.0 |ft
Fy 50 ZZ Torsional Bracing| 46.0 [ft Cb [ 1.00
S Z R L 1 Fu 65 Mode Value Control:pt:2 Check Max
XX 786 906 15.8 15500 1/Qb= 0.60 Mn,pos/Qb 335.7 2260.5 0.15 TRUE 0.15
YY 66.1 105 2.51 552 390 Mn,neg/Qb 0.0 -656.3 0.00 TRUE 0.00
USE MOMENT MAGNIFIER FOR (2ND ORDER EFFECTS): TRUE 1/Qv= 0.67 Vn*/Qv 0.2 591.0 0.00 TRUE 0.06
*assumes web is unstiffened (kv=5.34) ALImaj 2517 2232 0.89 TRUE
**quantity of unconnected members ATImaj 1983 240 0.12 TRUE
10/27/2023 C_ROLL3 v1.0 11/7/17 TRUE
Beam Span | 9.0|ft Deflection LL TL
number:[RES_INT BM Comb L/Q) 360 240
position: | D L L2/S W(E)
comments: Wmajor 0.256 0.500 0.000 0.000(|Reactions: max min EI Req'd:
Wminor 0.000 0.000 0.000 0.000 RLmajor 3.4 0.7 LLmaj 2.5e+05
Axial 0.000 0.000 0.000 0.000 RRmajor 3.4 0.7 TLmaj 2.5e+05
RES_INT BM Qty* 1 Name 6x12 Beam HF #1 Edge Bracing(x, ft) 2.0 top 9.0 bottom
Wt 11.79 pIf cd 1.00 cfBend 1.00 Imaj(zz) 697 In4 Bracing(y, ft) 12.0
d 11.5 in Cl(pos)  1.00 Cfcomp  1.00 Imin(yy) 159 In4 Wet Use / Incised: FALSE FALSE
b 5.5in CL(neg)  0.99 CfTens 1.00 Duration Live
CmxCi Cfu  Cmisc Mode Value Control:pt:2 Check Max
Fb 1050 1.00 0.74 1.00 Dimension Adj: Mmajor 7.7 10.6 0.72 TRUE 0.72
Fv 140 1.00 1.00 1.00 b: 0.0 Vmajor 0.0 5.9 0.00 TRUE 0.58
E 1300 1.00 0.90 1.00 ALlmaj 1326 360 0.27 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 877 240 0.27 TRUE
10/16/2023 C_TIMB v2.00 11/13/17 TRUE
Joist Plan Span: 12.5ft L= 12.6 ft Spacing 2.00 ft Slope: 1.50:12 7.1° Deflection LL TL
number: trash joist Comb 1 ASD L/() 240 180
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position: | | D L L2/S W(E)
comments: w(plan)(ksf):[{0.015 0.000 0.020 0.000 Reactions(kip): max min EI Reqg'd:
w(adj)| 0.015 0.000 0.020 0.000 RLmajor 0.44 0.114 LLmaj 3.60e+04
Axial load from slope as:[ C |(T or C) RRmajor 0.44 0.114 TLmaj 4.74e+04
dead & wind load to be applied to actual instead of plan length:| TRUE |TRUE/FALSE
trash joist [Qty* | 1 [Name | 2x8]| HF #2| Edge Bracing(x,ft)] 1.0 [top 12.5 |bottom
Wt 2.026 plf cr 1.15 CfBend 1.20 Imaj(zz) 48 In4 Bracing(y,ft)[ 12.5
d 7.3 in cd 1.15 cfComp  1.05 Imin(yy) 2 In4 Wet Use / Incised: | FALSE| FALSE]
b 1.5 in Cl(pos)  1.00 CfTens  1.20 Duration[ Snow|  Repetitive| TRUE [(TRUE/FALSE)
Cm x Ci Cmisc CL(neg)  0.47 Cfu 1.15 Mode Value Control:pt:3 Check Max
Fb 850 1.00 1.00 Dimension Adj: Mmajor 1.4 1.5 0.94 TRUE 0.94
Fv 150 1.00 1.00 b: 0.0 Vmajor 0.0 1.3 0.00 TRUE 0.35
Fc 1300 1.00 1.00 Pallow 0.1 8.3 0.01 TRUE 0.01
Interaction (C) 0.95 1.00 0.95 TRUE
E 1300 1.00 1.00 ALlmaj 413 240 0.58 TRUE
*Members are not connected for composite action in minor axis bending ATImaj 235 180 0.76 TRUE
11/1/2023 C_SAWN v2.00 11/13/17 TRUE
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Current Date: 12/6/2023 9:07 PM

Units system: English

File name: \\kwserver\KW Operations\Projects\21239 PSE IOTC\CALCULATIONS\231027 PSE CANOPY .retx
Load condition: DL=Dead Load

Loads

B Dijstributed user loads - Members
B Distributed area loads - Members
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Current Date: 12/6/2023 9:07 PM
Units system: English

File name: \\kwserver\KW Operations\Projects\21239 PSE IOTC\CALCULATIONS\231027 PSE CANOPY .retx
Load condition: S=SNOW

Loads

B Dijstributed user loads - Members
B Distributed area loads - Members
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File name: \\kwserver\KW Operations\Projects\21239 PSE IOTC\CALCULATIONS\231027 PSE CANOPY .retx

Load condition: WUP=WIND

Loads

B Djstributed area loads - Members
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Current Date: 12/6/2023 9:09 PM
Units system: English
File name: \\kwserver\KW Operations\Projects\21239 PSE |IOTC\CALCULATIONS\231027 PSE CANOPY .retx

Stress ratio
AISC/AISI/BS/AS/CSA/NDS

0.83
— 0.74
0.65
0.56
0.48
0.39
0.30
0.21
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0.04
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Current Date: 12/6/2023 9:10 PM
Units system: English

File name: \\kwserver\KW Operations\Projects\21239 PSE IOTC\CALCULATIONS\231027 PSE CANOPY .retx
Load condition: S=SNOW

I N I

7lin]  Ty=-0.754577[in]
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vy Ty=1§6468tmbeon) <

| N Ty=-1.59831[in]
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Bs[in] Ty=-0.849027[in]
S Ty=-0.849199[in]
. o Ty=0.%RIeHs2(In] ’
~ Ty=0.830609[in] y Ty=-115s70n] X
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Kingworks JOB TITLE PSE - PUYALLUP OTC 12/06/23
STRUCTURAL ENGINEERS BLEACHER ROOF ONLY
600 Dupont St * Ste B JOB NO. SHEET NO.
Bellingham, WA 98225 CALCULATED BY DATE
360-714-8260 www.king-works.com CHECKED BY DATE
Seismic Loads: IBC 2018 Strength Level Forces
Risk Category : Il
Importance Factor (le) : 1.00
Site Class : E
Ss (0.2 sec)= 127.70 %g A site specific ground motion analysis is required for
S1(1.0sec)=  43.90 %g seismically isolated structures or with damping systems
Site specific ground motion analysis performed:
Fa= 1.200 use 1.20 Sms = 1.5632 Sps=  1.022 Design Category = D
Fv = 0.000 use 2.32 Sm1 = 1.018 Spi=  0.679 Design Category = D
ASCE7 11.4.8 exception 1 applied and Fa taken equal to site class C
Seismic Design Category = D
Redundancy Coefficient p = 1.30
Number of Stories: 1

Structure Type: All other building systems
Horizontal Struct Irregularities: No plan Irregularity
Vertical Structural Irregularities: No vertical Irregularity

Flexible Diaphragms: No
Building System: Cantilevered Column Systems detailed to conform to the requirements for:
Seismic resisting system: Steel ordinary cantilever column system
System Structural Height Limit: System not permitted for this seismic design category
Actual Structural Height (hn) = 13.5 ft
See ASCE?7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 1.25

Over-Strength Factor (Qo) 1.25
Deflection Amplification Factor (Cd) = 1.25
SDS = 1.022
Spr = 0.679
Seismic Load Effect (E)= Eh+-Ev = p Qg +/-0.28psD =1.3Qe +/0.204D Q¢ = horizontal seismic force
Special Seismic Load Effect (Em) = Emh +/- Ev = Q0 Qg +/- 0.25ps D =1.25Qe - 0.204D D = dead loac
PERMITTED ANALYTICAL PROCEDURES
Simplified Analysis - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis - Permitted

Building period coet. (Cg) = 0.020 Cu= 140

Approx fundamental period (Ta) = Crhy™= 0.141 sec x=0.75 Tmax = CuTa = 0.197 sec

User calculated fundamental period = T= 0.141 sec
Long Period Transition Period (TL) = ASCE7 map = 6 sec
Seismic response coef. (Cs) = Sdsl/R = 0.817
need not exceed Cs = Sd11/RT = 3.856
but not less than Cs = 0.044Sdsl = 0.045
USE Cs = 0.817

Design Base Shear V = 0.817W
Model & Seismic Response Analysis - Permitted (see code for procedure)

ALLOWABLE STORY DRIFT

Structure Type: Non- masonry, 4 story or less designed to accommodate the story drift

Allowable story drift Aa = 0.025hsx no limit if single story is designed to accommodate the story drift



Total Stories =

Building

length L =

Building width W =

hn =
k =
V=

2
35.0 ft
9.0 ft
135 ft
1.000
0.817W

Bottom Floor is a slab on grade

Floor Dead Load = 10.0 psf
Floor LL to include = 0.0 psf
Floor Equip wt = 0.0 kips
Partition weight = 0.0 psf
Ext Wall Weight = 0.0 psf

Seismic Forces Normal to Building Lengt!
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Roof Dead Load = 10.0 psf 12/06/23

Roof Snow Load = 0.0 psf
Roof Equip wt = 0.0 kips
Parapet weight = 0.0 psf
Parapet height = 0.0 ft

Diaphragm shall be designed for level force Fx,
but not less than Fpx = (X Fi/ X wi) wpx, but :
Fpx min = 0.2Sps le wpx = 0.204 wpx
Fpx max = 0.4Sg le wpx = 0.409 wpx

EL above Level Cvx = V = 1,070.6k
Seismic Base ~ Weight Wx hx* Wx hx* Base Shear Distribution Diaphragm Force Fpx
Level (x) hx (ft)  Wx (kips)  (ft-kips) IWihi®  Fx=CvxV XFx(K) Story M 2 Wi (k) Fpx Design Fpx
Roof 23.50 690 16,215 0.606 648.86 648.9 0 690 648.9 282.0
2 17.00 620 10,540 0.394 421.77 1070.6 4,218 1,310 506.7 253.4
1 0.00 0 0 0.000 0.00 0.0 0 0 0.0 0.0
Base 1,310 1.000 1070.6 18,201
22,418 =Base M
Seismic Forces Parallel to Building Length V = 1,070.6k
Base Shear Distribution Diaphragm Force Fpx
Level (x) hx (ft)  Wx (kips) Wx hx* Cvx = Fx=CvxV ZFx(k) StoryM Z Wi (k) Fpx Design Fpx
Roof 23.50 690 16,215 0.606 648.86 648.9 0 690 648.9 282.0
2 17.00 620 10,540 0.394 421.77 1070.6 4,218 1,310 506.7 253.4
1 0.00 0 0 0.000 0.00 0.0 0 0 0.0 0.0
Base 0.00 1,310 1.000 1070.6 18,201
22,418 =Base M
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Ki ngworks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE
Bellingham, WA 98225 SUBJECT BLEACHER ROOF
Ph 360-714-8260
LATERAL LOADS - WIND v. SEISMIC AND VERT DISTRIBUTION PAGE: 1/3
ref: ASCE 7-16 / 2018 IBC
Redundancy Factor "p"
Cs=[ 0817 [*w Csalreadyinclle=[ 1.00 | Sps=[ 1.022 |  (E-Wloads)|  1.00
T=| 0.141 |sec (Note Iz NOT added within this spreadsheet) (N-S loads) 1.00
TYPE |DESCRIPTION UNIT WT (PSF) LEVEL HT FROM
A__|ROOF 20 BASE (FT)
B ] RF 13.5
c S
S D 4
S E
i F
b G
Oy H
N = J
£d [«
=R M
PROJECTED SLOPE APPROX. UNITWT | EFFECTIVE | SUBTOTAL
LEVEL TYPE AREA (SF) (DEG) % SOLID (PSF) | UNITWT (PSF) | (KIPS)
RF A 350 0 100% 20 20.0 7
> WT SUBTOTAL 7 KIPS
]
E
4
o
w
[=]
E WT SUBTOTAL KIPS
w
s
w
-
w
2
£ WT SUBTOTAL KIPS
o)
N
['4
o
I
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
LENGTH TRIB HT APPROX. AREA UNIT WT SUBTOTAL
LEVEL TYPE (LF) (FT) % SOLID (SF) (PSF) (KIPS)
RF
WT SUBTOTAL 0 KIPS
4
[©]
E
4
&
o WT SUBTOTAL KIPS
4
w
=
w
-
w
g WT SUBTOTAL KIPS
f=
14
w
>
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
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ki Nngwo rks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 1/0/1900
Bellingham, WA 98225 SUBJECT BLEACHER ROOF
Ph 360-714-8260
LATERAL LOADS - CONTINUED PAGE: 2/3
SEISMIC BASE SHEAR SUMMARY
V (seismic) [Vertical load distribution
LEVEL TOTALWT | Cs p LRFD (1.0E)| ASD (0.7E) per ASCE 7-16 is
RF 7 0.817] 1.00 5.7 4.0 attached separately,
EAST-WEST tl;el s;ory f<f)rces shown
LOAD DIRECTION atleft are Jor purposes
of summing total base
shear only]
SUM = 7.0 5.7 4.0 KIPS
RF 7 0.817] 1.00 5.7 4.0
NORTH-SOUTH
LOAD DIRECTION
SUM = 7.0 5.7 4.0 KIPS
LATERAL LOADS - WIND (MWFRS) METHOD: 1 |
ref: ASCE 7-16 /2018 IBC Note wind pressures below already include I, =| 1.00

METHOD 1 - FLAT ROOF - RECTANGULAR BUILDING
[ASCE 7-10 "ultimate" wind pressures and zone lengths per "Code Analysis" spreadsheet for MWFRS < 60 ft]

Bldg. Width 35 FT
Zone "2a" Length 6 FT
2 Typ. Wall Pressure| 6.66666667 |PSF WIND
9 z Zone "2a" Pressure| 6.66666667 |PSF TRIB HT FORCE
— 8 PARAPET 13.5 (FT) (KIPS)
Lo Elev. RF 135 FT 6.8 1.6
2 Abov 0 FT
s e 0 FT
= Grade 0 FT
0 FT
SUM= 1.6 KIPS (LRFD)
Bldg. Width 10 FT
a Zone "2a" Length 5 FT
S Typ. Wall Pressure|  6.67 _|PSF WIND
EI z Zone "2a" Pressure 6.67 PSF TRIB HT FORCE
E lc:’ PARAPET 13.5 (FT) (KIPS)
o0 Elev. RF 13.5 FT 6.8 0.5
Q¢ Abov 0 FT
Ta e 0
% Grade 0
z 0 FT
SUM= 0.5 KIPS (LRFD)
BASE SHEAR SUMMARY- WIND VS. SEISMIC
V (seismic) V (wind) V (governing)
LRFD (1.0E | ASD (0.7E
LOAD DIRECTION LRFD (1.0E)| ASD (0.7E) [LRFD (1.0W)| ASD (0.6W) | or 1.0W) or 0.6W)
5.7 4.0
EAST-WEST 5.7 4.0 1.6 0.9 (SEISMIC) | (SEISMIC)
5.7 4.0
NORTH-SOUTH 5.7 4.0 0.5 0.3 (SEISMIC) | (SEISMIC)

[Note: Seismic detailing provisions shall apply regardless of governing load case, in each direction.]
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ki NQwo rks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 1/0/1900
Bellingham, WA 98225 SUBJECT BLEACHER ROOF
Ph 360-714-8260
LATERAL LOADS - SEISMIC FORCE VERTICAL DISTRIBUTION PAGE: 3/3
ref: ASCE 7-16 Sec. 12.8.3
SEISMIC E-W N-S
VLRFD 5.7 5.7 klpS
Vaso| 4.0 | 4.0 |kips
k 1.00
STORY | CUMULATIVE
SHEAR SHEAR
F.=C xV | ZV (kips)
STORY W, [ H [ W,xHF [ Cw [LRFD] ASD [LRFD] ASD
RF 7.0 | 135 945 100 | 5.7 | 40 | 57 | 4.0
EAST-WEST
LOAD DIRECTION
T=| 945 57 | 4.0 |kips
RF 7.0 | 135 945 100] 5.7 | 40 | 57 | 4.0
NORTH-SOUTH
LOAD DIRECTION
T=| 945 5.7] 4.0|kips

** Note that all story and cumulative shears include both Iz and Redundancy Factor "p"

LATERAL LOADS - SEISMIC DIAPHRAGM FORCES
ref: ASCE 7-16 Sec. 12.10.1.1

Rho Applied?[_Y_|
LIMITS | Vpa (Kips)
STORY W, [ Fx F, W, Fx | 2 | < [LRFD]AsD
RF 70 | 57 5.7 7.0 57 | 14 | 29 | 29 | 2.0
EAST-WEST
LOAD DIRECTION
RF 70 | 57 5.7 7.0 57 | 14 [ 29 | 29 | 2.0
NORTH-SOUTH
LOAD DIRECTION

** Note that all diaphragm shears include I¢ but only include Redundancy Factor "p" if "Y" checked above.
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kingworks IBC 2018 1807.3 Pole Foundation
600 Dupont St *Suite B Project PSE OTC #21239
Bellingham, WA 98225 Descripton BLEACHER FOUNDATIONS
Ph 360-714-8260 Engineer DL Date
CASE 1 CASE2 CASE3 CASE4 CASE5 CASE®6
Nonconstraned: TRUE
b=Diameter of round or diagonal dimension of square footing: 1.5 FT
h=Distance in feet from ground surface to point of load application: 13.5 FT
P=Applied load E *omega * 0.7 for ASD 840 LB
Presumptive Lateral Bearing Pressure: 300
Nonconstrained only:
S1=Allowable lateral soil bearing pressure as set forth in section 1806.2 based on a depth of one - third the depth of embedment
S1= 653 PSF
A= 2.01 N/A N/A N/A N/A N/A
d=Depth of embedment in earth but not over 12 feet 6.53 FT N/A N/A N/A N/A N/A
calculated S1 653 N/A N/A N/A N/A N/A
Contrained only: covergence test TRUE N/A N/A N/A N/A N/A
S3=Allowable lateral soil bearing pressure as set for the in sectio n1806.2 based on a depth equal to the depth of embedment
S3= PSF
d=Depth of embedment in earth but not over 12 feet N/A FT N/A N/A N/A N/A N/A
calculated S3 N/A N/A N/A N/A N/A N/A
covergence test N/A N/A N/A N/A N/A N/A

Table 1806.2 Presumptive Load Bearing Values
Lateral Bearing Pressure

Bedrock 400 to 1200 psf/ft
Sandy gravel or or gravel 200 psf/ft
sand, silty sand, silty gravel and glayey gravel 150 psf/ft

clay sandy clay, silty clay, clayey silt, silt, and sandy silt 100 psf/ft

1806.1 Lateral loads may be increased by 1/3 where used with the alternative basic load combinations of section 1605.3.2 that include wind
or earthquake loads

1806.3.3 Lateral loads may be increased by the value above for each additional foot of depth to a maximum of 15 times the tabular value

1806.3.4 Increase for poles: Isolated poles for uses such as flagpoles or signs and poles usded to support buildings that are not adversely
affected by a 1/2 inch motion at the ground surface due to short tem lateral loads shall be permitted to be designed unsing lateral
bearing pressures equal to two times the tabular values
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go AEP
HR-36° Roof and Wall ASPAN

Painted side

HR-36 is an economical, /,
structural, exposed-fastener
roof and wall panel suitable
for general usage.

HR-36 is ideal for architectural,
commercial, industrial and agricultural HR-36 Roof & Wall
roof and wall applications. Can be

) . ] T%e" Painted side
installed as a vertical or horizontal #7,—\_/'1\_7'—\_/—\_/—\_/—\
wall. HR-36 is also well suited for open A | | 20"

framed canopy or carports designs.

<«——— 36"NetCoveragg —MMM >

Base Steel Tensile Wt. I+ S+ I- S- Metallic Paint System
Thickness (in) (ksi) (Ibs/ft?) (in*/ft) (in?/ft) (in%/ft) (in%/ft) | Coating y
26 0.0173 80 82 0.89 | 0.0889 | 0.0762 | 0.0873 | 0.0623 | AZ50 Cool Dura Tech™ nt
24 0.0232 50 65 119 | 0.1267 | 01272 | 0.1200 | 0.1132 | Az50 Cool Dura Tech™ 5000
e% 0.0294 50 65 1.51 0.1600 | 0.1759 | 0.1600 | 0.1559 | AZ50 (polyvinylidene fluoride)
or
20 0.0354 40 55 1.82 | 02000 | 0.2371 | 0.2000 | 0.2095 | G90 Dura Tech™ mx
18 0.0459 40 55 236 | 02600 | 0.3160 | 02600 | 0.2987 | G9o (metallic polyvinylidene)

NOTES: The moments of inertia, I and I, presented for determining deflection are: (2lgsecive + lross)/3

standard features optional features

B 36" coverage roof and wall panel. B Short cut sheets from 6'-0" to 1'-0". Additional fees
and lead times may apply.

B 18ga and 20ga available in G-90 with standard and
custom colors subject to a minimum order size of 4,500
square feet and longer lead times.

B Minimum recommended slope 1:12.

B Gauges: 22ga, 24ga and 26ga in standard finishes and
20ga available in ZINCALUME® Plus.

| Ref_er to AEP S_pan Color Charts for full range of color ® 18ga available in bare G-90 galvanized subject to a
options and paint systems. minimum order size of 18,000 square feet and longer

B Custom manufactured panel lengths: 6'-0" to 50'-0". lead times.

B Matching polycarbonate panels available. B 20ga available in bare G-90 galvanized subject to a

minimum order size of 25,500 square feet and longer
lead times.

B Custom colors, thick film primer and/or clear coat

B Testing: ASTM E283 (air infiltration) and ASTM E331
(water infiltration). All testing performed by accredited

third-party. P . .
rd-party paint finishes available. Subject to 4,500 square feet
B Roof assemblies Class A Fire Rated when installed minimum order.* (See back)
on non-combustible deck or framing per IBC or IRC or B Perforation options available for an additional

when installed in accordance to UL listings (UL790).
Wall assemblies rated for fire resistance (UL263) when (Inquire for smaller orders). Select from standard

installed in accordance with UL listings. perforation patterns with open areas of 7.8%,
m Building Code Approval Report: #ER-0550. 13.8%, 23.4%, 30.6% or 41.4%.

B Manufactured in Sacramento, CA. B Stucco embossed available on 26ga, 24ga and 22ga.
Subject to minimum order size of 1,500 square feet.

charge. Minimum order size 1,500 square feet

Customer Service Center For most current versions of literature please visit

Tacoma, WA Phone: 800-733-4955 Fax: 253-272-0791 wWwWw.aepspan.com
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_2G® AEP
HR-36° Roof and Wall QSPAN

Allowable Inward Loads (Ibs/ft?) per Span (ft.-in.)

Single |ASD, W/Q 456 292 203 114 73 51 37 29 18
Span L/180 - = = = 62 36 23 15 8
26 Double |ASD, W/Q 301 205 149 87 57 40 29 22 14
Span L/180 - - - - - - - - -
Triple ASD, W/Q 351 244 178 107 70 49 36 28 18
Span L/180 = = = = = = = = 15
Single |ASD, W/Q 635 406 282 159 102 71 52 40 25
Span L/180 - = = = 89 51 32 22 11
o Double |ASD, W/Q 505 335 237 136 88 61 45 35 22
Span L/180 - - - - - - - - -
Triple ASD, W/Q 605 406 290 168 109 76 56 44 27
Span L/180 - = = = - - - 41 21
Single |ASD, W/Q 878 562 390 219 140 98 72 59 35
Span L/180 - = = 219 112 65 41 27 14
29 Double [ASD, W/Q 715 471 332 189 122 85 63 48 30
Span L/180 - - - - - - - - -
Triple ASD, W/Q 866 576 409 235 152 106 78 60 39
Span L/180 - = = = = - 77 52 26
Single |ASD, W/Q 947 606 421 237 151 105 77 59 38
Span L/180 - = = = 140 81 51 34 17
20 Double [ASD, W/Q 778 510 360 205 131 92 68 51 33
Span L/180 - - - - - - - - -
Triple ASD, W/Q 946 626 443 254 164 114 84 64 41
Span L/180 - - - - - - - - 33
Single |ASD, W/Q 1261 807 561 315 202 140 103 79 50
Span L/180 - = = = 182 105 66 44 23
Double |ASD, W/Q 1094 720 508 291 187 130 96 73 47
18 Span L/180 - - - - - S = - -
Triple ASD, W/Q 1322 880 625 360 233 163 120 92 59
Span L/180 - = = = = = = 84 43
w, distributed load NOTES:
Single Span vIIIIIiiiiviid Top values based on allowable stress (ASD).
" :]4 L, span ,:l Bottom values based on a deflection limit of L/180.
§ w “-” denotes that the allowable load is limited by the panel stress vs. deflection limit.
= | Double Span YIIIIIIIIIILIIiiY Steel conforms to ASTM A653 (Galvanized) or ASTM A792 (ZINCALUME) structural steel.
§ :]‘7 L 4’:]‘7 L 4’:] Tabulated values are for positive (inward) uniform loading only.
= w Values are based on the American Iron and Steel Institute “Cold Formed Steel Design
Triple Span FTIIIILIIIIIIIII I3 T I | Manual” (AISI S100-12).
:]‘7 L 4’3‘7 L 4’3‘7 L 4{| Refer to aepspan.com for more complete HR-36 performance data.

0il Canning : All flat metal surfaces can display waviness commonly referred to
as “oil canning”. “Oil canning” is an inherent characteristic of steel products, not a
defect, and therefore is not a cause for panel rejection.

0DOPWOO

Customer Service Center For most current versions of literature please visit

Tacoma, WA Phone: 800-733-4955 Fax: 253-272-0791 wWwWw.aepspan.com

All information stated in the product sheet is correct at time of printing and subject to change without notice, check our website for the latest version.
©2010-2021 ASC Profiles LLC  All rights reserved. ZINCALUME®is a registered trademark of BlueScope Steel Ltd. 0221 Printed in USA  (PS165) web
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Connection: 1 - Fixed biaxial BP
Family: Column - Base (CB)
Type: Base plate
Description:  Smart Fixed Biaxial Base Plate 1
Design code: AISC 360-16 LRFD, ACI 318-19
Demands
Description Pu Mu22 Mu33 Vu2 Vu3d Load type
[kip]  [kip*ft]  [kip*ft]  [kip]  [kip]
L101 -1.86 0.00 0.00 0.00 0.00 Design
L305 -4.41 0.00 0.00 0.00 0.00 Design
L517 -2.22 0.00 13.04 -0.94 0.00 Design
L521 -2.22 -13.28 0.00 0.00 -0.96 Design
L525 -2.22 0.00 -13.04 0.94 0.00 Design
L529 -2.22 13.28 0.00 0.00 0.96 Design
L701 -0.92 0.00 1293 -0.95 0.00 Design
L703 -0.92 -13.17 0.00 0.00 -0.97 Design
L705 -0.92 0.00 -12.93 0.95 0.00 Design
L707 -0.92 13.17 0.00 0.00 0.97 Design
om1 -1.86 0.00 0.00 0.00 0.00 Seismic
om2 -4.41 0.00 0.00 0.00 0.00 Seismic
om3 -2.22 0.00 16.30 -1.18 0.00 Seismic
om4 -2.22 -16.60 0.00 0.00 -1.20 Seismic
om5 -2.22 0.00 -16.30 1.18 0.00 Seismic
om6é -2.22 16.60 0.00 0.00 1.20 Seismic
om7 -0.92 0.00 16.16  -1.19 0.00 Seismic
om8 -0.92 -16.46 0.00 0.00 -1.21 Seismic
om9a -0.92 0.00 -16.16 1.19 0.00 Seismic
om9b -0.92 16.46 0.00 0.00 1.21  Seismic
Design calculations
Design for major axis
Base plate (AISC 360-16 LRFD)
Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
Base plate
Distance from anchor to edge [in] 1.12 0.25 -- v
Weld size [1/16in] 4 2 -+ table J2.4

Pagel
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Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Pedestal

Axial bearing [Kip/in2] 3.32 0.80 omé6 0.24 DG13.11
Base plate

Flexural yielding (bearing interface) [Kip*ft/ft] 8.10 3.65 om3 0.45 DG1 Sec3.1.2

Flexural yielding (tension interface) [Kip*ft/ft] 8.10 5.39 om%b 0.67 DG1 Eq. 3.3.13
Column

Weld capacity [Kip/ft] 100.23 2594 om9%b 0.26 HSS Manual p. 7-10

Elastic method weld shear and axial capacity [Kip/ft] 100.23 57.57 om7 0.57 Sec.J2.4
Ratio 0.67

Anchors

Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
Anchors

Anchor spacing [in] 9.00 3.00 - ¥  Sec.17.9.2

Concrete cover [in] 412 2.00 -- ¥  Sec.20.5.1.3.1

Effective length [in] 16.49 - 35.51 v
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Anchor tension [Kip] 14.55 10.30 omSb 0.71 Eq.17.6.1.2
Pullout of anchor in tension [Kip] 10.99 10.30 om9b 0.94 Sec.17.10.5.4
Side-face blowout of anchor in tension [Kip] 10.36 10.30 om9b 0.99 Sec.17.10.5.4
Side-face blowout of group of anchors in tension [Kip] 27.62 20.22 om7 0.73 Sec.17.10.5.4
Anchors reinforcement in tension [Kip] 27.90 20.59 om%b 0.74 Sec.17.5.3
Anchor shear [Kip] 7.57 0.30 om7 0.04 Eq.17.7.1.2b
Pryout of anchor in shear [Kip] 20.40 0.30 om7 0.01 Sec.17.5.2
Pryout of group of anchors in shear [Kip] 4417 1.19 om7 0.03 Sec.17.5.2
Anchors reinforcement in shear [Kip] 9.90 119 om7 0.12 Sec.17.5.3
Interaction of tensile and shear forces [Kip] 1.20 0.00 L517 0.00 Sec.17.8.1
Ratio 0.99

Design for minor axis
Base plate (AISC 360-16 LRFD)

Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
Base plate

Distance from anchor to edge [in] 1.12 0.25 -- v

Weld size [1/16in] 4 2 - o tableJ24

Page2
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Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Pedestal

Axial bearing [Kip/in2] 3.32 0.80 omé6 0.24 DG13.11
Base plate

Flexural yielding (bearing interface) [Kip*ft/ft] 8.10 3.71 omb6 0.46 DG1 Sec3.1.2

Flexural yielding (tension interface) [Kip*ft/ft] 8.10 5.39 om%b 0.67 DG1 Eq. 3.3.13
Column

Weld capacity [Kip/ft] 100.23 2594 om9%b 0.26 HSS Manual p. 7-10

Elastic method weld shear and axial capacity [Kip/ft] 100.23 58.62 om9b 0.58 Sec.J2.4
Ratio 0.67

Anchors

Geometric Considerations
Dimensions Unit Value Min. Max. Sta. References
Anchors

Anchor spacing [in] 9.00 3.00 - ¥  Sec.17.9.2

Concrete cover [in] 412 2.00 -- ¥  Sec.20.5.1.3.1

Effective length [in] 16.49 - 35.51 v
Design Check
Verification Unit Capacity Demand Ctrl EQ Ratio References
Anchor tension [Kip] 14.55 10.30 omSb 0.71 Eq.17.6.1.2
Pullout of anchor in tension [Kip] 10.99 10.30 om9b 0.94 Sec.17.10.5.4
Side-face blowout of anchor in tension [Kip] 10.36 10.30 om9b 0.99 Sec.17.10.5.4
Side-face blowout of group of anchors in tension [Kip] 27.62 20.59 om9b 0.75 Sec.17.10.5.4
Anchors reinforcement in tension [Kip] 27.90 20.59 om%b 0.74 Sec.17.5.3
Anchor shear [Kip] 7.57 0.30 om9%b 0.04 Eq.17.7.1.2b
Pryout of anchor in shear [Kip] 20.40 0.30 om9b 0.01 Sec.17.5.2
Pryout of group of anchors in shear [Kip] 4417 1.21 om9%b 0.03 Sec.17.5.2
Anchors reinforcement in shear [Kip] 9.90 121 om% 0.12 Sec.17.5.3
Interaction of tensile and shear forces [Kip] 1.20 0.00 L521 0.00 Sec.17.8.1
Ratio 0.99
Global critical strength ratio 0.99

Biaxial

Page3



Maximum compression (om6)

Maximum bearing pressure 804.36 [Ib/in2]
Minimum bearing pressure 804.36 [Ib/in2]
Maximum anchor tension 10.09 [kip]
Minimum anchor tension 0.00 [kip]
Neutral axis angle -90.00 [deg]
Neutral axis location 232 [in]
Bearing length 2.32 [in]
Anchors tensions
Anchor  Transverse Longitudinal Shear Tension
[in] [in] [kip] [kip]
1 -4.50 -4.50 0.00 10.09
2 -4.50 4.50 0.00 10.09
3 4.50 4.50 0.00 0.00
4 4.50 -4.50 0.00 0.00

Page4
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Base plate
Anchors tension
[kip]

L]

-0.67

-1.24

-2.02

-2.GB

-4.71
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Maximum tension (om9b)

Base plate
‘&nchors tension
[kip]

0
-0.60
-1.37
-2.08
-2.75
-3.43
-4.12
-4.831
-5.40
-8.18
-8.88
-7.55
-3.24
-g.a2
-B.61
-10.3

Maximum bearing pressure 793.81 [Ib/in2]
Minimum bearing pressure 793.81 [Ib/in2]
Maximum anchor tension 10.30 [Kkip]
Minimum anchor tension 0.00 [kip]
Neutral axis angle -90.00 [deg]
Neutral axis location 2.26 [in]
Bearing length 2.26 [in]

Anchors tensions

Anchor  Transverse Longitudinal Shear Tension

[in] [in]  [kip] [kip]
1 -4.50 -4.50 0.00 10.30
2 -4.50 4.50 0.00 10.30
3 4.50 4.50 0.00 0.00
4 4.50 -4.50 0.00 0.00

Page5
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Kingworks JOB TITLE PSE - PUYALLUP OTC 12/06/23
STRUCTURAL ENGINEERS CONTROL HOUSE ONLY
600 Dupont St * Ste B JOB NO. SHEET NO.
Bellingham, WA 98225 CALCULATED BY DATE
360-714-8260 www.king-works.com CHECKED BY DATE
Seismic Loads: IBC 2018 Strength Level Forces
Risk Category : Il
Importance Factor (le) : 1.00
Site Class : E
Ss (0.2 sec)= 127.70 %g A site specific ground motion analysis is required for
S1(1.0sec)=  43.90 %g seismically isolated structures or with damping systems
Site specific ground motion analysis performed:
Fa= 1.200 use 1.20 Sms = 1.5632 Sps=  1.022 Design Category = D
Fv = 0.000 use 2.32 Sm1 = 1.018 Spi=  0.679 Design Category = D

ASCE7 11.4.8 exception 1 applied and Fa taken equal to site class C

Seismic Design Category = D
Redundancy Coefficient p = 1.30
Number of Stories: 1

Structure Type: All other building systems

Horizontal Struct Irregularities: No plan Irregularity

Vertical Structural Irregularities: No vertical Irregularity
Flexible Diaphragms: Yes
Building System: Bearing Wall Systems
Seismic resisting system: Special reinforced masonry shear walls

System Structural Height Limit: 160 ft

Actual Structural Height (hn) = 13.0 ft

See ASCE?7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 5
Over-Strength Factor (Qo) = 2

Deflection Amplification Factor (Cd) = 35
SDS = 1.022
Spr = 0.679

Seismic Load Effect (E)= Eh+-Ev = p Qg +/-0.28psD =1.3Qe +/0.204D Q¢ = horizontal seismic force
Special Seismic Load Effect (Em) = Emh +/- Ev = Q0 Qg +/- 0.25ps D =2Qe +/- 0.204D D = dead loac
PERMITTED ANALYTICAL PROCEDURES
Simplified Analysis - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis - Permitted

Building period coet. (Cg) = 0.020 Cu= 140

Approx fundamental period (Ta) = Crhy™= 0.137 sec x=0.75 Tmax = CuTa = 0.192 sec

User calculated fundamental period = T= 0.137 sec
Long Period Transition Period (TL) = ASCE7 map = 6 sec
Seismic response coef. (Cs) = Sdsl/R = 0.204
need not exceed Cs = Sd11/RT = 0.992
but not less than Cs = 0.044Sdsl = 0.045
USE Cs = 0.204

Design Base Shear V = 0.204W
Model & Seismic Response Analysis - Permitted (see code for procedure)

ALLOWABLE STORY DRIFT
Structure Type: Masonry cantilever shear wall structures
Allowable story drift Aa = 0.010hsx  where hsx is the story height below level x
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klngworks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE
Bellingham, WA 98225 SUBJECT CONTROL HOUSE
Ph 360-714-8260
LATERAL LOADS - WIND v. SEISMIC AND VERT DISTRIBUTION PAGE: 1/3
ref: ASCE 7-16 / 2018 IBC
Redundancy Factor "p"
Cs=[ 0.204 [*w Csalreadyinclle=[ 1.00 | Sps=[ 1.022 |  (E-Wloads)|  1.30
T=| 0.137 |sec (Note Iz NOT added within this spreadsheet) (N-S loads) 1.30
TYPE [DESCRIPTION UNIT WT (PSF) LEVEL HT FROM
A__|ROOF 15 BASE (FT)
B ] RF 13
C__|wALLS 84 S
— D ]
> -
S E
i F
b G
Oy H
N = J
£d [«
=R M
PROJECTED SLOPE APPROX. UNITWT | EFFECTIVE | SUBTOTAL
LEVEL TYPE AREA (SF) (DEG) % SOLID (PSF) UNIT WT (PSF) | (KIPS)
RF A 517 0 100% 15 15.0 8
> WT SUBTOTAL 8 KIPS
]
E
4
o
w
[=]
E WT SUBTOTAL KIPS
w
s
w
-
w
2
£ WT SUBTOTAL KIPS
o)
N
['4
o
I
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
LENGTH TRIB HT APPROX. AREA UNIT WT SUBTOTAL
LEVEL TYPE (LF) (FT) % SOLID (SF) (PSF) (KIPS)
RF C 82 6.5 100% 533 84 45
WT SUBTOTAL 45 KIPS
4
[©]
E
4
&
o WT SUBTOTAL KIPS
4
w
=
w
-
w
g WT SUBTOTAL KIPS
f=
14
w
>
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
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STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 1/0/1900
Bellingham, WA 98225 SUBJECT CONTROL HOUSE
Ph 360-714-8260
LATERAL LOADS - CONTINUED PAGE: 2/3
SEISMIC BASE SHEAR SUMMARY
V (seismic) [Vertical load distribution
LEVEL TOTALWT | Cs p LRFD (1.0E)| ASD (0.7E) per ASCE 7-16 is
RF 53 0.204( 1.30 13.9 9.8 attached separately,
EAST-WEST tl;el s;ory f<f)rces shown
LOAD DIRECTION a' 'eft are for purposes
of summing total base
shear only]
SUM = 52.5 13.9 9.8 KIPS
RF 53 0.204] 1.30 13.9 9.8
NORTH-SOUTH
LOAD DIRECTION
SUM = 52.5 13.9 9.8 KIPS
LATERAL LOADS - WIND (MWFRS) METHOD: 1 |
ref: ASCE 7-16 /2018 IBC Note wind pressures below already include I, =| 1.00

METHOD 1 - FLAT ROOF - RECTANGULAR BUILDING
[ASCE 7-10 "ultimate" wind pressures and zone lengths per "Code Analysis" spreadsheet for MWFRS < 60 ft]

Bldg. Width 24.6 FT
Zone "2a" Length 6 FT
9,: Typ. Wall Pressure 17 PSF WIND
9 z Zone "2a" Pressure 25 PSF TRIB HT FORCE
— 8 PARAPET 15 (FT) (KIPS)
Lo Elev. RF 13 FT 8.5 4.4
2 Abov 0 FT
s e 0 FT
= Grade 0 FT
0 FT
SUM= 4.4 KIPS (LRFD)
Bldg. Width 14.6 FT
a Zone "2a" Length 6 FT
S Typ. Wall Pressure 13 PSF WIND
EI z Zone "2a" Pressure 19 PSF TRIB HT FORCE
E lc:’ PARAPET 15 (FT) (KIPS)
30 Elev. RF 13 FT 85 2.2
? Abov 0 FT
Ta e 0
% Grade 0
z 0 FT
SUM= 2.2 KIPS (LRFD)
BASE SHEAR SUMMARY- WIND VS. SEISMIC
V (seismic) V (wind) V (governing)
LRFD (1.0E | ASD (0.7E
LOAD DIRECTION LRFD (1.0E)| ASD (0.7E) [LRFD (1.0W)| ASD (0.6W) | or 1.0W) or 0.6W)
13.9 9.8
EAST-WEST 13.9 9.8 4.4 2.6 (SEISMIC) | (SEISMIC)
NORTH-SOUTH 13.9 9.8 2.2 1.3 13.9 9.8
(SEISMIC) | (SEISMIC)

[Note: Seismic detailing provisions shall apply regardless of governing load case, in each direction.]
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ki NQwo rks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 1/0/1900
Bellingham, WA 98225 SUBJECT CONTROL HOUSE

Ph 360-714-8260

LATERAL LOADS - SEISMIC FORCE VERTICAL DISTRIBUTION PAGE: 3/3
ref: ASCE 7-16 Sec. 12.8.3

SEISMIC E-W N-S
Vireo| 13.9 | 13.9 |kips

Vaso| 9.8 | 9.8 |kips

k[ 1.00
STORY | CUMULATIVE
SHEAR SHEAR
F=C,xV | ZV (kips)
STORY W, [ H, [ W,xHS | C, |[LRFD[ ASD [LRFD| ASD
RF 525 | 13.0 682.9 1.00 | 139 9.8 | 13.9] 9.8
EAST-WEST
LOAD DIRECTION
T=| 68209 13.9 | 9.8 |kips
RF 525 | 13.0 682.9 100 139] 9.8 | 13.9] 9.8
NORTH-SOUTH
LOAD DIRECTION
T=| 68209 13.9] 9.8[kips

** Note that all story and cumulative shears include both Iz and Redundancy Factor "p"

LATERAL LOADS - SEISMIC DIAPHRAGM FORCES
ref: ASCE 7-16 Sec. 12.10.1.1

Rho Applied?[_Y_|

LIMITS | Vpa (Kips)
STORY W, [ Fx F, W, Fx | 2 | < [LRFD]AsD
RF 52.5 | 13.9 13.9 525 13.9 | 10.7 | 215 | 139 | 9.8

EAST-WEST

LOAD DIRECTION
RF 52.5 [ 13.9 13.9 525 139 10.7 [ 215 139 | 9.8

NORTH-SOUTH

LOAD DIRECTION

** Note that all diaphragm shears include I¢ but only include Redundancy Factor "p" if "Y" checked above.
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JOB TITLE PSE - PUYALLUP 4-PLEX 12/06/23
JOB NO. SHEET NO.
CALCULATED BY DATE
CHECKED BY DATE

Seismic Loads: IBC 2018
Risk Category : Il
Importance Factor (le) : 1.00
Site Class : E
Ss (0.2 sec) 127.70 %g

S1(1.0sec)=  43.90 %g

Strength Level Forces

A site specific ground motion analysis is required for
seismically isolated structures or with damping systems
Site specific ground motion analysis performed:
1.532 Sps=  1.022 Design Category = D
1.018 Spi=  0.679 Design Category = D

Fa= 1.200 use 1.20 Sms =
Fv= 0.000 use 2.32 Sm1 =
ASCE7 11.4.8 exception 1 applied and Fa taken equal to site class C
Seismic Design Category = D
Redundancy Coefficient p = 1.30
Number of Stories: 1

Structure Type: Light Frame
Horizontal Struct Irregularities: No plan Irregularity
Vertical Structural Irregularities: No vertical Irregularity

Flexible Diaphragms: Yes
Building System: Bearing Wall Systems

Seismic resisting system: Light frame (wood) walls with structural wood shear panels

System Structural Height Limit: 65 ft
Actual Structural Height (hn) = 13.0 ft

See ASCE?7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 6.5

Over-Strength Factor (Qo) 2.5
Deflection Amplification Factor (Cd) = 4
SDS = 1.022
Spr = 0.679
Seismic Load Effect (E)= Eh+-Ev = p Qg +/-0.28psD =1.3Qe +/0.204D Q¢ = horizontal seismic force
Special Seismic Load Effect (Em) = Emh +/- Ev = Q0 Qg +/- 0.25ps D =2.5Qe +/0.204D D = dead loac
PERMITTED ANALYTICAL PROCEDURES
Simplified Analysis - Use Equivalent Lateral Force Analysis
Equivalent Lateral-Force Analysis - Permitted
Building period coet. (Cr) = 0.020 Cu= 1.40
Approx fundamental period (Ta) = Crhy™= 0.137 sec x=0.75 Tmax = CuTa = 0.192 sec
User calculated fundamental period = T= 0.137 sec
Long Period Transition Period (TL) = ASCE7 map = 6 sec
Seismic response coef. (Cs) = Sdsl/R = 0.157
need not exceed Cs = Sd11/RT = 0.763
but not less than Cs =  0.044Sdsl = 0.045
USE Cs = 0.157

Model & Seismic Response Analysis

ALLOWABLE STORY DRIFT
Structure Type: All other structures

Design Base Shear V = 0.157W

- Permitted (see code for procedure)

Allowable story drift Aa = 0.020hsx  where hsx is the story height below level x
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klngworks PROJECT
STRUCTURAL ENGINEERS PROJECT # PAGE OF
600 Dupont St * Suite B BY DATE
Bellingham, WA 98225 SUBJECT Lateral Loads - Primary LFRS
Ph 360-714-8260
LATERAL LOADS - WIND v. SEISMIC AND VERT DISTRIBUTION PAGE: 1/3
ref: ASCE 7-16 / 2018 IBC
Redundancy Factor "p"
Cs=[ 0157 [*w Csalreadyinclle=[ 1.00 | Sps=[ 1.022 |  (E-Wloads)|  1.30
T=| 0.137 |sec (Note Iz NOT added within this spreadsheet) (N-S loads) 1.30
TYPE [DESCRIPTION UNIT WT (PSF) LEVEL HT FROM
A__|ROOF 16 BASE (FT)
B |FLOOR 10 ] RF 12.5
C__|wALLS 12 S FLR 2
— D ]
> -
o E
i F
I G
I H
N = J
£d [«
=R M
PROJECTED SLOPE APPROX. UNIT WT EFFECTIVE | SUBTOTAL
LEVEL TYPE AREA (SF) (DEG) % SOLID (PSF) UNIT WT (PSF) | (KIPS)
RF A 704 0 100% 16 16.0 11
> WT SUBTOTAL 11 KIPS
o |[FR A 480 0 100% 16 16.0 8
=
=
ra
a
E WT SUBTOTAL 8 KIPS
w
=
w
-
w
2
£ WT SUBTOTAL KIPS
o
N
['4
o
I
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
LENGTH TRIB HT APPROX. AREA UNIT WT SUBTOTAL
LEVEL TYPE (LF) (FT) % SOLID (SF) (PSF) (KIPS)
RF C 135 5 100% 675 12 8
WT SUBTOTAL 8 KIPS
z [FIR C 135 5 100% 675 12 8
E
4
&
a WT SUBTOTAL 8 KIPS
4
w
s
w
-
w
g WT SUBTOTAL KIPS
f=
14
w
>
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
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STRUCTURAL ENGINEERS PROJECT # 0.00 PAGE OF
600 Dupont St * Suite B BY 0 DATE 1/0/1900
Bellingham, WA 98225 SUBJECT Lateral Loads - Primary LFRS
Ph 360-714-8260
LATERAL LOADS - CONTINUED PAGE: 2/3
SEISMIC BASE SHEAR SUMMARY
V (seismic) [Vertical load distribution
LEVEL TOTALWT | Cs p LRFD (1.0E)| ASD (0.7E) per ASCE 7-16 is
RF 19 0.157| 1.30 4.0 2.8 attached separately,
EAST-WEST FLR 16 0.157| 1.30 3.2 2.3 tl;el s;ory f<f)rces shown
LOAD DIRECTION a' 'eft are for purposes
of summing total base
shear only]
SUM = 35.1 7.2 5.0 KIPS
RF 19 0.157| 1.30 4.0 2.8
NORTH-SOUTH FLR 16 0.157| 1.30 3.2 2.3
LOAD DIRECTION
SUM = 35.1 7.2 5.0 KIPS
LATERAL LOADS - WIND (MWFRS) METHOD: 1 |
ref: ASCE 7-16 /2018 IBC Note wind pressures below already include I, =| 1.00

METHOD 1 - FLAT ROOF - RECTANGULAR BUILDING
[ASCE 7-10 "ultimate" wind pressures and zone lengths per "Code Analysis" spreadsheet for MWFRS < 60 ft]

Bldg. Width 12 FT
Zone "2a" Length 3 FT
2 Typ. Wall Pressure 16 PSF WIND
9 pd Zone "2a" Pressure 16 PSF TRIB HT FORCE
— 8 PARAPET 125 (FT) (KIPS)
Lo Elev. RF 125 FT 5.3 1.0
2 Abov FLR 2 FT 6.3 1.2
el e 0 FT
= Grade 0 FT
0 FT
SUM= 2.2 KIPS (LRFD)
Bldg. Width 40 FT
a Zone "2a" Length 3 FT
S Typ. Wall Pressure| _ 19.6 __|PSF WIND
EI Z Zone "2a" Pressure 19.6 PSF TRIB HT FORCE
E 'C:’ PARAPET 125 (FT) (KIPS)
30 Elev. RF[ 125 |FT 53 4.1
Qi Abov FLR 2 FT 6.3 4.9
Ta e 0
% Grade 0
z 0 FT
SUM= 9.0 KIPS (LRFD)
BASE SHEAR SUMMARY- WIND VS. SEISMIC
V (seismic) V (wind) V (governing)
LRFD (1.0E | ASD (0.7E
LOAD DIRECTION LRFD (1.0E)| ASD (0.7E) |LRFD (1.0W)| ASD (0.6W) | or 1.0W) or 0.6W)
7.2 5.0
EAST-WEST 7.2 5.0 2.2 1.3 (SEISMIC) | (SEISMIC)
9.0 5.4
NORTH-SOUTH 7.2 5.0 9.0 5.4 (WIND) (WIND)

[Note: Seismic detailing provisions shall apply regardless of governing load case, in each direction.]
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kInCIWOFkS PROJECT 0
STRUCTURAL ENGINEERS PROJECT # 0.00 PAGE OF
600 Dupont St * Suite B BY 0 DATE 1/0/1900
Bellingham, WA 98225 SUBJECT Lateral Loads - Primary LFRS
Ph 360-714-8260
LATERAL LOADS - SEISMIC FORCE VERTICAL DISTRIBUTION PAGE: 3/3
ref: ASCE 7-16 Sec. 12.8.3
SEIsMIC E-W  N-S
VLRFD 7.2 7.2 klpS
Vasp| 5.0 | 5.0 [kips
k 1.00
STORY CUMULATIVE
SHEAR SHEAR

F,=C xV [ ZV (kips)
STORY w, [ H | w,xH* | Cx [LRFD| ASD |LRFD| ASD

RF 194 | 12.5 2421 088 | 6.3 4.4 6.3 4.4

EAST-WEST FLR 158 | 2.0 31.6 0.12 ] 0.8 0.6 7.2 5.0

LOAD DIRECTION
= 273.6 7.2 5.0 |kips
RF 194 | 12.5 2421 0.88 | 6.3 4.4 6.3 4.4
NORTH-SOUTH FLR 158 | 2.0 31.6 0.12 ] 0.8 0.6 7.2 5.0
LOAD DIRECTION
= 273.6 7.2 5.0]kips

** Note that all story and cumulative shears include both Iz and Redundancy Factor "p"

LATERAL LOADS - SEISMIC DIAPHRAGM FORCES
ref: ASCE 7-16 Sec. 12.10.1.1

Rho Applied?[_Y_|

LIMITS | Vpa (kips)
STORY W, [ F *F, W, Fx | 2 | < [LRFD|AsD
RF 19.4 | 6.3 6.3 19.4 63 | 40 | 79 | 63 | 44
EAST.WEST  |FLR 158 | 038 7.2 35.1 32 | 32 | 65| 3.2 | 23

LOAD DIRECTION
RF 19.4 | 6.3 6.3 19.4 63 [ 40 [ 79[ 63 | 44
NORTH-SOUTH |FLR 158 | 038 7.2 35.1 32 | 32 | 65| 3.2 | 23

LOAD DIRECTION

** Note that all diaphragm shears include I¢ but only include Redundancy Factor "p" if "Y" checked above.

12/06/23
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ANALYSIS

Analysis type:| RIGID | SEISMIC

v1.14 3/21/18 JRK

un-amplifiedaccidental eccentricity(%)|__5.00% _|(SEISMIC rigid diaphragm analysis only)
TORSIONAL IRREGULARITY AMPLIFICATION (SEISMIC)
(to determine values below, set APPLY to false and enter governing max and avg from left)

All plywood wall deflections converged:| TRUE _ |(if false-adjust trial shears on wood section of walls sht)

All wall lines sorted:| _TRUE__ |(if false-hit sort button on wall sht)

OVERRIDE DIAPH DIMENSIONS FOR
ACCIDENTAL ECCENTRICITY

Override?  FALSE

OVERRIDE CALC'D USED
XLENGTH= 0.0 40 40
YLENGTH= 0.0 12 12

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
22.7

1st moment|

max delta at Ax=1.0 3.00E+00 TRUE__|(APPLY - only applies to Seismic Forces and Rigid diaphragm analysis)
avg delta at Ax=1.0 1.00E+00 Ax= 3.00 Calculated Deflection: nax dX(Vx) 1.22E-01
accidental eccentricity used|  15.00%, (based on Ax= 3.00 avgdX(Vx) 8.44E-02
DIAPHRAGM max dY(Vy) 3.88E-01
Diaphragm Segment information Start End Depth avg dY(Vy) 2.99E-01
(y start)  (y end) (x dir) h
Definition in Y direction: 0.0 12.0 40.0
(for x direction forces)
\ 54
Ax 480
12.0 WX 0.01125
Start End Depth
(x start) (x end) (y dir)
Definition in X direction: 0.0 40.0 12.0
(for y direction forces)
\ 5
Ay 480
40.0 wy 0.010417
LOADS
WRS X Force Direction Load Definition: 1.000|(multiple for X diaphragm shear
start Y stop Y [lLoad case 1 distributed loads
ft ft W(kip/ft) total force center 1st moment
1 0.0 12.0 0.450 54 6.0 324
2 0.0 0.0 0.0
3 0.0 0.0 0.0
4 0.0 0.0 0.0
5 0.0 0.0 0.0
6 0.0 0.0 0.0
7 0.0 0.0 0.0
8 0.0 0.0 0.0
|MFRS X Force Direction Forces From Abovgl  12.0 5.4 6.0
label Y coord || X forcel totalforce center 1stmomentf X force2
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fx1 5.4 78 | 421 Fx2| 5.4 4.2 |
|MFRS Y Force Direction Load Definition: 1.000|(multiple for Y diaphragm shear)
start X stop X [lLoad case 1 distributed loads
ft ft W(kip/ft) total force  center 1st moment
1 0.0 40.0 0.125 5.0 20.0 100.0
2 0.0 0.0 0.0
3 0.0 0.0 0.0
4 0.0 0.0 0.0
5 0.0 0.0 0.0
6 0.0 0.0 0.0
7 0.0 0.0 0.0
8 0.0 0.0 0.0
|MFRS Y Force Direction Forces From Abovgl  40.0 5.0 20.0
label Xcoord || Yforcel totalforce center 1stmoment| Y force2 total force center
0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0
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Ph 360-714-8260 Description
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Project PSE OTC # 21239 Level:

Engineer DL Date __01/00/00

v1.14 3/21/18 JRK

12.0

10.0

8.0

6.0

4.0

20

0.0

0.0

/\ COF1-Fy=5kip/X=26.0 7.8

/\ COF2-Fy=5kip/X=, 14.0

50 100 150 20,0 o 250 300 350 400

DIAPHRAGM DEFINITION

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

DISTRIBUTED FORCE (KLF)

080 1.90 3.90 5.90 7.90 9.90 11.90 13.90 15.90 17.90 19.90 21.90 23.90 25.90 27.90 29.90 31.90 33.90 35.90 37.90 3400

POINT LOADS (KIPS)

4.00
3.00
2.00
1.00
0.00

-1.00%

-2.00
-3.00
-4.00

SHEAR DIAGRAM (KIPS)

0.300 4

0.200 -

0.100 4

0.000

-0.100 -

-0.200 -

—
-0.300 -

15.00 20.00mmm == 25.00 30.00 35.00 40.00
=

SHEAR FLOW (DIAPHRAGM SHEAR KLF)
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kingworks | SHEAR WALL DESIGN 12/06/23
wniw King-norks. com 1 Project PSE OTC 21239
Description 4PLEX
Ph 360-714-8260 Engineer DL Date 10/16/23

GOVE

S——
DEFAULT PLY: 15/32 Sheath 10d
FRAMING SG:  0.42

ERNING LOAD TYPE: SEISMIC

e —
SHEARLINE V1.5 6/19/13

values used for stiffness analysis for comparison

reference nail PLY
Line position length height level shear Plywood and nailing spacing  end post hd PLY NUMBER q(KLF) SPACING FRAMING ASPECT ADJUSTED QALLOW Q CHECK
label ft ft ft kip in OF SIDES in SG RATIO _ASPECTR kif
1 1 0 12 11 RF 3.2492 Y -1 SIDE - 8d 6 2-2x6 HDU2 15/32 Sheath 10d 1 6 0.42 0.92 0.92 0.285 TRUE
2
20
A—this row must have a character in each line that has data
OFFSET START MIN MAX Sum SuM
FROM LOOKUP AXIAL THIS THIS OF OF BUCKLING
PD CENTER POSITION ELEV MIN MAX LEVEL LEVEL MIN HOLD DOWN TALLOW T CHECK MAX END POST SPECIES LENGTH CALLOW C CHECK
kip ft ft ft kip kip kip kip kip kip kip GRADE ft kip
1.44 0 1 0.0 0 0.0 0.0 25 3.0 25 HDU4 HF 3"min -3.3 TRUE 3.0 2-2x6  DF#2(F) 11 16.5 TRUE
[END MIN MAX SUM SUM
LOOKUP AXIAL THIS THIS OF OF BUCKLING
POSITION MIN MAX LEVEL LEVEL MIN HOLD DOWN TALLOW T CHECK MAX END POST SPECIES LENGTH CALLOW C CHECK
ft kip kip kip kip kip kip kip GRADE __ft kip
1 12.0 0 0.0 0.0 25 3.0 -25 HDU4 HF 3"min -3.3 TRUE 3.0 2-2x6  DF#2(F) 11 16.5 TRUE
20
12.0 -
+ PD14/PL0.0/V3.2
i i
1 1
1 1
' '
10.0 4 ! !
1 1
1 1
1 1
1 1
1 1
1 1
1 1
' '
1 1
8.0 ' 1
' '
1 1
1 1
' '
1 1
1 1
' '
1 1
' S -
' '
6.0 1 1 /\\5 1
1 ) 1
' © '
1 \Q 1
1 ']\," 1
' 0 '
] NS 1
1 N 1
1 1
1 1
40 1 &l 1|8
S [
a i i =%
= [ =
of 1 [ =
= ] [ =
z| ! i |E
HE | E
™ 1 1 @
20 4 £l Nk
= 1 1 =
S 2
g L
1 1
ol g
=) R E
2| aE
¥l R
1 1
0.0 ——&F - T T T T T L ®F .
-4.0 -2.0 0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0
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kingworks IBC 2018 1807.3 Pole Foundation
600 Dupont St *Suite B Project PSE OTC #23129
Bellingham, WA 98225 Description 4PLEX FOUNDATIONS
Ph 360-714-8260 Engineer DL Date
CASE 1 CASE2 CASE3 CASE4 CASE5 CASEG6
Nonconstraned: TRUE TRUE
b=Diameter of round or diagonal dimension of square footing: 2 FT 15
h=Distance in feet from ground surface to point of load application: 12,5 FT 125
P=Applied load 675 LB 675
Presumptive Lateral Bearing Pressure: 300 300
Nonconstrained only:
S1=Allowable lateral soil bearing pressure as set forth in section 1806.2 based on a depth of one - third the depth of embedment
S1= 530 PSF 590
A= 1.49 1.78 N/A N/A N/A N/A
d=Depth of embedment in earth but not over 12 feet 5.31 FT 5.90 N/A N/A N/A N/A
calculated S1 531 590 N/A N/A N/A N/A
Contrained only: covergence test TRUE TRUE N/A N/A N/A N/A
S3=Allowable lateral soil bearing pressure as set for the in sectio n1806.2 based on a depth equal to the depth of embedment
S3= PSF
d=Depth of embedment in earth but not over 12 feet N/A FT N/A N/A N/A N/A N/A
calculated S3 N/A N/A N/A N/A N/A N/A
covergence test N/A N/A N/A N/A N/A N/A

Table 1806.2 Presumptive Load Bearing Values
Lateral Bearing Pressure

Bedrock 400 to 1200 psf/ft
Sandy gravel or or gravel 200 psf/ft
sand, silty sand, silty gravel and glayey gravel 150 psf/ft

clay sandy clay, silty clay, clayey silt, silt, and sandy silt 100 psf/ft

1806.1 Lateral loads may be increased by 1/3 where used with the alternative basic load combinations of section 1605.3.2 that include wind

or earthquake loads

1806.3.3 Lateral loads may be increased by the value above for each additional foot of depth to a maximum of 15 times the tabular value
1806.3.4 Increase for poles: Isolated poles for uses such as flagpoles or signs and poles usded to support buildings that are not adversely
affected by a 1/2 inch motion at the ground surface due to short tem lateral loads shall be permitted to be designed unsing lateral

bearing pressures equal to two times the tabular values

IBC'12 1807.3 POLE FTG jrk/KW-10/28/13
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klngworks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE
Bellingham, WA 98225 SUBJECT TRASH ENCLOSURE
Ph 360-714-8260
LATERAL LOADS - WIND v. SEISMIC AND VERT DISTRIBUTION PAGE: 1/3
ref: ASCE 7-16 / 2018 IBC
Redundancy Factor "p"
Cs=[ 0.204 [*w Csalreadyinclle=[ 1.00 | Sps=[ 1.022 |  (E-Wloads)|  1.30
T=| 0.152 |sec (Note Iz NOT added within this spreadsheet) (N-S loads) 1.30
TYPE [DESCRIPTION UNIT WT (PSF) LEVEL HT FROM
A__|ROOF 15 BASE (FT)
B ] RF 15
C__|wALLS 84 S
— D ]
> -
S E
i F
b G
Oy H
N = J
£d [«
=R M
PROJECTED SLOPE APPROX. UNITWT | EFFECTIVE | SUBTOTAL
LEVEL TYPE AREA (SF) (DEG) % SOLID (PSF) | UNITWT (PSF) | (KIPS)
RF A 482 0 100% 15 15.0 7
> WT SUBTOTAL 7 KIPS
]
E
4
o
w
[=]
E WT SUBTOTAL KIPS
w
s
w
-
w
2
£ WT SUBTOTAL KIPS
o)
N
['4
o
I
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
LENGTH TRIB HT APPROX. AREA UNIT WT SUBTOTAL
LEVEL TYPE (LF) (FT) % SOLID (SF) (PSF) (KIPS)
RF C 50.4 75 100% 378 84 32
C 24 27 100% 65 84 5
WT SUBTOTAL 37 KIPS
4
[©]
E
4
&
o WT SUBTOTAL KIPS
4
w
=
w
-
w
g WT SUBTOTAL KIPS
f=
14
w
>
WT SUBTOTAL KIPS
WT SUBTOTAL KIPS
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ki Nngwo rks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 1/0/1900
Bellingham, WA 98225 SUBJECT TRASH ENCLOSURE
Ph 360-714-8260
LATERAL LOADS - CONTINUED PAGE: 2/3
SEISMIC BASE SHEAR SUMMARY
V (seismic) [Vertical load distribution
LEVEL TOTALWT | Cs p LRFD (1.0E)| ASD (0.7E) per ASCE 7-16 is
RF 44 0.204| 1.30 11.8 8.2 attached separately,
EAST-WEST tl;el s;ory f<f)rces shown
LOAD DIRECTION a' 'eft are for purposes
of summing total base
shear only]
SUM = 44.4 11.8 8.2 KIPS
RF 44 0.204| 1.30 11.8 8.2
NORTH-SOUTH
LOAD DIRECTION
SUM = 44.4 11.8 8.2 KIPS
LATERAL LOADS - WIND (MWFRS) METHOD: 1 |
ref: ASCE 7-16 /2018 IBC Note wind pressures below already include I, =| 1.00

METHOD 1 - FLAT ROOF - RECTANGULAR BUILDING
[ASCE 7-10 "ultimate" wind pressures and zone lengths per "Code Analysis" spreadsheet for MWFRS < 60 ft]

Bldg. Width 24 FT
Zone "2a" Length 6 FT
2 Typ. Wall Pressure 20 PSF WIND
9 z Zone "2a" Pressure 20 PSF TRIB HT FORCE
= 8 PARAPET 15 (FT) (KIPS)
Lo Elev. RF 15 FT 75 3.6
2 Abov 0 FT
s e 0 FT
= Grade 0 FT
0 FT
SUM= 3.6 KIPS (LRFD)
Bldg. Width 13.2 FT
a Zone "2a" Length 6 FT
S Typ. Wall Pressure 20 PSF WIND
EI z Zone "2a" Pressure 20 PSF TRIB HT FORCE
E lc:’ PARAPET 15 (FT) (KIPS)
00 Elev. RF 15 FT 7.5 2.0
? Abov 0 FT
Ta e 0
% Grade 0
z 0 FT
SUM= 2.0 KIPS (LRFD)
BASE SHEAR SUMMARY- WIND VS. SEISMIC
V (seismic) V (wind) V (governing)
LRFD (1.0E [ ASD (0.7E
LOAD DIRECTION LRFD (1.0E)| ASD (0.7E) |LRFD (1.0W)| ASD (0.6W) | or 1.0W) or 0.6W)
11.8 8.2
EAST-WEST 11.8 8.2 3.6 2.2 (SEISMIC) | (SEISMIC)
NORTH-SOUTH 11.8 8.2 2.0 1.2 11.8 8.2
(SEISMIC) | (SEISMIC)

[Note: Seismic detailing provisions shall apply regardless of governing load case, in each direction.]
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ki NQwo rks PROJECT PSE OTC
STRUCTURAL ENGINEERS PROJECT # 21239 PAGE OF
600 Dupont St * Suite B BY DL DATE 1/0/1900
Bellingham, WA 98225 SUBJECT TRASH ENCLOSURE

Ph 360-714-8260

LATERAL LOADS - SEISMIC FORCE VERTICAL DISTRIBUTION PAGE: 3/3
ref: ASCE 7-16 Sec. 12.8.3

SEISMIC E-W N-S
Vireo| 11.8 | 11.8 |kips
Vaso| 82 | 8.2 |kips

k[ 1.00
STORY | CUMULATIVE
SHEAR SHEAR
F=C,xV | ZV (kips)
STORY W, [ H, [ W,xHS | C, |[LRFD[ ASD [LRFD| ASD
RF 444 | 15.0 666.3 100 | 118 | 82 | 11.8] 8.2
EAST-WEST
LOAD DIRECTION
=] 666.3 11.8 | 8.2 |kips
RF 444 ] 15.0 666.3 100 118 8.2 | 11.8] 8.2
NORTH-SOUTH
LOAD DIRECTION
=] 666.3 11.8]  8.2[kips

** Note that all story and cumulative shears include both Iz and Redundancy Factor "p"

LATERAL LOADS - SEISMIC DIAPHRAGM FORCES
ref: ASCE 7-16 Sec. 12.10.1.1

Rho Applied?[_Y_|

LIMITS | Vpa (kips)
STORY W, [ F *F, W, Fx | 2 | < [LRFD|AsD
RF 44.4 | 11.8 11.8 44.4 11.8 | 91 [ 182 11.8] 8.2

EAST-WEST

LOAD DIRECTION
RF 444 11.8 11.8 44.4 11.8 91 [ 182 11.8] 8.2

NORTH-SOUTH

LOAD DIRECTION

** Note that all diaphragm shears include I¢ but only include Redundancy Factor "p" if "Y" checked above.
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~ M RAM Elements

Current Date: 10/31/2023 12:30 PM
Units system: English

TRASH ENCLOSURE END WALL
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File name: \\kwserver\KW Operations\Projects\21239 PSE IOTC\CALCULATIONS\231031 TRASH ENCLOSURE - CMU END WALL.msw

General Information

Global status : OK
Design code

Materials:

Material

Mortar type

Grouting type

Mortar bed type

Masonry compression strength (F'm)
Steel tension strength (fy)

Steel allowable tension strength (Fs)
Steel elasticity modulus (Es)
Masonry elasticity modulus (Em)
Masonry unit weight

Seismic data:

Seismic design category
Response modification factor
Shear wall type

Geometry

Total height

Total length

Foundation type

Wall bottom restraint
Column bottom restraint
Rigidity elements

Number of stories: 1

Design Results
Masonry wall

TMS 402-16 SD

CMU 1.5-60
Port/Mort - M/S
Partial grouting

Full bed

1.5 [Kip/in2]

60 [Kip/in2]

24 [Kip/in2]
29000 [Kip/in2]
1350 [Kip/in2]
0.135 [Kip/ft3]

SDC D
5.00
Special

15.00 [ft]
13.20 [ft]
Continuous
Pinned
Fixed

None

Story Story height Wall thickness Effective unit weight
[ft] [in] [Kip/ft3]
1 15.00 7.63 0.07

Load Conditions

Pagel
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ID Comb. Category Description
DL No DL Dead Load
S No SNOW SNOW
Eip No EQ E_IN PLANE
Eop No EQ E_OUT PLANE
SM1 Yes DL+S+0.7Eip+0.7Eop
DM1 Yes 1.4DL
DM2 Yes 1.2DL+1.6S
DM3 Yes 1.4044DL+0.2S+Eip
DM4 Yes 1.4044DL+0.2S+Eop
DM5 Yes 1.4044DL+0.2S-Eip
DM6 Yes 1.4044DL+0.2S-Eop
DM7 Yes 0.6956DL+Eip
DM8 Yes 0.6956DL+Eop
DM9 Yes 0.6956DL-Eip
DM10 Yes 0.6956DL-Eop
Loads

Concentrated loads:
Story Condition Direction Magnitude Eccentricity Distance

[Kip] [in] [ft]
1 DL Vertical 5.00 0.00 12.90
1 S Vertical 3.00 0.00 12.90
Distributed loads:
Consider self weight DL
Story Condition Direction Magnitude Eccentricity

[Kip/ft] [ft]
1 Eip Horizontal 0.45 0.00
Out-of-plane loads:
Story Condition Magnitude

[Kip/ft2]

1 Eop 0.04

Bearing Wall Design

Status : OK

Page2



4 | I
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
151t (1) : (2) : (3)
i |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
¥ I I
|
21 92ft 2f
Geometry
Level Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
0 1 0.00 0.00 2.00 15.00
2.00 0.00 9.20 15.00
3 11.20 0.00 2.00 15.00
Vertical reinforcement
Segment Bars Spacing Ld
[in] [in]
1 2-#5 16.00 39.33
2 3-#5 48.00 39.33
3 2-#5 16.00 39.33

Combined axial flexure

Page3
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Segment Condition Pu Mua Mu OMn Ratio
[Kip] [Kip*ft] [Kip*ft] [Kip*ft]
1 DM4(Max) -0.33 2.01 2.00 6.89 029 ET———
2 DM10(Max) 4.44 8.95 9.06 12.97 o070 T
3 DM8(Max) 2.53 2.01 2.02 7.56 027 B

Flexural reinforcement area

Segment Condition Pu As Asmax Ratio

[Kip] [in2] [in2]
1 DM4(Max) 0.00 0.47 0.57 0.82 I
2 DM10(Max) 0.00 0.71 2.30 031 E———
3 DM4(Max) 0.00 0.47 0.57 0.82 T ]

Intermediate results for axial-bending

Segment Condition c d Mcr
[in] [in] [Kip*ft]
1 DM4(Max) 1.20 3.81 1.05
2 DM10(Max) 0.47 3.81 0.86
3 DM8(Max) 1.40 3.81 1.22
Inertias
Segment Condition Ig ler
[in4] [in4]
1 DM4(Max) 385.13 42.98
DM10(Max) 347.53 22.14
3 DM8(Max) 385.13 46.39

Interaction diagrams, P vs. M

Page4



P vs. M {Segment 1)

120

S0

&

Solial [=IR

P vs. M {Segment 2)

10

Aovlal [Hip

T
=
=
30 =T
0 Z - & 10 1z = & 15 frt ¥
Bip'®] bowmaaanlt [ ']
Axial compression
Segment Condition Pu OPn Ratio
[Kip] [Kip]
1 DM5(Bottom) 5.79 80.41 007 [C—1
2 DM2(Bottom) 14.70 291.68 005 [
3 DM3(Bottom) 11.51 80.41 014 MH—1
Axial stress
Segment Condition Pu Pu/Ag Fn Ratio
[Kip] [Kip/in2] [Kip/in2]
1 DM5(Bottom) 5.79 0.04 0.30 015 M1
2 DM2(Bottom) 14.70 0.03 0.30 011 M—1
3 DM3(Bottom) 11.51 0.09 0.30 030 ETC—
Shear
Segment Condition Vu ovn Ratio
[Kip] [Kip]
1 DM10(Max) 0.16 3.19 005 [C—1
2 DM8(Max) 0.16 3.29 005 [C—1
3 DM10(Max) 0.16 3.44 005 [C—1
Deflection

Page5
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Segment Condition Os Omax Os/Omax
[in] [in]
1 SM1(Max) 0.05 1.26 0.04 [C—1
2 SM1(Max) 0.06 1.26 005 [C—1
3 SM1(Max) 0.05 1.26 0.04 [C—1
Shear Wall Design
Status OK
Y : :
151 (. (2) 3
¥ | I
|
21t 92 21t
Geometry
Level Segment X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [f]
0 1 0.00 0.00 2.00 15.00
2 2.00 0.00 9.20 15.00
3 11.20 0.00 2.00 15.00

Pageb
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Reinforcement

Vertical reinforcement

Page 260 of 307
12/06/23

Horizontal reinforcement

Segment Bars Spacing Ld Bars Spacing Ld
[in] [in] [in] [in]

1 2-#5 16.00 39.33 8-#5 24.00 39.33
2 3-#5 48.00 39.33 8-#5 24.00 39.33
3 2-#5 16.00 39.33 8-#5 24.00 39.33
Combined axial flexure
Segment Condition Pu Mu OMn Ratio

[Kip] [Kip*ft] [Kip*ft]
1 DM3(Bottom) -5.06 -0.85 23.48 0.04 TC—1
2 DM3(Max) 12.81 -40.25 279.39 014 H—
3 DM2(Top) 7.66 -8.54 32.62 026 B
Flexural reinforcement area
Segment Condition Pu As Asmax Ratio

[Kip] [in2] [in2]
1 DM2(Bottom) 0.00 0.62 1.35 046 T
2 DM10(Bottom) 0.00 0.93 4.22 022 E—
3 DM10(Top) 0.00 0.62 1.35 046 EEL_]

Interaction diagrams, P vs. M

Page7
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P vs. M {Segment 1) P vs. M {Segment 2)
150 400
170 v '\\ . f“/ \\1
=5
ol \
B & = (
: { E e
E a0 |
N = \ /
&0
‘ ~ # e \ /
wd
<30 \_w_/ =]
E=] -]
&0 A0 210 a 0 &0 SO0 S0 a 300 (=10 s] = u]
Melormaant [RIp" %] Meloranni [RIp" ]
P vs. M {Segment 3)
150
120 ral T
. A\
= &0
i o= <
Y
. AN ™ | e
et v
=0 \_\r/
£
&0 <0 20 =] m [0
Meliormaanit 1D
Axial compression
Segment Condition Pu OPn Ratio
[Kip] [Kip]
1 DMS5(Bottom) 5.79 88.59 oo7 [C—
2 DM2(Bottom) 14.70 300.10 005 [C—
3 DM3(Bottom) 11.51 88.59 013 mT—
Shear
Segment Condition Vu oVn Ratio
[Kip] [Kip]
1 DM5(Bottom) 2.19 15.51 014 MH—1
2 DM3(Max) 11.39 54.12 021 E—1
3 DM5(Top) 4.77 12.18 039 1

Page8
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Shear friction
Segment Condition Vf OVnf Ratio
[Kip] [Kip]
1 DM?7(Bottom) 1.71 32.02 005 [C—
2 DM3(Max) 11.39 49.94 023 E——1
3 DM5(Top) 4.77 17.57 027 E——1
Notes

* Pu = Factored axial load

* Pn = Nominal compression strength

* § = Moment maghnification factor

* Mu = Factored total flexural moment

* Mua = Factored flexural moment from analysis

* Mn = Nominal moment strength

* Mcr = Nominal cracking moment

* ft = Stress due to flexural tension

* fc = Stress due to flexural compression

* Fn = Nominal stress

*Vu = Factored shear force

*Vn = Nominal shear strength

* Vf = Nominal shear friction strength

* 8s = Calculated deflection

* dmax = Maximum allowable deflection

* |d = Embedment length

* Ag = Gross cross sectional area of a member

* As = Effective cross sectional area of reinforcement

* ¢ = Distance from the fiber of maximum compressive strain to the neutral axis
* d = Distance from the extreme compression fiber to centroid of tension reinforcement

Page9
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Current Date: 10/31/2023 12:55 PM
Units system: English

File name: \\kwserver\KW Operations\Projects\21239 PSE IOTC\CALCULATIONS\231031 TRASH ENCLOSURE - LINTEL.msw

General Information

Global status : OK
Design code

Materials:

Material

Mortar type

Grouting type

Masonry compression strength (F'm)
Steel tension strength (fy)

Steel allowable tension strength (Fs)
Steel elasticity modulus (Es)
Masonry elasticity modulus (Em)
Masonry unit weight

Seismic data:

TRASH ENCLOSURE
LINTEL DESIGN

Design Results
Masonry wall

TMS 402-16 SD

CMU 1.5-60
Port/Mort - M/S
Full grouting
1.5 [Kip/in2]

60 [Kip/in2]

24 [Kip/in2]
29000 [Kip/in2]
1350 [Kip/in2]
0.135 [Kip/ft3]

Seismic design category SDCD
Response modification factor 5.00
Shear wall type Special
Geometry
Total height 14.67 [ft]
Total length 24.00 [ft]
Foundation type Continuous
Wall bottom restraint Pinned
Column bottom restraint Fixed
Rigidity elements None
Number of stories: 1
Story Story height Wall thickness Effective unit weight
[ft] [in] [Kip/ft3]
1 14.67 7.63 0.14
Openings:
Reference X Coordinate Y Coordinate Width Height
[ft] [ft] [ft] [ft]
Lower left 0.67 0.00 22.60 12.00
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ID Comb. Category Description
DL No DL Dead Load
S No SNOW SNOW
Eip No EQ E_IN PLANE
Eop No EQ E_OUT PLANE
SM1 Yes DL+S+0.7Eip+0.7Eop
DM1 Yes 1.4DL
DM2 Yes 1.2DL+1.6S
DM3 Yes 1.4044DL+0.2S+Eip
DM4 Yes 1.4044DL+0.2S+Eop
DM5 Yes 1.4044DL+0.2S-Eip
DM6 Yes 1.4044DL+0.2S-Eop
DM7 Yes 0.6956DL+Eip
DM8 Yes 0.6956DL+Eop
DM9 Yes 0.6956DL-Eip
DM10 Yes 0.6956DL-Eop
Loads
Distributed loads:
Consider self weight DL
Story Condition Direction Magnitude Eccentricity
[Kip/ft] [ft]
1 DL Vertical 0.13 0.00
1 S Vertical 0.17 0.00
Out-of-plane loads:
Story Condition Magnitude
[Kip/ft2]
1 Eop 0.04
Lintel Design
Status : OK
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_ . Level 1

A

287 ft
{1}
1
] == -
12 ft Trer”
1 - T _ . _ . LevelD
0BT H 226 # 0w
Geometry
Lintel X Coordinate Y Coordinate Length Depth
[ft] [ft] [ft] [in]
1 0.67 0.00 22.60 32.00
Reinforcement
Top long. reinforcement Bottom long. reinforcement  Transverse reinforcement
Lintel Bars Extent Extent Bars Spacing Ld
[in] [in] [in] [in]
1 - 0.00 2.50 - 0.00 0.00
Bending
Lintel Condition Mu OMn Ratio
[Kip*ft] [Kip*ft]
1 DM2(Top) 44.82 77.15 058 EET—
Flexural reinforcement area
Segment Condition Pu As Asmax Ratio
[Kip] [in2] [in2]

1 DM1(Top) 0.00 0.62 1.60 039 ]

Cracking moment
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Lintel Condition 1.3 Mcr Mn Ratio
[Kip*ft] [Kip*ft]
1 DM1(Top) 11.85 85.72 014 M—1
Shear
Lintel Condition Vu OVn Ratio
[Kip] [Kip]
1 DM2(Bottom) 6.78 15.79 043 EE—
Deflection
Lintel Condition Os dmax Ratio
[in] [in]
1 SM1(Top) 0.30 0.45 0.67 L]
Notes

* Pu = Factored axial load

* Pn = Nominal compression strength

* § = Moment magnification factor

* Mu = Factored total flexural moment

* Mua = Factored flexural moment from analysis

* Mn = Nominal moment strength

* Mcr = Nominal cracking moment

* ft = Stress due to flexural tension

* fc = Stress due to flexural compression

* Fn = Nominal stress

*Vu = Factored shear force

*Vn = Nominal shear strength

* Vf = Nominal shear friction strength

* 8s = Calculated deflection

* dmax = Maximum allowable deflection

* |d = Embedment length

* Ag = Gross cross sectional area of a member

* As = Effective cross sectional area of reinforcement

* ¢ = Distance from the fiber of maximum compressive strain to the neutral axis
* d = Distance from the extreme compression fiber to centroid of tension reinforcement
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ﬁ RAM Elements

Current Date: 9/25/2023 5:09 PM
Units system: English
File name: \\kwserver\KW Operations\Projects\21239 PSE IOTC\CALCULATIONS\230925 site retaining wall 2.5ft.rtw

Design Results
Retaining wall

General Information

Design code : ACI 318-2019
Materials
Description : C 4-60
Concrete, f'c : 4.00 [Kip/in2]
Steel, fy : 60.00 [Kip/in2]
Elasticity modulus : 3605.00 [Kip/in2]
Unit weight : 0.15 [Kip/ft3]
Soil
Modulus of subgrade reaction : 200.00 [Kip/ft3]
Backfill slope : 0.00 []
Description U.W. Saturated U.W. phi c Friction Ko
[Kip/ft3] [Kip/ft3] [°] [Lb/ft2] wall/soil
Base Soil 0.11 0.14 30.00 0.00 26.57 -
Soil1 0.11 - 30.00 0.00 0.00 0.00
Geometry
Wall type : Cantilever
Tt
— _
Hf

i | Bt Thi |
Df | |
Tt Ht
K L]
_
Bl by
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Retained height H
Base depth Df

Top toe length Ttl
Bottom toe length Btl
Top heel length Thl
Base material

Stem thickness at base Bt
Stem blocks number

Block Thickness
[in]

36.00 [in] Wall height above retained soil Hf
18.00 [in] Use key
12.00 [in] Toe thickness Tt
24.00 [in]
15.96 [in] Heel thickness Ht
C 4-60

8.00 [in]
1

Height Material
[in]

1 8.00

36.00 C 4-60

Loads

Backfill surcharge

0.25 [Kip/ft2]

Load conditions included in the design:

Service Load Combinations:
S1=DL+LL+H

Strength Design Load Combinations:
R1=1.2DL+1.6LL+1.6H

Reinforcement

Steel reinforcement bars:

Stem free cover

Base free cover

Maximum Rho/Rho balanced ratio
Round longitudinal bar lengths to

Longitudinal reinforcement

Element Size Spacing

[in]

0.25 [ft]
0.25 [ft]

0.75
1.00 [in]

Pos Axis Dist1 Dist2 Hook1
[in] [in]
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0.00 [in]
No
10.00 [in]

10.00 [in]

Hook2

Development and splice lengths

Element Diameter Ld

[in]

Ldh L. Splice L. total
[in] fin] fin]

Horizontal reinforcement

Element Diameter Nr

@ Position
[in]

Page2

12/06/23



Page 269 of 307

12/06/23
Assumptions
Active pressures calculation method : Rankine
Use resistant soil pressures for overturning : Passive
Calculation method for lateral soil pressures : Boussinesq
Calculation method for soil bearing pressures : Hansen
Use vertical component of soil pressures for overturning : No
Use vertical component of soil pressures for sliding : No
Use vertical component of soil pressures for bearing : No
Frost depth : 0.00 [in]
Undermining depth : 0.00 [in]

Design
Status : OK

Calculation of resisting forces

W3
W Lo [
I I ey T
G~ -1
L -~
WS"R
L
© LL e
Wi
Description Force Distance Moment
[Kip] [in] [Kip*in]
Weight of soil over heel (W1) 0.44 27.98 12.28
Surcharge over heel (W3) 0.33 27.98 9.30
Weight of soil over toe (W5) 0.07 6.00 0.44
Stem weight (W7) 0.30 16.00 4.79
Base weight (W9) 0.37 17.98 6.73
Total 1.52 33.54
Toe horizontal soil pressure against sliding (Pp) 0.37 6.00 2.23
Toe horizontal soil pressure against overturning (Pp) 0.37 6.00 2.23
Calculation of destabilizing forces
Description Force Distance Moment
[Kip] [in] [Kip*in]
Heel horizontal soil pressure (Pah) 0.59 19.49 11.48
Seismic load (Pe) 0.13 27.60 3.55
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Global stability
Allowable safety factor for overturning : 1.50
Allowable safety factor for sliding : 1.50
Minimum additional safety factor for soil pressures : 1.00
Load case gmax qa Soil Pres. RM OTM Overt. Res F Slid F Slid. Defl
[Lb/ft2] [Lb/ft2] SF [Kip*ft] [Kip*ft] SF [Kip] [Kip] SF [in]

S1 674.23 3000.00 4.45 2.98 0.96 3.12 1.13 0.59 1.92 0.08
Bending and Shear per element
Element : Toe
Station d Mu[Kip*ft] ¢*Mn[Kip*ft] Asreq [in2] Asprov [in2] sb [in] Mu/(¢p*Mn)
Nr. Dist [in] neg pos neg pos ext int ext int ext int
1 0% 10.00 0.00 0.39 -3.16 3.16 0.00 0.00 0.00 0.00 -- - 0.12
2 10% 10.00 0.00 0.32 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.10
3 20% 10.00 0.00 0.25 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.08
4  30% 10.00 0.00 0.20 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.06
5 40% 10.00 0.00 0.14 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.05
6 50% 10.00 0.00 0.10 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.03
7  60% 10.00 0.00 0.07 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.02
8 70% 10.00 0.00 0.04 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.01
9 80% 10.00 0.00 0.02 -3.16 3.16 0.00 0.00 0.00 0.00 -- - 0.01
10 90% 10.00 0.00 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.00
11 100% 10.00 0.00 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.00
C 0% 10.00 0.00 0.39 -3.16 3.16 0.00 0.00 0.00 0.00 -- - 0.12
Maximum allowed spacing between bars : 18.00 [in]

Base transverse reinforcement:

Top reinforcement : 0.00 [in2]
Bottom reinforcement : 0.00 [in2]
Minimum shrinkage and temperature reinforcement : 0.24 [in2]

TOE: : Diagrams Mu - Phi*kn

N o e e e
0 O Phihin
Station Vu Ve ¢*Vn Vu/(¢*Vn)
Nr. Dist [Kip] [Kip] [Kip]
1 0% 0.75 10.12 6.07 0.12
2 10% 0.68 10.12 6.07 0.11
3 20% 0.62 10.12 6.07 0.10
4 30% 0.54 10.12 6.07 0.09
5 40% 0.47 10.12 6.07 0.08
6 50% 0.40 10.12 6.07 0.07
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7 60% 0.32 10.12 6.07 0.05
8 70% 0.24 10.12 6.07 0.04
9 80% 0.16 10.12 6.07 0.03
10 90% 0.08 10.12 6.07 0.01
11 100% 0.00 10.12 6.07 0.00
Cc 0% 0.75 10.12 6.07 0.12
TOE: : Diagrams Vu - Phi*™'n

I o e o e e
0 wu O phitvn
Element : Heel
Station d Mu[Kip*ft] ¢o*Mn[Kip*ft] Asreq [in2] Asprov [in2] sb [in] Mu/(¢*Mn)
Nr. Dist [in] neg pos neg pos ext int ext int ext int
1 0% 10.00 -0.29 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.09
2 10% 10.00 -0.24 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.08
3 20% 10.00 -0.19 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.06
4 30% 10.00 -0.15 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.05
5 40% 10.00 -0.11 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.04
6 50% 10.00 -0.08 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.03
7 60% 10.00 -0.05 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.02
8 70% 10.00 -0.03 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.01
9 80% 10.00 -0.01 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.00
10 90% 10.00 0.00 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.00
11 100% 10.00 0.00 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.00
Cc 0% 10.00 -0.29 0.00 -3.16 3.16 0.00 0.00 0.00 0.00 - - 0.09
Maximum allowed spacing between bars : 18.00 [in]

HEEL: : Diagrams KMu - Phi*iin

I I 0 e e

@ O phiswin
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Station Vu Ve ¢*Vn Vu/(¢*Vn)
Nr. Dist [Kip] [Kip] [Kip]
1 0% 0.38 10.12 6.07 0.06
2 10% 0.35 10.12 6.07 0.06
3 20% 0.33 10.12 6.07 0.05
4 30% 0.30 10.12 6.07 0.05
5 40% 0.26 10.12 6.07 0.04
6 50% 0.23 10.12 6.07 0.04
7 60% 0.19 10.12 6.07 0.03
8 70% 0.15 10.12 6.07 0.02
9 80% 0.10 10.12 6.07 0.02
10 90% 0.05 10.12 6.07 0.01
11 100% 0.00 10.12 6.07 0.00
Cc 0% 0.38 10.12 6.07 0.06
HEEL.: : Diagrams %u - Phi*v'n
I O Y Y s e e e e e e
M vu O phitvn
Element : Stem (Block 1)
Station d Mu[Kip*ft] ¢o*Mn[Kip*ft] Asreq [in2] Asprov [in2] sb [in] Mu/(¢*Mn)
Nr. Dist [in] neg pos neg pos ext int ext int ext int
1 0% 8.00 0.00 0.86 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.43
2 10% 8.00 0.00 0.68 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.34
3  20% 8.00 0.00 0.52 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.26
4 30% 8.00 0.00 0.38 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.19
5 40% 8.00 0.00 0.27 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.13
6 50% 8.00 0.00 0.18 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.09
7  60% 8.00 0.00 0.11 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.06
8 70% 8.00 0.00 0.06 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.03
9 80% 8.00 0.00 0.03 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.01
10 90% 8.00 0.00 0.01 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.00
11 100% 8.00 0.00 0.00 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.00
] 0% 8.00 0.00 0.86 -2.02 2.02 0.00 0.00 0.00 0.00 - - 0.43

Maximum allowed spacing between bars : 18.00 [in]

Stem transverse reinforcement:

Exterior reinforcement : 0.00 [in2]
Interior reinforcement : 0.00 [in2]
Minimum shrinkage and temperature reinforcement : 0.19[in2]
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STEM: : Diagrams Mu - Phi*iin

mﬂmﬂﬂﬁm

@ O phitmn

Station Vu Ve ¢*Vn Vul($*Vn)
Nr. Dist [Kip] [Kip] [Kip]

1 0% 0.66 7.59 455 0.15
2 10% 0.57 7.59 455 0.13
3 20% 0.49 7.59 4,55 0.11
4 30% 0.41 7.59 4,55 0.09
5 40% 0.34 7.59 455 0.07
6 50% 0.27 7.59 455 0.06
7 60% 0.20 7.59 4,55 0.04
8 70% 0.14 7.59 4,55 0.03
9 80% 0.09 7.59 455 0.02
10 90% 0.04 7.59 455 0.01
11 100% 0.00 7.59 4,55 0.00
o] 0% 0.66 7.59 455 0.15

M vy

STEM: ; Diagrams %u - Phi*vn

O phivin

Notes
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* The soil beneath the wall is considered elastic and homogeneous. A linear variation of pressures is adopted.

* The required reinforcement for bending takes into account the minimum reinforcement ratio given by Code.

* For bending and shear design, the critical section is adopted at the support faces and axial forces are not considered.

* Shear reinforcement is not considered.

* Values shown in red are not in compliance with a provision of the code

* Ld,Ldh = Development length of each bar. If the bar ends with a hook, it considers the Ldh length.

*gprom = Mean compression pressure on soil.

*gmax = Maximum compression pressure on soil.

* SF = Safety factor, RM = Resisting moment, OTM = Overturning moment.

* ResF = Resisting force, SlidF = Sliding force, Defl = Deflection.

* sb = Free distance between bars.

* If the section at which member flexural strength is being calculated is within the development length of a group of bars, the bars will contribute to
the bending capacity an amount proportional to their actual length / their full development length.

* Asprov is the provided reinforcement, considering the reduction due to the development length as described previously.
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Kingworks JOB TITLE PSE - OTC - PUYALLUP
STRUCTURAL ENGINEERS
600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATED BY BJ DATE
360-714-8260 www.king-works.com CHECKED BY DATE

Wind and Seismic Criteria

Seismic (ASCE 7-16 Chapter 13)

Site Class = E [Per Geotech
Sps= 1.02g [USGS Hazard Calculator]
|p = 1 [ASCE Section 13.1.3]
ap = 1 [ASCE Table 13.6-1]
Rp = 2.5 [ASCE Table 13.6-1]
Bldg Ht = 10 ft [h]
unit Ht on Bldg = 0ft [2]

Seismic Design Force(ASCE 13.3)

Horizontal
_ 0.4apSDswp( + ZE) Fpmax = 1.6SDslpr
P R, h
K Fpmin = O.SSDslpr
Fo= .16 x Wp
Fomax = 1.64 x Wp
Fomin = .31 x Wp <-----controls
Design Fypoiz = .31 xWp
Vertical
vaert = +/'0.28dSWp
Design Fy et = .20 x Wp

Wind Loads (ASCE 7-16 Chapter 29 Building Appurtenances)

Wind Speed, V = 98 MPH

Exposure Cat = b [ASCE Section 26.7.3]
Ky = 0.85  [ASCE Table 26.6-1]
K, = 1 [ASCE Section 26.8]

= 7 [ASCE Table 26.11-1]

Zy= 1200 [ASCE Table 26.11-1]

K, = 0.57 [ASCE Table 26.10-1 Footnote Equations]
Horizontal GC, = 1.9 [ASCE Section 29.4.1]
Vertical GC, = 1.5 [ASCE Section 29.4.1]

gn= 12.0107 psf [ASCE Eq 26.10-1]

Phoriz = 22.8203 psf
Pyert =  18.016 psf
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Kingworks JOB TITLE PSE - OTC - PUYALLUP
STRUCTURAL ENGINEERS
600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATED BY BJ DATE
360-714-8260 www.king-works.com CHECKED BY DATE

Calculate Unit Overturning and Shear For Wind & Seismic

Unit: Battery Enclosure
Weight = 2100 Ibs

Length = 3t
Width = 3 ft
Ht= 7.11083 ft

Overturning in Short Direction
Max/Min Reactions (LRFD w/ Omega)
1.2D+QE: 3215 lbs
9D+QE: -1010 lbs

429 Ibs
162 Ibs

w = 1.2D+W: 2495 Ibs
9D+W: 287 Ibs
_ E= 644lbs_ =
W= 487 Ibs ~
I
£
D
(O]
T
4 Width = 3 ft 4
v v
Overturning in Long Direction
o o Max/Min Reactions (LRFD)
O AO .
o b 1.2D+E:  32151bs
g€ OD+E:  -1010 Ibs
1 ]
w = 1.2D+W: 1918 Ibs
9D+W: 287 Ibs
b o
_ E= 644lbs_ =
W= 487 Ibs ~
1
£
D
(0]
I
4 Length = 3 ft 4
v v
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Pad Checks
Allowable Bearing Pressure = 2.50 ksf
Design Loading - Service Level
. "4
V = 2.1 kips [Vertical Load] J
. o S
H = 0.451 kips [Horizontal Loading Applied at top of Footing] L N\
M = 3.206 k-ft [Overturning Moment] o :

Footing Geometry

W = 475 ft
L=475ft
D=1ft

Calculate Eccentricity
Ptotal = 5484 kipS

M, = 4.107 k-ft
e, = .75 ft

[Length direction of Overturning]
[Length Perpendicular to Overturning]
[Depth]

[Vertical Load plus Footing Self Weight]

[Overturning Moment plus horizontal load x footing height]

Calculate Bearing Pressure

x = 4.88 ft
q = 47 ksf

Bearing Pressure OK!

Calculate FS against Overturning

MOTM = 4107 k‘ft
MRTM = 1303 k'ft
FS= 3.17

OK for Overturning!

[P(ota\ * (W/Z)]
[MRTM / MOTM]
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Company: Kingworks Structural Engineers Page: 1
Address: 600 Dupont Streetm Suite B, Bellingham, WA 898225 Specifier: Bernt Johnson PE, SE
Phone | Fax: 360-T14-8260 | E-Mail: bemt@king-works_ com
Design. Concrete - Nov 8, 2023 Date: 11712023
Fastening point:
Specifier's commeants:

1 Input data

Anchor type and diameter: Kwik Bolt TZ2 - S5 304 3/4 (4 3/4) hnom3 -
Item number: 2210288 KB-TZ2 3/4x7 35304 L

Effeclive embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchar pla!u“ ]

Profile:

Basa material:
Installation:
Reinforcement:

Seismic loads (cat. C. D, E, or F)

Pt oee = 4.750 0., Ppom = 5.500 in.
AlSI 304

ESR-4266

1211772021 | 12/1/2023

Deslgn Method ACI 318-14 | Mech

&, = 0.000 in. (no stand-off): t = 0.500 in_

I, x|, xt=6.000 in. x 7.250 in. x 0.500 in.; (Recommended plaie thickness: not calculated)

no profile

cracked concrete, Custom, T = 4 500 psi; h = 12.000 in.

hammer drilled hole, Installation condition: Dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present
edge reinforcement. none or < No. 4 bar

Tension load: yes {17.2.3.4.3 (d))
Shear load: yes (17.2.3.5.3 (c})

? _ The anchor caleulation is based on a rigid anchor plate assumption.

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

Hilti PROFIS Engineering 3.0.88

www.hilti.com

Company: Kingworks Structural Engineers Page: 3
Address: 600 Dupont Streetm Suite B, WA GB225 P = Bernt Johnson PE, SE
Phone | Fax: 360-714-8260 | E-Mail: bermtgking-works.com
Design: Concreta - Nov 6, 2023 Date: /72023
Fastening point:

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization

Loading Proof Load Capacity Bul F., %] Status

Tension Concrete Breakout Failure 505 7672 Ti- oK

Shear Concrete edge fallure in direction y- 322 10,086 -4 oK

Loading By By L By [%] Status
Combined tension and shear loads 0.066 0.032 53 2 oK

3 Warnings

+ Please consider all details and hintsfwarnings given in the detailed report!

Fastening meets the design criteria!



Page 279 of 307
12/06/23

Kingworks JOBTITLE PSE - OTC - PUYALLUP
STRUCTURAL ENGINEERS
600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATED BY BJ DATE
360-714-8260 www.king-works.com CHECKED BY DATE

Calculate Unit Overturning and Shear For Wind & Seismic

Unit: Nuetral Reactor
Weight = 481 Ibs
Length = 0.83333 ft

Width = 0.83333 ft
Ht= 9.66667 ft

Overturning in Short Direction

Max/Min Reactions (LRFD w/ Omega)

2428 1.2D+QE: 2098 Ibs
oy B 9D+QE:  -1593 Ibs
1 1
w = 1.2D+W: 2427 Ibs
9D+W: -856 Ibs
_ E= 147lbs_ S
T W= 184lbs s
I
£
R
(O]
T
4 Width = 0.833 ft 4
v v
Overturning in Long Direction
Max/Min Reactions (LRFD)
348 1.2D+E: 2098 Ibs
32 OD+E:  -1593 Ibs
1 ]
w = 1.2D+W: 1361 Ibs
9D+W: -856 Ibs
b o
_ E= 147lbs_ S
W= 184 lbs >
1
£
D
(0]
I
4 Length = 0.833 ft 4
v v
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Pad Checks
Allowable Bearing Pressure = 2.50 ksf
Design Loading - Service Level
) vV
V = 0.481 kips [Vertical Load] J
. 1A
H = 0.134 kips [Horizontal Loading Applied at top of Footing] L \
H v

M = 0.647 k-ft [Overturning Moment]

Footing Geometry

W= 4ft [Length direction of Overturning]
L=4ft [Length Perpendicular to Overturning]
D=15ft [Depth]

Calculate Eccentricity

Piotal = 4.081 kips [Vertical Load plus Footing Self Weight]

M, = 0.914 k-ft [Overturning Moment plus horizontal load x footing height]

e, = .22 ft

Calculate Bearing Pressure
x = 533 ft

q = .34 ksf
Bearing Pressure OK!

Calculate FS against Overturning
Mo = 0.914 k-ft
Mgrm = 8.162 k-ft [P * (W/2)]
FS = 8.93 [Mgrwm / Momwl
OK for Overturning!
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Company: Kl ks Structural Engi Page: 4
Address: B00 Dupont Streetm Suite B, Ballingham, WA 958225 Spacifier: Bamt Johnson PE, SE
Phone | Fax: 360-714-6260 | E-Mail: bernt@king-works.com
Dasign: Nuatral Reactor Date: 117I2023
Fastaning point:

Specifier's comments:

1 Input data

Anchor type and diameter:
ltem number:

Effective embedment depth:
Material:

Evaluation Service Report:
lssued | Valid:

Proof:

Stand-off instaliation:
Anchor plamn :

Profite:

Base material;

Hox Head ASTH F 1556 GR. 36 314 [ ———— ]

nal available

h,, = 10000 in.

ASTM F 1554

Hitti Technical Data

= | o=

Design Method ACI 318-14 / CIP

&, = 0.000 in. {ne stand-off); t = 0.500 in.

L I,, xt=13.000 in. x 13.000 in. x 0.500 in.; (Recommended plate thickness: not calculated)

no profile
cracked concrete, Custom, ' = 4,500 psi; h = 12.000 in,

Reinfarcement: tension: condition B, shear: condition B;
adge reinforcement: none or < Mo. 4 bar
Seismic loads (cat. C, D, E, or F) Tension lead: yes (17.2.3.4.3 (d))

Shear load: yes (17.2.3.5.3 (o))

® . The anchor calculation is based on a rigid anchor plate assumption.

‘Geometry [in.] & Loading [lb, in.lb]

INpUL dEta AN rELITE MuUsL be checked far

wiin

g and 1
PROFIS Engneaning { ¢ | 2003-2023 Hil AG, FL-9484 Schaan Hilli 15 a re@starad Trademark of Hilll AG, Schaan

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization
Loading Proof Load C i By 1 By [26] Status
Tension Pullowut Strengih anz 12,3681 Ti- Ok
Shear Pryout Strength 300 126,713 -1 Ok
Loading By B, L Utilization By, [%] Status
Combined lension and shear loads 0.065 0.010 53 2 oK



Page 282 of 307
12/06/23

Kingworks JOB TITLE PSE - OTC - PUYALLUP
STRUCTURAL ENGINEERS
600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATEDBY BJ DATE
360-714-8260 www.king-works.com CHECKED BY DATE_

Calculate Unit Overturning and Shear For Wind & Seismic

Unit: Transformer Foundation
Weight = 128000 Ibs
Length=  13.2ft
Width=  5.64 ft
Ht = 10 ft
Overturning in Short Direction

¥ @ Max/Min Reactions (LRFD w/ Omega)
% < 1.2D+QE: 172546 Ibs
i & 9D+QE:  -38146 Ibs
1 1
w = 1.2D+W: 82812 Ibs
9D+W: 54259 Ibs
_ E= 39245Ibs. =
© W= 3012lbs =
I
£
D
(O]
T
I Width = 5.64 ft 4
v
Overturning in Long Direction
l Max/Min Reactions (LRFD)
5 1.2D+E: 132694 Ibs
o OD+E: 1706 Ibs
1 ]
w = 1.2D+W: 77958 Ibs
9D+W: 56442 Ibs
_ E= 39245 Ibs =
T W= 1287 lbs =
1
£
D
(0]
I
I Length = 13.2ft 4
\ 4




Kingworks
STRUCTURAL ENGINEERS
600 Dupont St * Ste B

Bellingham, WA 98225
360-714-8260 www.king-works.com

Page

JOBTITLE PSE - OTC - PUYALLUP

283 of 307
12/06/23

JOB NO. 21239

CALCULATED BY BJ

CHECKED BY

SHEET NO.
DATE
DATE

Pad Checks

Allowable Bearing Pressure = 2.50 ksf

Design Loading - Service Level

V = 128 kips
H = 27.471 kips
M = 137.36 k-ft

Footing Geometry

W= 12ft
L= 141t
D=1ft

Calculate Eccentricity
Ptotal = 153.2 kipS

M, = 192.3 k-ft
e, = 1.26ft

[Vertical Load]
[Horizontal Loading Applied at top of Footing]

[Overturning Moment]

[Length direction of Overturning]
[Length Perpendicular to Overturning]
[Depth]

[Vertical Load plus Footing Self Weight]

[Overturning Moment plus horizontal load x footing height]

Calculate Bearing Pressure

x = 1423 ft
q = 1.48 ksf

Bearing Pressure OK!

Calculate FS against Overturning

Morm = 192.3 k-ft
Mgrm = 919.2 k-ft
FS= 478
OK for Overturning!

[P(ota\ * (W/Z)]
[MRTM / MOTM]
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JOB NO. 21239

CALCULATED BY BJ
CHECKED BY

SHEET NO.
DATE
DATE

Circuit Switcher

Loads from Sample Calculations that have higher wind and seismic loads, will use in our design

LOW PRESSURE INDICATOR rﬁ\ A
OME PER POLE
—_ @_F_,ﬂ—— o1 1
SEE NOTE-3 -
| I
SEE NOTE-3 121500
00
===
-
// H -
il T @ 7 iy
| rd
iyt v s 55 250
i |
’ HE
!
!
L— —[ 1
= . -
e J0g
DN a1 —
| ® [—
v 1 _
B G09614 uF
_@@E,_J 120 F _____
—_— e La
@ TeR
T TCT
& SERI
LS D s
~ DETAILG o At a1
- =5 AS
x| *
FOUNDATION LOADINGS
M FPER PEDESTAL FO.| DATE BY | DESCAIFTION
[ [] JGE Ll VAL
] BENDIMNG MOMENT CH)_ _ 51'500 FT-LES. 01 [10-15-2014 AED BOET2611-CONFIGLRED BILL
. SHEAR LOWD (5) _ _ _ _ _ _ 4,900 LBS.
T THRUST (T)
20 STATIC_ 6,800 LBS.
1o | 5D DYMAMIC _ _ _ _ _ _ _ _ 1,500 LBS.
ﬂ!—t TOTAL 8,300 LBS. ||
B
2% ;
. 8 BASED ON MOST-ADVERSE COMSINATLON OF
1.750 DIA. HOLES (4) fmmun CONTINUOUS TERMINAL-PAD LOADING Y
— LIMITS LISTED ASOVE AND TAKING INTO ACCOUNT a

(Sds ~ same, Higher Wind Load)

Mu Max = 26.7 k-ft / ft from sample calculations

Phi Mn = 43 k-ft/ ft - OK
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Company.
Address.

Phone | Fax:
Design:
Fastening point

Kingwarks Structural Enginesrs Page:
600 Dupont Streetm Suite B, Belllngham, WA 88225 Specifler
360-F14-B260 | E-Mail:
Cireuit Switchers Anchorage Drate:

1

Bernt Johnson PE, SE
berni@king-works_com
1/TF/2023

Specifier's comments:

1 Input data

Anchor type and diameter:

fterm numbar:

Effective embedment depth:
Material:

Evaluation Service Report:
Issuad | Valid:

PFroof;

Stand-off installation:
Anchaor ;’.\IamR :

Profila:

Base material

Reinforcemant:

Seismic loads (eat. C, D, E, or F)

Hex Head ASTM F 1554 GR. 36 1 1/2
not available

hy=12.000 in.

ASTM F 1554

Hilli Technical Data

- | -

Design Method ACI 318-14 ( CIP

without clamplng {anchor); restraint level (anchor plate): 1.00; e, = 2.500 in.; t = 0.500 in.
I % I, % 8= 25.000 in, x 25.000 in, x 0.500 in,; {Recommended plate thickness: not calculated)

no prafile
cracked concrete, Custom, f" = 4,500 psi; h = 30.000 in.
tensian: condition B, shear; condition B;

edge reinforcement; none or < No, 4 bar
Tension load: yes (17.2.3.4.3 {d))

Shear load: yes (17.2.3.5.3 (c))

" . The anchar calculation is based cn a rigid anchor plate assumption.

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

.9
LY
x

Iripiat dala and resuls miEt be chacked Tor contammily willh (ha axisting comdilions and far plausibility]
PROFES Erginanring [ & § 2003-2023 Hill AG, FL-58484 Schagn Hilll & a registered Tradamark of Hib AG, Schaan

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization
Loading Praof Load Capacity By J By [%] Status
Tension Concrate Breakout Failure 26,750 55.132 48/ - Ok
Shear Steel failure (with lever arm) 1,225 2,083 =58 Ok
Loading By B, 4 Utilization By, [%] Status
Combined tension and shear loads 0.485 0.588 503 b Ok
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112 kV Switch Stand
| SWITCH £ {}

N
o

]

TBE‘F]\\ ﬁ

&

COLUMN A1

—~
FACE (A)

54'DIA x 2” BOLTS
w/NUTS, WASHERS &
PALNUTS. WASHERS
SHALL BE ON NUT
SIDE (TYP OF 20)

54'DIA x 6'7" BOLTS
w/NUTS, WASHERS AND
PALNUTS. (2 REQ'D
FOR SWITCH HANDLE OR

MOTOR OPPERATOR) \

LEVEL ING
NUTS (REF)

COLUMN A1
|
2

10 -0

—~
(AJFACE

>

ELEVATION

L /(REF ONLY) \
-

HEIGHT "A"

PL-P1 -
= BEAN
BEAM B1 v (FACE
(FACE A) | ANGLE A2'%
(TYP 2 PL)
o
_
)
= |
" FACE —++ le— FACE
v}
7} -
= <
S z
3 =
3 =
= e 8

ERECTION DIAGRAM

y

%
TERMINAL Vi ./ Hotes !
PAD DETAIL ——

SCALE: 1"= 3'-0
TABLE OF DIMENSIONS
AND TOTAL WEIGHT
DIMENSIONS WEIGHT MATERIAL P -
wpn | wgn ) _ 1 , i
HEIGHT “A B (COL) c” (TS) MARK-a TOTAL 0. { .-,__1-«:1!““““ GRABING
8 —0" 7 -86 71534 356.6 1200.2 9997453 | ; PADDETAIL RING
s Din.
8 —6" 8'-0 71134 380.5 1224.1 Holes (4)
9'-0" ‘-6 8’534 404.4 1248.0 9998634
9'-6" 9'-0 8'-1134 428.3 1271.9 9998733
10’ -0" 9'-6 9’534 452.2 1295.8
10 -6" 10' -0 9’1134 476.4 1320.0
11'-0" 10'-6 10' 534 500.3 1343.9
116" 11'-0 10" =113 524.2 1367.8
12’ 0" 11’6 117 53y 548.1 1391.7
G
Frating Catalog Number BE Drimensions in Inshes (o neacms 10871
e WL,
Wy Ampres, fims | N0-00 | appiicasions {17 | peighe® | Vertieal | g Pats-
we Table | pp’ [Mounteng, | Mounting, i wnit,
e fime | oneme sl | e Sixdon | Susioe | A7 | A2 |© BlE G (M oA s |
— arand, oet "
190 | fgs, | Live Parig | CO7 Imsulatoes | Insulatoes
to Bases (3
e | 72.5 950 12000 {51 000 (40 000| 1 BEEG) 296 | 2az416 | 3spev6 | s&k | ash o1k |43 | 6 100k | SBY| 44l B4d
118 [z E50 | 1200 |51 o000 |anpon| 3 BEFG 296 | 7azezm | ssza2e | 7% |eay ae [tz fen | 7 |ask| Esh| sz | e
138 |ras (= 1700 |61 ooo |40 oo | 2 BEFG] HER | 283430 anoaas | B4y | 7Y [es a7 eS| @al) T 1390
161 |1ea TS0 12006 |61 o000 pae] 3 BEFGS 291 | 28340 | zgraso | eol|eo 131y |78 7 himii ok Ty | s
230 [242 a0 | 1200 l&1 ocolaoooo| 2% meros | soa | zezast | MO et lea five a1h |8s | 7 jessiizoy | mit | 20

weight per
pole is per
phase. 3
phases per
— transrupter.
|
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Company: Kingworks Struciural Engineers Fage: 1
Address: GO0 Dupont Streetm Suite B, Bellingham, WA 98225  Specifier: Bernt Johnson PE, SE
Phone | Fax: 360-T14-8260 | E-Mail: bemi@king-works com
Design: Concrete - Mov 8, 2023 Date: 11/8/2023

Fastening point:

Specifier's comments:

1 Input data

Anchor type and diameter:
Item number:

Eflfective embadment deplh;
Material:

Evaluation Service Report:
Issued | Valid:

Proof.

Stand-off instailation:

Heavy Hex Head ASTM F 1554 GR. 36 3/4

not available

b = 8.000 in,

ASTM F 1554

Hilti Technical Data

- l -

Design Method ACI 318-14 § CIP

without clamping (anchor); restraint level (anchor platae): 2.00; e, = 1.500 in.; t = 0.500 in.
Hilti Grout: CB-G EG, epoxy, T gq, = 14,939 psi

I, x I,. ®t=13.000in. x 13,000 in. x 0.500 in.; (Recommeanded plate thickness: not calculated)

Anchor ;lla'tea -
Prafile: no profile
Base material: cracked concrete, Custom, ' = 4,500 psi; h = 12.000 in
Reinforcamant: tension: candition B, shear: condition B;
edge reinforcement: none or < Na. 4 bar
Seismic loads (cat. C. DL E, ar F) Tension load: yes (17.2.3.4.3 (d)}

Shear load: yes (17.2.3.5.3 (c))

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

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

x

Irpist data aned resufts musl be chedked for conformily with the exsng candfians and far plawsibiby!
FROFIS Ergineering | < ) 20032023 Hilli AG, FL-0484 Schaan Hil k= 8 regisiered Trademark of Hili &G, Schean

1
2 Proof | Utilization (Governing Cases)
Design values [Ib] Utilization

Loading Proof Load Capacity By ! By [%] Status
Tanslon Concreta Breakout Fallure 10,723 16,008 677 - Ok
Shear Stee| failure (with lever arm) 194 B9T =128 QK
Loading By B, L Utilization By y [%] Status
Combined tension and sheer loads DLETD 0278 &3 53 O
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Pad Checks
Allowable Bearing Pressure = 2.50 ksf

Design Loading - Service Level

v
V = 5 kips [Vertical Load] .JJA
H = 1.12 kips [Horizontal Loading Applied at top of Footing] ;,."/ l \
M = 13.8 k-ft [Overturning Moment] i : =
Footing Geometry
W = 7.333 ft [Length direction of Overturning] ﬂ
L=12ft [Length Perpendicular to Overturning] /I 1 \//
D=1ft [Depth] )7
tad I

Calculate Eccentricity

Piotal = 18.199 kips [Vertical Load plus Footing Self Weight]
My
€y

16.04 k-ft  [Overturning Moment plus horizontal load x footing height]
.88 ft

Calculate Bearing Pressure
x = 8.36 ft

q = .36 ksf
Bearing Pressure OK!

Calculate FS against Overturning
MOTM = 1604 k'ft

Mgprv = 66.728 k-ft [P * (W/2)]
FS = 4.16 [Mgrm / Mol
OK for Overturning!
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Calculate Unit Overturning and Shear For Wind & Seismic

Unit: Substation Base
Weight = 12000 Ibs
Length = 3.875 ft
Width = 3.166667 ft
Ht = 8.833333 ft
Overturning in Short Direction

Max/Min Reactions (LRFD w/ Omega)
1.2D+QE: 19916 Ibs
9D+QE: -7316 lbs

E = 2453 Ibs
= 221 lbs

=z 1.2D+W: 9489 Ibs
OD+W: 4200 Ibs
=
E= 36791Ibs_ 2
W= 7811bs <
]
£
Re
(0]
I
I Width = 3.167 ft 4
A 4
Overturning in Long Direction
§ ® Max/Min Reactions (LRFD)
ot 1.2D+E: 18040 lbs
MR 9D+E:  -5440 Ibs
] ]
W= 1.2D+W: 8038 Ibs
OD+W: 4562 Ibs
_ E= 3679lbs,_ Q
W= 638lbs s
1
£
Ry
()
I
I Length = 3.875 ft 4
\ 4
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www. hilti.com

Company: Kingworks Structural Enginaars

Address: 600 Dupont Streetm Suite B. Bellingham, WA 58225
Phone | Fax: 360-T14-8280 |

Design: Concrete - Nov 9, 2023

Page:
Specifier:
E-Mail:
Drate:

Fastening point

1

Bernt Johnson PE, SE
bermi@king-works.com
1111042023

Specifier's comments:

1 Input data

Anchor type and diameter:
fterm numbar:

Effective embedmeant depth:
Material:

Evaluation Service Report:
Issuad | Valid:

Proof;

Stand-aff installation:
Anchor pla‘t&n :

Prafils:

Base material
Reinforcemeant:

Seismic loads (cat. C. D, E, or F)

Hex Head ASTM F 1554 GR. 36 1

not available

hgy = 10.000 in.

ASTM F 1554

Hilti Technical Data

==

Design Method ACI 318-14 / CIP

&, = 0000 in. (no stand-off); t = 0.500 in.

(3 Iy % €= 12,000 jn. x 20.000 in, x 0.500 in.; {Recommended plate thickness: not calculated)

W shape (AISC), WBX31: (L x W x T x FT) = 8.000 in. x 8.000 in. x 0.285 in. x 0.435 in.

cracked concrete. Custom, £ = 4,500 psi; h = 18.000 in.
tensian: candition B, shaar: condition B;

edge reinforcement: none or < Mo, 4 bar
Tension load: yes (17.2.3.4.3 {d))

Shear load; yes (17.2.3.5.3 (c))

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

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

N

™

®

Inpui data and resulis must be chached for confarmilty with the existing condillons ard Bar pleusiidlity|
PRIGEES Enginasdng ( © ) 2003-2023 Hill AG, FL-8404 Schagn Hitl i 3 registersd Tradamark of Hib AG, Schaan

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization
Loading Proof Load Capacity By f Py [%a] Status
Tangicn Conerele Breakout Failure 27,1585 28842 a5 r. OK
Shear Concrete edge failure in direction y+ 1,272 21472 -G oK
Loading Pu By 3 utilization By [%] Status
Combined tension and shear loads 0.948 0.059 1.000 84 OK
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400 440 480 520 560 600 640 680 720
Min Value = 390.3 psf @ (17.33,9.863) Max Value = 797.5 psf @ (24.58,21.86)

60 80 100 120 140 160 180 200 220

Min Value = 48.21 psf @ (17.33,9.863) Max Value = 253.9 psf @ (23.29,15.07)
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STRUCTURAL ENGINEERS
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Calculate Unit Overturning and Shear For Wind & Seismic

. o TJelel
Unit: ABB 12 KV Breaker M e @)
Weight= 1700 Ibs L lelel
/();/ .
Length=  3.5ft E e
Width = 2.583333 ft B8
Ht= 12 ft
Overturning in Short Direction : }( o
o ® E{ Max/Min Reactions (LRFD w/ Omega)
f i 7‘ ‘ 1.2D+QE: 3789 Ibs
31 = @ “”‘ 9D+QE:  -2004 Ibs
TR Al ]
w o= 1.2D+W: 5554 lbs
9OD+W:  -1543 Ibs
«E=_521bs =
W= 958Ibs N
1
<
Ry
()
I
I Width = 2.583 ft 4
A 4
Overturning in Long Direction
o o Max/Min Reactions (LRFD)
! 1.2D+E:  31551bs
Y B 9D+E:  -1370 Ibs
I Al
w = 1.2D+W: 2314 Ibs
9D+W:  -529Ibs
_ E=  521lbs . =
W= 707 lbs N
]
£
Ry
(0]
I
I Length = 3.5 ft 4
v
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www. hilti.com

Company: Kingworks Structural Engineers Fage: 1
Address: BO0 Dupont Streetm Suite B, Bellingham, WA 98225 Specifier: Bemt Johngon PE, SE
Phione | Fasx: 360-T14-8260 | E-Mail: bemti@king-works. com
Cresign: 12K\ Breaker Diate: 1182023

Fastening point:

Specifier's comments:

1 Input data

Anchor type and diameter:
Item number:

Effective embedment depth:
Material:

Evaluation Sernvice Report:
lssuad | Valid:

Proof:

Stand-off installation:
Prafile:

Base material:

Installation:

Reinforcemeant:

Selsmic loads {cat. C, D, E, ar F)

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

Kwik Bolt TZ2 - 53 304 3/4 (4 3/4) hnom3 h
2210287 KB-TZZ 3/4x6 1/4 S5304 i
hy o = 475000, b, = 5.500in,
AlSI 304

ESR-4266

12A17/2021 | 1201/2025

Design Method ACH 318-14 [ Mech

nom

cracked concrete, Custom, ' = 4,500 psi; h = 12.000 in.
hammer drilled heole, Installation condition: Dry
tansion: conditien B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (17.2.3.4.3 (d))

Shear load: yes (17.2.3.5.3 (c))
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Irgiiss data and rasuns maist Be Checkad for l:l:l"rOI'I'ﬂll‘y weith the aaisting condfans and for plawisb ik
PROFIS Engineering | o ) 30022029 Hiti AG, FL-8434 Schaan Miti s a registered Trademark of Hilli 4G, Schaan

2 Proof | Utilization (Governing Cases)

Design values [lo] Utilization
Loading Proof Load capacity Py £ By %] Status
Tenson Concrete Brea<out Failure 1,002 3763 271- OK
Shear Caoncrete edge failure in direcion =- 262 247 =11 Ok
Loading By B, 4 Utilization By, [%] Status

Combined tension and shear loads

0.266 0.106 53 14 OK



Feeder Structure
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Load Perpendicular to main frame - triangular braced frame

e[

Hilti PROFIS Engineering 3.0.88

www hilti.com

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

Kingworks Struetural Engineears

600 Dupont Streetm Suile B, Bellingham, WA 98225
380-714-8280 |

Feedsr Structure Anchorage - Load Perp Condition

Page:

Specifier;

E-Mail:
Date:

1

Barnt Johnson PE, SE
bermt@king-works.cam
11/13/2023

Specifier's comments:

1 Input data

Anchor type and diameter:
ftem numbsr:

Effective embedment depth:
Material:

Evaluation Service Report:
Issuad | Walid:

Proof;

Stand-aoff installation:
Anchor ;ilalt&R :

Profila:

Base material

Reinforcemeant:

Seismic loads (eat. C, D, E, or F)

Heavy Hex Head ASTM F 1554 GR. 36 3/4
not available

h,; = 9.000 in.

ASTM F 15854

Hilli Technical Data

.

Design Method ACI 318-14 / CIP

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

L% ], x1=13.000 0. x 13.000 in, x 0.500 in.; {Recommended plate thickness: not calculated)

W oshape (AISC), Wax13 (LxWx Tx FT) =4.1600n. ® 4,060 in. x 0.280 in. » 3.345 in,

cracked concrete. Custom, ' = 4,500 psi; h = 12.000 in.

tension: condition B, shear; condition B;

edge reinfarcement: none or < Mo. 4 bar
Tension load: yes (17.2.3.4.3 {d))

Shear load: yes (17.2.3.5.3 (c))

® . The ancher calculation is based on a rigid anchor plate assumption.

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

Input dats Brd resulls must e chatkad for conformily with the existng corditlons and b plausiblitg!
FROFES Enginaaring [ ¢ ) 2003-2023 Hil AG, FL-5484 Schasn HIll & 3 registered Tradamark of His AG, Schaan
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Design values [Ib] Utilization
Loading Proof Load Capacity Byt Fq [%] Status
Tension Concrete Breakout Failure 2520 42,856 &= [o],4
Shear Steel Strength 200 7.555 -3 OK
Loading Py By L Utilization Py [%] Status
Combined tensicn and shear loads 0.059 0.026 53 2 QK



Feeder Anchorage - load parallel to structure length (6 columns with fixed base resisting load)

L Sl

Hilti PROFIS Engineering 3.0.88

wwwt hilti.com

Company:
Address:

Phone | Fax:
Design:
Fastening point

Kingwarks Structural Englneers

G600 Dupont Streetm Suile B, Ballingham, WA 88225

J60-714-8260 |

Feeder Structure Anchorage - Load Parallel Conditio

Page:
Specifier:
E-Mail:
Drate:

1

Bernt Johnson PE, SE
berntERking-works. cam

11/153/2023

Specifier's comments:

1 Input data

Anchor type and diameter:
Item numbar:

Effective embedment depth:
Material:

Evaluation Service Report:
Issuad | Valid:

Proof;

Stand-off installation:

Anchor |:|I:atER z
Profile:
Basa material:

Reinforcement:

Seismic loads (cal. C, 0, E, or F)

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

Geometry [in.] & Loading [Ib,

Heavy Hox Head ASTM F 1554 GR. 36 3/4

not available

h = 9.000 in.
ASTM F 1554

Hilti Technical Data

Design Method ACI 318-14 / CIP

without clamping {anchor): restraint level (anchor plata): 2.00; e, = 1.800 in.; t = 1.000 in.
Hilti Grout: CB-G EG, spory, . o, = 14,532 psi

lyx 1, % t=13.000 in. x 13.000 in. ¥ 1.000 in.; {Recommended plate thickness: not caleulated)

W oshape (AISC), W13 (Lx W x T xFT)=4.160 in. x 4060 in. x 0.2800n. x 0.345 in,
cracked concrate, Custom, [,' =4 500 psi; h = 12,000 in,

tension: condition B, shear: condition B:

edge rainfarcement: nona or < Mo 4 bar

in.Ib]

Tension load: yes (17.2.3.4.3 (d))
Shear load: yes (17.2.3.5.3 (c))

x

Inpul dats Bnd resulls MmiEL Be chacked Tor confamity with the sxisting conditions and far plausiilitg
PROFES Enginaaring [ ¢ ) 2003-2023 Hil AG, FL-5454 Schasn HI s a registered Tradamark of HibAG, Schaan
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Design values [Ib] Utilization
Loading Proof Load Capacity By 1 B, 2] Status
Tensian Steel Strangth 5,782 14,529 40/ - OK
Shear Stael failure (with lever arm) 200 545 =134 O«
Loading By By L Utilization By, [%] Status
Combined tension and shear loads 0.398 0.335 53 38 0K



Cable Termination Support

Assuming 1 kip max total dead load for anchorage and foundation calcs

OLES
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Hilti PROFIS Engineering 3.0.88

www hilti.com

Company: Kingworks Structural Enginaars Page: 1
Address. 600 Dupont Strestm Suite B, Bellingham, WA 88225 Spaecifier: Bearnt Johnson PE, SE
Phone | Fax: J60-714-8280 | E-Mail: bernt@king-works_ com
Design: Cabla Termination Support Drate: 111 3/2023

Fastening point

Specifier's comments:

1 Input data

s S . [ ]

ftern numbar: not available

Effective embedment depth: hy = 9.000 in.

IMaterial: ASTM F 1554

Evaluation Service Report: Hilli Technical Data

Issuead | Valid: ==

Proaf; Design Method ACI 315-14 / CIP

Stand-aff installation: without clamping {anchor): restraint level {anchor plata): 2.00, e, = 1.500 in.; 1 = 0.750 in.
Hilti Grout: CB-G PG, precision, f_ g, = 10,443 psi

Anchor platER . lox 1, % t=13.000 in. x 13.000 in. x 0.750 in.; {(Recommended plate thickness: not calculated)

Profile: Square HSS (AISC). HES4X4X. 25 (Lx W x T) = 4.000 in. = 4.000in. & 0.2500n

Basa material: crackad concrate, Custom, £ = 4,500 psi; h = 12,000 n,

Reinforcement: tension: condition B, shear: condition B;

edge reinforcement: nona ar < Mo. 4 bar
Seismic loads (cal. ©. 0, E, or F) Tension load: yes (17.2.3.4.3 (d})

Shear load: yes (17.2.3.5.3 (c))

" - The anchar caleutation is based on a rigd anchor plate assumption,

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

Inpui dala and resulis must be chached for confarmily with he existng conditions ard For pleusibility|
PREECES Erginasdng ( © ) 20032023 HiHl AG, FL-8484 Schasn Hil i 3 registersd Tradamark of Hin AG, Schaan

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization
Loading Proof Load Capacity B ! By %1 Status
Tension Stael Strength 2,789 14,529 2070 - QK
Shear Steel failure (with lever arm) I 543 =010 Ok
Loading B B, [4 Utilization By [%] Status

Combined tension end shear loads 0.192 0.092 513 9 QK



Page 302 of 307
12/06/23

TRANSFORMER SIDE
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Strength Design - Section Analysis Plot: (Moment)(Context: Min Demand,Min Capacity)

Strength Design - Section Analysis Plot: (Moment)(Context: Max Capacity,Max Demand)




Kingworks
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JOBTITLE PSE - OTC - PUYALLUP

STRUCTURAL ENGINEERS

600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATED BY BJ DATE
360-714-8260 www.king-works.com CHECKED BY DATE
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Kingworks JOBTITLE PSE - OTC - PUYALLUP
STRUCTURAL ENGINEERS
600 Dupont St * Ste B JOB NO. 21239 SHEET NO.
Bellingham, WA 98225 CALCULATED BY BJ DATE
360-714-8260 www.king-works.com CHECKED BY DATE
Pad Checks
Allowable Bearing Pressure = 2.50 ksf
Design Loading - Service Level
) Vv
V = 1.6 kips [Vertical Load]
. L
H = 0.6 kips [Horizontal Loading Applied at top of Footing] / N
M = 7.2 k-ft [Overturning Moment] & : ®
|

Footing Geometry

W= 6ft [Length direction of Overturning]

L = 8.1666 ft [Length Perpendicular to Overturning]

D=15ft [Depth]

Calculate Eccentricity

Piotal = 12.625 kips [Vertical Load plus Footing Self Weight]

M, = 8.4 k-ft
e, = .67 ft

Calculate Bearing Pressure
x = 7.00 ft

q = .43 ksf
Bearing Pressure OK!

Calculate FS against Overturning

MOTM = 84 k'ft
Mgprv = 37.875 k-ft [P * (W/2)]
FS = 451 [Mgrm / Mol

OK for Overturning!

[Overturning Moment plus horizontal load x footing height]
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Hilti PROFIS Engineering 3.0.88

www. hilti.com

Campany: Kingworks Structural Engineers Paga: 1
Addrass: GO0 Dupant Streetm Suile B, Belingham, WA 98225  Specifier: Bemi Johnsan PE, SE
Phone | Fax: 360-T14-8260 | E-Mail: bernt@king-works. com
Drsign: Concrata - Moy 13, 2023 Date: 111312023
Fastaning point:
Specifier's comments:
1 Input data
Itermn number: not available
Effective embedment depth: h, =12.000 in.
Material: ASTM F 1554
Evaluation Service Report: Hilti Technical Data
|lssued | Walid: -~
Proof: Design Method ACI 318-14 / CIP
Sland-off installatian: without clamping (anchaor); restraint level (anchar plala) 2.00; g, = 1.500 in.; 1= 0750 in.
Hilti Grout: CB-G PG, precision, T_..., = 10,443 psi
Anchor pF-ateR : Lxl xt=13.0000n. x 13.000 In. x 0.750 in.; (Recommended plate thickness: nol calculated)
Praofile: Square HSS (AISC), HSS4X4X.25; (L x W x T} = 4.000 in. x 4,000 in. x 0.250 in.
Base material: cracked concrete, Cuslom, 1= 4,500 psi; h = 18.000 in.
Reainforcemeant: tension: condition B, shear: condition B;
adge reinforcement: none or < Mo 4 bar
Seismic loads (cat. C, D, E, ar F) Tension load; yes (17.2.3.4.3 (d))
Shear load: yes (17.2.3.5.3 ()
* . The anchor calculation is based on a rigid anchaor plate assumption.
Geometry [in.] & Loading [ib, in.lb]
Y
%
Input dista and results musl be dhecked for confomity with the exisling cond@Bons and for plausibiibyd
PROFIS Erginesrng | ¢ § 2003-20123 Hib AG, FL-9434 Schasn Hib 15 a regsterad Trademark of HI AG, Schaan
1
Design values [lb] Utilization
Loading Proof Load Capacity B/ By %] Status
Tension Steel Strength 5,338 14,529 a7 - Qe
Shear Steel failure (with lever arm) 206 66O -3z OK
Loading By B, L Utilization B, , [%:] Status
Combinad lension and shear loads 0.367 0313 53 34 OK





