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Stability Engineering, Inc. Project Title:
777 NE 2nd St. Suite 280 Engineer:

\ Corvallis, Oregon 97339 Project ID:
: Project Descr:

OSU FIRE ESCAPES
M. FOSTER
22-0669

AULTZEN VOUSE

Project File: 22-0669.ec6

1 Steel Beam
LIC# : KW-06014874, Build:20.23.08.30 Stability Engineering Inc.
DESCRIPTION: LOWER LEVEL BRACE LOADS (LOADS ONLY)
CODE REFERENCES

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
Vertical Leg Up
D(0 150) L(0.1520) D(0,150) L(0.1520)
. g § _ D(0.0440) L(0.4330) —
'. L2x2x1/4 ".'
Span = 3.70 1t |
: | —
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D = 0.0440, L = 0.4330 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)
Point Load : D =0.150, L =0.1520 k @ 0.30 ft, (STAIR LOAD)
Point Load : D=0.150, L=0.1520 k @ 1.90 ft, (STAIR LOAD)
” Loads Only
DESIGN SUMMARY [ DesinNG.
Maximum Bending Stress Ratio = 1.249:1 Maximum Shear Stress Ratio = 0.146 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 1.144 k-ft Va : Applied 1.313 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.217 in Ratio = 204 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 nla
Max Downward Total Deflection 0.271 in Ratio = 164 <180 Span: 1: +D+L
Max Upward Total Deflection 0 in Ratio= 0 <180 n/a

Maximum Forces & Stresses for Load Combinations

“Load Combination Max Sifss Ratios Summary of Moment Values o ~ Summary of Shear Values
Segment Length  Span # M v Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  Va Max  VnxVnx/Omega
D Only T ! - o
Dsgn.L= 3.70ft 1 0.263 0.033 0.24 0.24 1.63 0.92 1.00 1.00 0.30 15.00 8.98
+D+L
Dsgn.L= 3701t 1 1.249 0.146 N\m 1.14 1.53 0.92 1.00 1.00 131 15.00 8.98
%®
+D+0.750L
Dsgn. L= 3.70ft 1 1.002 0.118 0.92 0.92 1.53 0.92 1.00 1.00 1.06 15.00 8.98
+0.60D
Dsgn.L= 3.70ft 1 0.158 0.020 0.14 0.14 1.53 0.92 1.00 1.00 018 15.00 B.98
Overall Maximum Deflections ]
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L o 1 0.2711 1.850 B 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.313 1.068

Max Upward from Load Combinations 1.313 1.068



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
“ Corvallis, Oregon 97339

Project Title:
Engineer:
Project ID:
Project Descr:

OSU FIRE ESCAPES
M. FOSTER
22-0669

AUTZEIN WOLSL

Steel Beam

Project File: 22-0669.ec6

LIC# : KW-06014874, Build:20,.23.08.30

Stability Engineering Inc.

DESCRIPTION: LOWER LEVEL BRACE LOADS (LOADS ONLY)

(c) ENERCALC INC 1983-2023

Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support 1 Support 2
Max Upward from Load Cases 1.015 0.891
D Only 0.298 0.176
+D+L 1.313 1.068
+D+0.750L 1.059 0.845
+0.60D 0.179 0.106
L Only 1.015 0.891
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Stanity Enginesiing. . Project Title: ~ OSU FIRE ESCAPES
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
. Corvallis, Oregon 97339 Project ID: 22-0669

Project Descr:

AUTZEN HOLASE

‘ Steel Beam

Project File: 22-0669.ech

LIC# : KW-06014874, Build:20.23.08.30 Stability Engineering Inc

DESCRIPTION: UPPER BRACE LOADS - LEFT SIDE (LOADS ONLY)
CODE REFERENCES

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

Analysis Method Allowable Strength Design
Beam Bracing : Beam is Fully Braced against |ateral-torsional buckling
Bending Axis :  Major Axis Bending

Fy : Steel Yield :
E: Modulus :

Vertical Leg Up

D{0.0550) L(0.5490)
D(0.0250) L(0.250)

50.0 ksi
29,000.0 ksi

L2x2x1/4

Span = 3.70 ft

i
oA,
}..

Applied Loads

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

Beam self weight calculated and added to loading
Uniform Load : D = 0.0250, L = 0.250 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

Point Load : D = 0.0550, L =0.5480 k @ 0.50 ft, (HANG ROD)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.698: 1 Maximum Shear Stress Ratio =
Section used for this span L2x2x1/4 Section used for this span
Ma : Applied 0.639 k-ft Va : Applied
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable
Load Combination +D+L Load Combination
Location of maximum on span
Span # where maximum occurs Span #1 Span # where maximum occurs
Maximum Deflection
Max Downward Transient Deflection 0.145 in Ratio = 305 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.161 in Ratio = 275 >=180 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 n/a

Maximum Forces & Stresses for Load Combinations

Loods On\\{

E 0.115:1

L2x2x1/4
1.037 k
8.982 k
+D+L
0.000 ft

Span #1

Load Combination Max Stress Ratios Summary of Moment Values

Summary of Shear Values

Segment Length ~ Span # M Y, Mmax+ Mmax- MaMax  MnxMnxOmegaCb Rm VaMax VnxVnx/Omega

D Only

Dsgn. L= 3.70ft 1 0.069  0.011 0.06 0.06 1.53 0.92 1.00 1.00 0.10 15.00 B.98
+D+L

Dsgn.L= 3.70ft 1 0.698 0.115 ‘ 0.64 l MW* 0.64 1.53 0.92 1.00 1.00 1.04 15.00 8.98
+D+0.750L

Dsgn. L= 3.70ft 1 0.541 0.089 0.50 0.50 1.53 0.92 1.00 1.00 0.80 15.00 8.98
+0.60D

Dsgn. L= 3.70ft 1 0.041 0.007 0.04 0.04 1.53 0.92 1.00 1.00 0.06 15.00 8.98
Overall Maximum Deflections

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

1.787
Support notation : Far left is #

+D+L ) 1
Vertical Reactions

0.1614

0.0000
Values in KIPS

0.000

Load Combination Support 1 Suppcrt 2

Max Upward from all Load Conditions 1.037 0.596
Max Upward from Load Combinations 1.037 0.596
Max Upward from Load Cases 0.937 0.537
D Only 0.100 0.060
+D+L 1.037 0.596



Stetitly Enginewring, Inc; Project Title: ~ OSU FIRE ESCAPES

777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Projecl 1D: 22-0669
' Project Descr:  ALTZEN WOULSE
Steel Beam Project File: 22-0669.ec6
LiC# - KW-06014874, Build:20.23.08.30 Stability Engineering Inc (c) ENERCALC ING 1983-2023

DESCRIPTION: UPPER BRACE LOADS - LEFT SIDE (LOADS ONLY)

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination ~ Support 1 Support 2
+D+0.750L a T 0.803 0.462 N
+0.60D 0.060 0.036
L Only 0.937 0.537

W
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Siathny Enginosring, Ine. Project Title: ~ OSU FIRE ESCAPES
777 NE 2nd St. Suite 280 Engineer:; M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669

Project Descr:

AUTZEN RWOLSE

Steel Beam
LIC# : KW-06014874, Build:20.23.08.30 Stability Engineering Inc

DESCRIPTION: UPPER BRACE LOADS - RIGHT SIDE (LOADS ONLY)

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

Analysis Method ‘Allowable Strength Design

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
Bending Axis :  Major Axis Bending

Project File: 22-0669.ecb
{c) ENERCALC INC 1983-2023

50.0 ksi
29,000.0 ksi

Fy : Steel Yield :
E: Modulus :

Vertical Leg Up

(D 0150) L(O 1520) D(0.0130) L(0.130)

D(0.0150) L(0s1520)——
D(0.020) L(0.20)

L

w

l
F - -
A L2x2x1/4 . -

Span =370t

Applied Loads

Beam self weight calculated and added to loading
Uniform Load : D = 0.020, L = 0.20 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

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

Uniform Load : D =0.0130, L = 0.130 k/ft, Extent = 2.0 -->> 3.70 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)
Point Load : D =0.0150, L =0.1520 k @ 0.30 ft, (STAIR LOAD)

Point Load : D =0.0150, L

0.1520 k @ 1.90 ft, (STAIR LOAD) [___
Oadb OY\\.\'

DESIGN SUMMARY

L___DesionN.G. |

Maximum Bending Stress Ratio = 0.728:1 Maximum Shear Stress Ratio = 0.078 : 1
Section used for this span L2x2x1/4 Seclion used for this span L2x2x1/4
Ma : Applied 0.666 k-ft Va : Applied 0.7035 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.142 in Ratio = 311 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 n/a
Max Downward Total Deflection 0.158 in Ratio = 280 >=180 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <180 nl/a

Maximum Forces & Stresses for Load Combinations

Load Combination

Max Stress Ratios

Summary of Shear Values

Segment Length Span # M vV Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega

DOnly o -

Dsgn.L= 3.70ft 1 0.071 0.008 0.07 0.07 1.53 0.92 1.00 1.00 0.07 15.00 8.98
+D+L

Dsgn.L= 3.70ft 1 0.728  0.078 N\maﬂ 0.67 1.53 0.92 1.00 1.00 0.70  15.00 8.98
+D+0.750L

Dsgn.L= 3.70ft 1 0.564 0.061 0.52 0.52 1.63 0.92 1.00 1.00 0.54 15.00 8.98
+0.60D

Dsgn. L= 3.701t 1 0.043 0.005 0.04 0.04 1.53 0.92 1.00 1.00 0.04 15.00 8.98
Overall Maximum Deflections -

Load Combination Span  Max. "-" Defl Locationin Span  Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1583 1.871 0.0000 0.000



Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES

‘ 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
3 Corvallis, Oregon 97339 lI;:roj ect ::IJD: 22-0669
r:
TUJECI esc| AUTZ.-&N HO\_)SE_
Steel Beam Project File: 22-0669.ec6
LIC# - KW-06014874, Build:20.23.08.30 Stability Enginearing Inc {c) ENERCALC ING 1983-2023

DESCRIPTION: UPPER BRACE LOADS - RIGHT SIDE (LOADS ONLY)

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
“Max Upward from all Load Conditions 0703 0699 o =
Max Upward from Load Combinations 0.703 0.699
Max Upward from Load Cases 0.634 0.631
D Only 0.069 0.069
+D+L 0.703 0.699
+D+0.750L 0.545 0.542
+0.60D 0.041 0.041
L Only 0.634 0.631

P =103\
Specity on \oad #e::lc'\r\% Plans

P, = A9 o



S Fiee £ )
29-04A e T | M Foshee

10

lz{lﬁd'\f\c}j Suppet B Bovn Leuels

Broce (Geomelny ; -
-

By

oy 1

L=371%
O : tan (FIL) = 32°

Reva = 133 Yo m§mu\wb

Moo s oY e

Po = Rend = =4 b
sn @

T‘b = DB wbg :&OQQ \b

Broce Sechon Propechies (V12" Sena Zuare Ear\

L3247 Y0d? 20843 n’
H

Dreo = \od = &5 W

Fy = 3o ki
Broce Onecks:
M FuZ . (3o osus in®) | W8
il 2 S - - ; - i
G T W e 1B\& Voian = 151 Vo 54
Tn . By . Bekon@25107) - yg <k
Site 1.7 LN
Tension Rakio = Ta. = 004 ¢ 0.9 s Use AVSC
TeloL ; Eqn Hi-lb

Combined Rotio = Tg F M R DTN e +OW
(Ml  MalQ

 Lond Teshne Kegd for Conneckions Only




590l ’ 05U Fire Eeopes l B B

BoYzen Houwse

11

Feami na_ Ohecks .

Dedieing Bacs: e Casey
L3} Load = MOpotY0.85 3 = &1.5 pi
M, = %l;’“ : (15 pg\(a.sxh" = |8.& b b
Mo . Fy2
St SE
7= H’ : (@ ‘l.n\(f.as A = OOBIIS

Ma | (3000 ps)0.0B12S n*) (l N} = Sbisty > 182 Yo o

JL RPm 125

SO




S -0

1 OSW Fre Escapes
Rscnr Noe. ‘ M, Foster

12
tdae A\’\e}'- Cnecles (L&x&x ‘ll—t“
L.Cu('\d\ng: @Q
L30T LL = (100 pst &5 =350 pif
_OL=lo pa;*\;l& S5 =85 pi
f,d5$= Proale
L:=s % LL 2 (100 pat (183 B =185 uE

DLz \O ps\"\lh &S HN) = 19 pl?




Stability Engineering, Inc.
777 NE 2nd St. Suite 280
A\ Corvallis, Oregon 97339

Project Title:
Engineer:
Project ID:

Project Descr:

OSU FIRE ESCAPES
M. FOSTER
22-0669

AUTZEN WOLST

13

Steel Beam

Project File: 22-0669.ec6

LiC# - KW-06014874, Build:20.23.08.30
DESCRIPTION: LANDING BARS

CODE REFERENCES

Stability Engineering Inc.

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : IBC 2021
Material Properties

Analysis Method Allowable Strength Design

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

Bending Axis :  Major Axis Bending

Vertical Leg Down

__D(0.0250) L(0.250)

Fy : Steel Yield :
E° Modulus :

50.0 ksi
29,000.0 ksi

L2x2x1/4

Span=3.70n

Applied Loads

Beam self weight calculated and added to Ioading_

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

Uniform Load : D =0.0250, L = 0.250 k/ft, Tributary Width = 1.0 ft, (UNIFORM LOAD)

DESIGN SUMMARY [ DesignOK |
Maximum Bending Stress Ratio = 0.520:1 Maximum Shear Stress Ratio = 0.057 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 0.476 k-ft Va : Applied 0.5147 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.105 in Ratio = 420 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.117 in Ratio = 378 >=240. Span:.1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <240.0 nl/a
Maximum Forces & Stresses for Load Combinations
“Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length ~ Span # M Y Mmax+ Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only ' N :
Dsgn. L= 3.70ft 1 0.053 0.006 0.05 0.05 1.63 0.92 1.00 1.00 0.05 15.00 8.98
+D+L
Dsgn.L= 3.70ft 1 0.520 0.057 0.48 0.48 1.53 0.92 1.00 1.00 0.51  15.00 8.98
+D+0.750L
Dsgn. L= 3.70ft 1 0.403 0.044 0.37 0.37 1.53 0.92 1.001.00 0.40 15.00 8.98
+0.60D
Dsgn. L= 3.70ft 1 0.032 0.003 0.03 0.03 1.53 0.92 1.00 1.00 0.03 15.00 8.98
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

+D+L - 1
Vertical Reactions

0.1174

“1.861
Support notation : Far left is #

0.0000
Values in KIPS

0.000

Load Combination

Suppo}‘t‘-1 Support 2

Max Upward from all Load Conditions 0515 0515
Max Upward from Load Combinations 0.515 0.515
Max Upward from Load Cases 0.463 0.463
D Only 0.052 0.052
+D+L 0.515 0.515
+D+0.750L 0.399 0.399
+0.60D 0.031 0.031



Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES 14

777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: A UTZEN WOUSL
steel Beam Project File: 22-0669.ec6
LIC# : KW-06014874, Build:20.23.08.30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: LANDING BARS

Vertical Reactions Support notation : Far left is # Values in KIPS

" Load Combination Support 1 Support 2
L Only 0.463 0.463




SRabiky Enguesring, lne: Project Title: ~ OSU FIRE ESCAPES
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669

Project Descr: ATz €W WOLSE

Steel Beam Project File: 22-0669.ec6
LIC# : KW-06014874, Build:20.23.08.30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: EDGE ANGLE

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties

Analysis Method ‘Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis ©:  Major Axis Bending

Vertical Leg Up

D(0.0190) L(0.1850)

l —_— e _-tI
A L2x2x1/4 A
s

Span =50 -<

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D =0.0190, L = 0.1850 k/ft, Tributary Width = 1.0 ft, (UNIFORM LOAD s \
g : ; o \Lood Tesks Req'd
DESIGN SUMMARY m
Maximum Bending Stress Ratio = 0.707:1 Maximum Shear Stress Ratio = 0.058 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 0.647 k-ft Va : Applied 0.5180 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.260 in Ratio = 230 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.292 in Ratio = 206 =>=180 Span: 1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination "Max Stress Ratios ~Summary of Moment Values ~ Summary of Shear Values
Segment Length Span # M v Mmax + Mmax- MaMax Mnx Mnx/Omega Cb Rm  VaMax  VnxVnx/Omega
D Only e B
Dsgn. L= 5.00ft 1 0.076 0.006 0.07 0.07 1.53 0.92 1.00 1.00 0.06 15.00 8.98
+D+L

Dsgn.L= 5.00ft 1 0707  0.058 M,MJlt 065 153 092 1.001.00 052 1500  8.98

+D+0.750L

Dsgn. L= 5.00ft 1 0.549 0.045 0.50 0.50 1.53 0.92 1.00 1.00 0.40 15.00 8.98
+0.60D
Dsgn. L= 5.00ft 1 0.045 0.004 0.04 0.04 1.63 0.92 1.00 1.00 0.03  15.00 8.98
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
T+D+L 1 0.2917 2.514 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.518 0.518
Max Upward from Load Combinations 0.518 0.518
Max Upward from Load Cases 0.463 0.463
D Only 0.055 0.055
+D+L 0.518 0.518
+D+0.750L 0.402 0.402

+0.60D 0.033 0.033



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
“ I\ Corvallis, Oregon 97339

Project Title: ~ OSU FIRE ESCAPES 16
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr:

Steel Beam

Project File: 22-0669.ec6

LIC# : KW-06014874, Build:20.23.08.30

Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: EDGE ANGLE
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination

Support 1 Support 2 N

L Only N T

0.463

L30 Vo 3Y = P(55Y)

P50 \o

0.463



05U Fire Eocad
&-0lolq | Aom:\— Ho._,iw : l M, Fosver

Sroir F(Cl\ﬂ'\ﬂr.\'v
—

Sroir Ditnensions:

M= 8 i

Nl L 4

L:10.2% |

W LR | _:_/ TRE
ko ko

Stair &ihg\f( Loads:
Poink Load =300 Yo @ Euery OYner Tread
LL = 100 pek (0.6BFY) = &3 pik
OL =10 pok (0631 2 62 i

Srour Treeod Loods:
Porn> Lond = 200 Vo € Center

LL = (100 pef(Hin) [ 1E Y = 37 o\

L& in

DL = 00 pot ) in) (,}_H_ ~

3 e\
18\1'\) P




M. Foster

22-0669 Autzen House

s
\ -
.
N
s
\\-'\»
\'\_
M
\\.\\
o 34’
™
'\-.\‘
“"w
‘\‘\
N
I Stability Engineering, Inc. Stair Treads MEMBER LABELS 2
lirisA

22-0669 Autzen House Tread...

18



Ihrisa

Stability Engineering, Inc.

M. Foster

22-0669 Autzen House

Stair Treads

MEMBER RENDERING 2

22-0669 Autzen House Tread...

19



D033 kit \”\1
- 3

\\\ b -~
I N
\{\\ |
\l\\. ‘ -
\('\
""-;\ ~
\‘N.
\7

| Loads BLC 2, LIVE
IIlRISA Stability Engineering, Inc. Stair Treads LIVE LOADS 3
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22-0669 Autzen House




Member Distributed Loads (BLC 1 : DEAD)

Company . Stability Engineering, Inc.
RI Designer : M. Foster
Job Number : 22-0669 Autzen House Checked By :
: Model Name : Stair Treads
Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1| Deflection 1 Yes i § DL 1
2| Deflection 2 Yes b LL 1
3| Deflection 3 Yes Y DL 1 LE e
4/ ASCEASD1 Yes i | A = | = 1
5 ASCEASD?2 Yes Y DL 1 LL 1 LLS 1
Node Coordinates
Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
I - Nt 0 0 0 |
2 N2 1.67 0 0
3 N3 1.67 LAl Rls -04
4] N4 0 0.8 -0.4 _
Hot Rolled Steel Properties
- Label E [ksi] G [ksi] Nu Therm. Coeff. [1e*°F '] Density [k/ft*] Yield [ksi] Ry Fu [ksi] Rt
K A992 | 29000 | 11154 0.3 0.65 049 [ 50 1.1 65 ;5 8
2 A36 Gr.36 29000 11154 8.3 0.65 0.49 36 1.5 58 12
2] A572 Gr.50 29000 11154 0.3 0.65 0.49 [ 50 33 65 14
4 | A500 Gr.B RND | 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 13
6 | A500 Gr.C RND | 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3 |
7 |A500 Gr.C RECT| 29000 11154 0.3 0.65 0.527 50 1.4 62 13 |
8 A53 Gr.B 29000 11154 0.3 0.65 | 0.49 35 1.6 60 32
9 A1085 29000 11154 0.3 0.65 | 0.49 50 1.4 65 13 |
10/  A913 Gr.65 29000 11154 | 0.3 0.65 0.49 65 1.1 g0 1. 1.1
_Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rule Area [in*] lyy[in*] Izz[in*] J[inY]
1] TREAD ] PL4X1/4 [ Beam | RECT | A992 [ Typical [ 0005 | 1333 | 002 |
Basic Load Cases
BLC Description Category Point Distributed
1 DEAD DL 2
2 LIVE _ LL 1 -9

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft]

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

1 NZ | ¥

-0.003

-0.003

Start Location [(ft, %)]End Location [(ft, %)]
0

%100

2l M | Y

-0.003

-0.003

0

%100

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
[ [ [ 0 I

1] M1 R

-0.033

-0.033

%100

RISA-3D Version 21

[ 22-0669 Autzen House Treads.r3d |

Page 1
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Company
Designer
Job Number
Model Name :

. M. Foster

Member Point Loads (BLC 2 : LIVE)

. 22-0669 Autzen House
Stair Treads

. Stability Engineering, Inc.

Checked By :

Member Label __Direction Magnitude [k, k-ft] Location [(ft, %)]

1] M2 Y -0.3 %50

Envelope Node Reactions

Node Label X[k] LC Y [K] LE [K] LC MX [k-ft] LG MY [k-ft] LC MZ [k-ft] LC
0 N1 max 0 5 0.03 5 0 5 0 5 0 5 0.008 5
1 min 0 1 0.003 1 0 1 0 1 0 1 0.001 1
2 N2 max 0 5 0.03 5 0 5 0 5 0 5 -0.001 4
3 min 0 1 0.003 1 0 1 0 1 0 1 -0.008 3
4] N4 max 0 5 0.153 5 0 5 0 5 0 5 0.063 5
15| min 0 1 0.003 1 0 1 0 1 0 1 0.001 1
6] N3 max 0 5 0.153 5 0 5 0 5 0 & -0.001 | 4
7 | _min 0 1 0.003 1 | B 1 0 1 0 1 -0.063 3 |
8| Totals: | max 0 5 0.365 5 0 5
9| | min 0 1 0.01 1 0 B ah s [ .
Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape CodeCheck Locft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ftiMnzz/om [k-ft] Cb Eqgn
o] M1 [PL4x1/4| 0.054 \| 167 | 5 0.002 187 iz |5 1.949 29.94 0.156 1.429 1 H1-1b
1] M2 [PL4X1/4 w 167 |6 0008 [167]z (5| 1949 [ 2994 | 0156 | 1429 |1 H1-1b

<\ LA o

RISA-3D Version 21

[ 22-0669 Autzen House Treads.r3d |

Page 2
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Company  : Stability Engineering, Inc.
IIRIS Designer  : M. Foster
Job Number : 22-0669 Autzen House Checked By :
Model Name : Stair Stringers
_Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1] Deflection 1 Yes ¥ DL 1
2| Deflection 2 Yes Y LE 1
3| Deflection 3 Yes Y DL 1 LL
4/ ASCE ASD 1 Yes . Y ~ DL 1 -
5| ASCE ASD 2 Yes | Y DL 1 LL 1 LLS 1
Node Coordinates
__Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0 ;
2] N2 T 9.1 0 ——
3| N3 - 0 0 * 3 B
4] N4 __47 9.1 0 . — J
Hot Rolled Steel Propetrties
- Label E [ksi] Glksi]  Nu Therm. Coeff. [1e*°F"] Density [k/ft*] Yield [ksi] Ry  Fu [ksi] Rt
1 AQ992 | 29000 11154 0.3 0.65 0.49 50 1.1 65 11
2 A36 Gr.36 29000 11154 0.3 _0.65 0.49 36 1.5 58 1.2
3| A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 14
4 | A500 Gr.B RND | 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 130
6| A500 Gr.C RND | 29000 | 11154 0.3 0.65 0.527 46 1.4 62 1.3
| 7 |A500 Gr.C RECT| 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
|8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
19 A1085 29000 | 11154 0.3 0.65 0.49 50 1.4 65 18 |
10|  A913 Gr.65 29000 11154 | 0.3 0.65 0.49 65 1.1 80 11
Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rule Area [in?] lyy[in*] 1zz[in*] J[in%]
1] STRINGER | PL4X1/4 | Beam | RECT | A992 [ Typical 1 [ 0005 [ 1.333 | 0.02

Basic Load Cases

BLC Description Category Point Distributed
11 DEAD DL 2
2l LIVE LL 5 1

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftf End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

M1 B (S ¢ -0.008

-0.008

0

%100

1
2| M2 ¥ -0.008

Member Distributed Loads (BLC 2 : LIVE)

-0.008

0

%100

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftj End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

[l M1 =Nl -0.083

-0.083

0

%100

RISA-3D Version 21

[ 22-0669 Autzer House Stringers.r3d ]

Page 1



Company
Designer
Job Number
Model Name :

. Stability Engineering, Inc.
. M. Foster
: 22-0669 Autzen House
Stair Stringers

Checked By :

RIS

Member Point Loads (BLC 2 : LIVE)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]

1 M2 Y -0.15 Ff SRR
2 M2 Y 015 3.4
3 M2 Y -0.15 5.1 parar
4 M2 Y -0.15 6.8 ]
5 M2 X -0.15 8.5
Envelope Node Reactions

Node Label X[kl LC Y[k LC K] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
0] N1 max 0 2 0.468 5 9 i LOCKED LOCKED 0 5
1 min 0 1 0.043 1 0 1 LOCKED LOCKED 0 1
2 N3 max 0 2 0.419 5 0 5 LOCKED LOCKED 0 )
3| min 0 1 0.043 1 0 1 LOCKED LOCKED 0 __ 1
4 N2 max 0 2 0.416 5 0 5 0 5 0 5 0 5
5 . min 0 1 0.043 1 g L 3 0 1 0 1 0 1
6 N4 max 0 4 0.468 5 0 5 0 5 0 5 0 5
7 | min | O 3 0.043 1 0 1 0 1 0 1 0 1
8| Totals: | max 0 2 8.7 5 0 5
9 = [mn| O 1 0.17 | 0 1 ——

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

Member Shape Code-EGheck Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-flMnzz/om [k-ft] Cb Eqn

RISA-3D Version 21

[ 22-0669 Autzen House Stringers.r3d |

[E) M1 PL4X1/4 /0.2?2 | 4.908]| 5 0.018 10.242l vy | 5 7.891 29.94 0.156 2.027 1 EH1-1b
(1] M2 [PLax1/4| 0289 }5.014| 5 0.016 0 |y |5 7891 | 29.94 0.156 2.027 | 1 H1-1b
Z\ L o 8

Page 2
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Stability Engenring; Inc. Project Title: ~ OSU FIRE ESCAPES

777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: ¢ oMMUNITY - \WEST
Steel Beam Project File: 22-0669.ec6
LiC# - KW-08014874, Build 20.23 08 30 Stability Engineering inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: UPPER LEVEL BRACE DESIGN (LOADS ONLY)
CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing :  Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

Vertical Leg Down

{0 0240) L(0.2350) D(0 0240) L{0.2350)
D(O.B402 L{0.40) |

'

.' L2x2x1/4 .. 4 .

Span =3.70M

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

Beam self weight calculated and added to loading
Uniform Load : D = 0.040, L = 0.40 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

Point Load : D =0.0240, L =0.2350 k @ 0.50 ft, (STAIR LOAD)

i . D=0. =0. 2.20 ft, (STAIR LOAD
Point Load : D =0.0240, L=0.2350 k @ 2.20 ft, ( ) LDCldb On\\’
DESIGN SUMMARY
Maximum Bending Stress Ratio = 14171 Maximum Shear Stress Ratio = 0.128 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 1.023 k-ft Va : Applied 1.149 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span# 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.227 in Ratio = 195 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.251 in Ratio = 177 <240.0 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <2400 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Rafios Summary of Moment Values Summary of Shear Values
Segment Length  Span # M v Mmax+ Mmax- Ma Max Mnx Mnx/Omega Cb  Rm  VaMax VnxVnx/Omega
DOnly = & -
Dsgn. L= 3.70ft 1 0.107 0.012 0.10 0.10 1.53 0.92 1.00 1.00 0.11 15.00 8.98
+D+L
Dsgn.L= 3.70ft 1 1.117 0.128 Mmow. 1.02 1.53 0.92 1.00 1.00 1.15 15.00 898
+D+0.750L
Dsgn. L= 3.70ft 1 0.865 0.099 0.79 0.79 1.53 0.92 1.00 1.00 0.89 15.00 8.98
+0.60D
Dsgn.L= 3.70ft 1 0.064 0.007 0.06 0.06 1.83 0.92 1.00 1.00 007 15.00 8.98
Overall Maximum Deflections - il B -
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L B 1 0.2507 1.861 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.149 1.009

Max Upward from Load Combinations 1.149 1.009



Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES

\ 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project |D: 22-0669
Project Descr:  COMMUNITY - WEST
Steel Beam Project File: 22-0669.ec6
LIC# : KW-06014874, Build:20.23.08.30 Stability Engineering Inc (c) ENERCALC INC 1983-2023

DESCRIPTION: UPPER LEVEL BRACE DESIGN (LOADS ONLY)

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from Load Cases 1.039 0.911 B
D Only 0.110 0.097
+D+L 1.149 1.009
+D+0.750L 0.889 0.781
+0.60D 0.066 0.058
L Only 1.039 0.911

P, =103 o
Opecity on Loodine, Plans
P, =9\ o N



Stabikty Engineering, Ine. Project Title: ~ OSU FIRE ESCAPES
; 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
33 Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: ¢ mMMUNNTY - WEST
Steel Beam 8 Project File: 22-0669.ec6
LIC# KW-06014874, Build 20 23 08 30 Stability Engineering inc {c) ENERCALC INC 1983-2023
DESCRIPTION: LOWER LEVEL BRACE DESIGN (LOADS ONLY)
CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

Analysis Method Allowable Strength Design Fy . Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
Vertical Leg Down
¢ B{0-0240} L¢o- 2350y 2(0:0070) L(0.070) D0-0240)-£40.2350)
) i 3 - D(0.0370) L(0.3730) | h
A L2x2x1/4 '.'
Span =370 ft ;
F 1
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading

Uniform Load : D =0.0370, L =0.3730 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

Point Load : D =0.0240, L =0.2350 k @ 0.50 ft, (STAIR LOAD)

Point Load : D =0.0240, L=0.2350 k @ 2.20 ft, (STAIR LOAD)

Uniform Load : D =0.0070, L =0.070 k/ft, Extent = 0.0 -->> 2.250 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 1.157:1 Maximum Shear Stress Ratio =
Section used for this span L2x2x1/4 Section used for this span
Ma : Applied 1.060 k-ft Va : Applied
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable
Load Combination +D+L Load Combination
Location of maximum on span
Span # where maximum occurs Span # 1 Span # where maximum occurs
Maximum Deflection
Max Downward Transient Deflection 0.235 in Ratio = 188 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 n/a
Max Downward Total Deflection 0.260 in Ratio = 171 <240.0 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <2400 n/a

Maximum Forces & Stresses for Load Combinations

Loads On \il

0.135:1
L2x2x1/4
1.214 k
8.982 k
+D+L
0.000 ft
Span # 1

Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M 1" Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega

DOnly r—

Dsgn. L= 3.70ft 1 0.111 0.013 0.10 0.10 1.53 0.92 1.00 1.00 0.12 15.00 8.98
+D+L

Dsgn.L= 370t 1 1157 0135 Moy 106 153 092 1001.00 121 1500 898
+D+0.750L

Dsgn.L= 3.70ft 1 0.896 0.105 0.82 0.82 153 0.92 1.00 1.00 094 1500 8.98
+0.60D

Dsgn. L= 3.70ft 1 0.066 0.008 0.06 0.06 1.53 0.92 1.00 1.00 0.07 15.00 8.98

Overall Maximum Deflections

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

Max. "+" Defl Location -in_ébaF

+D+L 1 "~ 0.2598 1.850

0.0000 0.000

33



Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES 34

777 NE 2nd St. Suite 280 Engineer: M. FOSTER
b Corvallis, Oregon 97339 Project |D: 22-0669
Project Descr: ¢ opmmun Ty - WEST
l Steel Beam Project File: 22-0669.ec6
LIC# - KW-06014874, Build:20.23.08.30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: LOWER LEVEL BRACE DESIGN (LOADS ONLY)

Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.274 1.006 Cagie
Max Upward from Load Combinations 1.214 1.006
Max Upward from Load Cases 1.098 0.909
D Only 0.116 0.097
+D+L 1.214 1.006
+D+0.750L 0.939 0.779
+0.60D 0.069 0.058
L Only 1.098 0.909
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Stability Engineering, Inc.
777 NE 2nd St. Suite 280

Corvallis, Oregon 97339

Project Title: =~ OSU FIRE ESCAPES 37
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr: COMMUNNTY - \WEsT

‘ Steel Beam

Project File: 22-0669.ec6

LIC# : KW-06014874, Build:20.23.08.30

DESCRIPTION: LANDING BARS

CODE REFERENCES

Stability Engineering Inc. (c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 716

Load Combination Set : IBC 2021
Material Properties

Analysis Method Allowable Strength De;i_gn

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

Bending Axis :

Vertical Leg Down

Major Axis Bending

Fy : Steel Yield :
E: Modulus :

50.0 ksi
29,000.0 ksi

D(0.02750) L(0.2750)

Applied Loads

L2x2x1/4

Span =370

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

Beam self weight calculated and added to loading .
Uniform Load : D =0.02750, L =0.2750 k/ft, Tributary Width = 1.0 ft, (UNIFORM LOAD)

DESIGN SUMMARY

Maximum Bending Stress Ratio =

Section used for this span

Ma : Applied

Mn / Omega : Allowable
Load Combination

Span # where maximum occurs

Maximum Deflection
Max Downward Transient Deflection

Max Upward

Transient Deflection

Max Downward Total Deflection

Max Upward

Maximum Forces & Stresses for Load Combinations

Total Deflection

0.571:1 Maximum Shear Stress Ratio = 0.063 : 1
L2x2x1/4 Section used for this span L2x2x1/4
0.523 k-ft Va : Applied 0.5655 k
0.916 k-ft Vn/Omega : Allowable 8.982 k
+D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span#1 Span # where maximum occurs Span # 1
0.116 in Ratio = 382 >=360 Span:1:L Only
0 in Ratio = 0 <360 n/a
0.129 in Ratio = 344 >=240. Span:1:+D+L
0 in Ratio = 0 <2400 n/a

Load Combination

Max Stress Raths

Summary of Moment Values Summary of Shear Values

Segment Length Span # M vV Mmax+ Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega

D Only -

Dsgn.L= 370ft 1 0.057 0.006 0.05 0.05 1.53 0.92 1.00 1.00 006 15.00 8.98
+D+L

Dsgn.L= 3.70ft 1 0.571 0.063 0.52 0.52 1.53 0.92 1.00 1.00 057 15.00 8.98
+D+0.750L

Dsgn.L= 3.70ft 1 0.443 0.049 0.41 04 1.53 0.92 1.001.00 044 1500 8.98
+0.60D

Dsgn. L= 370ft 1 0.034 0.004 0.03 003 153 092 1.00 100 003 1500 8 08
Overall Maximum Deflections -

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

N

1

Vertical Reactions

" Load Combination
Max Upward from all Load Conditions

0.1291

1.861
Support notation : Far left is #

0.0000
Values in KIPS

0.000

Support 1 Support 2

Max Upward from Load Combinations
Max Upward from Load Cases

D Only
+D+L
+D+0.750L
+0.60D

0.566 0566
0.566 0.566
0.509 0.509
0.057 0.057
0.566 0.566
0.438 0.438
0.034 0.034
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Stability Engineering, Inc.
777 NE 2nd St. Suite 280

Corvallis, Oregon 97339

Project Title:
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr:

OSU FIRE ESCAPES

40

COMMUNYTY \NEST

Steel Beam

Project File: 22-0669.ec6

LiC# KW-06014874, Build- 20 23.08.30
DESCRIPTION: EDGE ANGLE

CODE REFERENCES

Stability Engineering Inc.

(c) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : IBC 2021
Material Properties

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

Bending Axis :  Major Axis Bending

Vertical Leg Up

Fy : Steel Yield :
E: Modulus :

D{0.0480) L(0.470)

50.0 ksi
29,000.0 ksi

Applied Loads

L2x2x1/4

Span = 5.50 ft

X
o
y

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

Beam self weight calculated and added to loading

Load(s) for Span Number 1

Point Load : D =0.0480, L=0470k @ 3.0 ft, (STAIR LOAD)

DESIGN SUMMARY
Maximum Bending Stress Ratio =
Section used for this span
Ma : Applied
Mn / Omega : Allowable
Load Combination

Span # where maximum occurs

Maximum Deflection
Max Downward Transient Deflection
Max Upward Transient Deflection
Max Downward Total Deflection
Max Upward Total Deflection

Maximum Forces & Stresses for Load Combinations

0.784:1
L2x2x1/4
0.718 k-ft
0.916 k-ft
+D+L

Span # 1

Ratio =
Ratio =
Ratio =
Ratio =

0.278 in
Oin
0.314in
Qin

Load Combination

Max Stress Ratios

Maximum Shear Stress Ratio =
Section used for this span
Va : Applied
Vn/Omega : Allowable
Load Combination
Location of maximum on span
Span # where maximum occurs

236 <360 Span: 1: L Only
0 <360 nia
210 <240.0 Span:1:+D+L

0 <2400 n/a

OK., Fanls in Defechion

[ DesigiNG. |

0.032:1
L2x2x1/4
0.2913 k
8.982 k
+D+L
5500 ft
Span # 1

Summary of Moment Values

summary of Shear Values

Segment Length Span # M \") Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm Va Max VnxVnx/Omega

D Only . a

Dsgn.L= 550ft 1 0.084 0.004 0.08 0.08 1.53 0.92 1.00 1.00 0.03 15.00 8.98
+D+L

Dsgn. L= 550ft 1 0.784 0.032 0.72 0.72 1.53 0.92 1.001.00 029 15.00 8.98
+D+0.750L

Dsgn.L= 5.50ft 1 0.609 0.025 0.56 0.56 1.53 0.92 1.00 1.00 0.23 1500 8.98
+0.60D

Dsgn.L= 5.50ft 1 0.051 0.002 0.05 0.05 1.63 0.92 1.00 1.00 0.02 15.00 8.98

Overall Maximum Deflections

Load Combination

Span ~ Max. "-" Defl Location in Span

Load Combination

Max. "+" Defl Location in Span

4D+l 1
Vertical Reactions

03137

2829

Support notation : Far left is #

0.0000 0.000

Values in KIPS

~ Load Combination

Support 1 Support 2

Max Upward from all Load Conditions 0.244 0.291
Max Upward from Load Combinations 0.244 0.291
Max Upward from Load Cases 0.214 0.256
D Only 0.031 0.035
+D+L 0.244 0.291
+D+0.750L 0.191 0.227




Stability Engineering, Inc.

777 NE 2nd St. Suite 280
" . Corvallis, Oregon 97339

Project Title:
Engineer:
Project ID:
Project Descr:

OSU FIRE ESCAPES 41
M. FOSTER
22-0669

COMMUN | TY WEST

Steel Beam

Project File: 22-0669.ec6

LIC# - KW-06014874, Build. 20 23.08 30
DESCRIPTION: EDGE ANGLE

Vertical Reactions

Stability Engineering Inc.

Support notation : Far left is #

(c) ENERCALC INC 1983-2023

Values in KIPS

‘Load Combination

“Support 1 Support 2

+0.60D
L Only

0.018
0.214

0.021
0.256
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Company  : Stability Engineering, Inc.

II I RI A Designer  : M. Foster
Job Number : 22-0669 Community - West Checked By :

Model Name : Stair Stringers

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1| Deflection1 |  Yes Y ) BN S l
2| Deflection2 | Yes Y LL l 1 [
3| Deflection 3 Yes Y Dt 1 EE ik
4/ ASCE ASD1 Yes Y DL 1 =
5 ASCEASD?2 Yes Y DL 1 LL 1 LLS 1
Node Coordinates
Label X [ft] Y [ft] Z[ft] Detach From Diaphragm
| AN, o AT 0 0 0
2 N2 12 16.5 0
3 N3 3 0 0
4 N4 9 16.5 0
Hot Rolled Steel Properties
~ Label  Efksi] G I[ksi] Nu  Therm. Coeff. [1e*°F "] Density [k/ft] Yield [ksi] Ry Fu [ksi] Rt
1 A992 29000 11154 0.3 e ¢ 12 5} 0.49 50 1.1 _ B85 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 03 0.65 0.49 50 1.1 65 1.1
4| A500 Gr.BRND | 29000 | 11154 03 | 065 0.527 42 14 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 | A500 Gr.C RND | 29000 11154 0.3 0.65 0527 | 46 1.4 62 1.3
7 |A500 Gr.C RECT| 29000 | 11154 0.3 0.65 | 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
(9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3
{10/ A913 Gr.65 29000 | 11154 0.3 0.65 0.49 65 1.1 80 | 1.1
Hot Rolled Steel Section Sets
~ Label Shape Type Design List Material Design Rule Area [in®] lyy[in*] lzz[in*] J[in*
1] STRINGER PL4X1/4 | Beam | RECT | A992 | Typical | 1 | 0.005 | 1.333 | 0.02
Basic Load Cases
_BLC Description Category Point Distributed
.| ____DEAD e DL 2
2| LIVE : —— il LL 7 _1

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
11 M1 Y -0.008 -0.008 0 %100
12] M2 Y -0.008 1 -0.008 _a %100

Member Distributed Loads (BLC 2 : LIVE)
Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
T R (6. ai -0.083 ] -0.083 | 0 I %100 |

RISA-3D Version 21 [ 22-0669 Community Stringers.r3d ] Page 1
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Company  : Stability Engineering, Inc.
III RISA Designer : M. Foster

Job Number : 22-0669 Community - West Checked By :

Model Name : Stair Stringers
Member Point Loads (BLC 2 : LIVE)
. Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M2 Y -0.156 21
2 M2 Y -0.15 4.2
3 M2 Y -0.156 6.3
4 M2 i -0.15 8.4
5| M2 Y -0.15 10.5
6 M2 Y -0.15 12.6
7 A Y -0.15 14.7
Envelope Node Reactions

Node Label Xpg e ¥M e Kl LC  MX[kf] LC MY[kff LC MZ[kf] LC

O N1 [max| © 4 [ 0858 [ 5 0 5 | LOCKED LOCKED 0 5
i | _min 0 3 | 0078 | 1 0 | % LOCKED LOCKED 0 1
2 N3 max 0 4 0.659 5 0 5 LOCKED LOCKED 0 5
3 min 0 2 0.078 1 0 1 LOCKED LOCKED 0 [
4] N2 max 0 4 0.547 5 0 <] 0 5 0 ) 0 &
5 min 0 2 0.078 1 0 1 0 1 0 1 0 4
6 N4 max 0 2 0.858 o) 0 5 0 5 0 5 0 5
i min 0 1 0.078 1 0 1 0 1 0 1 0 1
8/ Totals: | max 0 4 2.922 5 0 5
o min 0 2 0.312 1 0 1

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

Member Shape Code-Gheck Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Egn

RISA-3D Version 21

[ 22-0669 Community Stringers.r3d ]

0| M1 |PL4X1/4| /0955 |9.006| 5 0.034 [18.795y | 5 3.94 29.94 0.156 2.027 1 H1-1b
1] M2 |PLax1/4| (0.801/ [8.223] 5 | 0.026 0 |y|5| 394 | 2994 0.156 2027 | 1 Hi-1b
p——
<\ OK

Page 2
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Company : Stability Engineering, Inc.
IIRISA Designer  : M. Foster
Job Number : 22-0669 Community - West Checked By :
Model Name : Stair Treads
Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1| Deflection 1 Yes Y DL 1
2| Deflection 2 __Yes Y LL 1
3| Deflection 3 Yes Y DL 1 LL 1
4, ASCEASD1 Yes Y DL 1
5| ASCEASD?2 Yes X DL 1 LL 1 LLS 1
Node Coordinates
. ~ Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
Fl Nl 0 0 0
2, N2 1.67 0 0
3t NE 1.67 0.8 -0.4
4 N4 0 0.8 -0.4
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e®°F "] Density [k/ft*] Yield [ksi] Ry Fu [ksi] Rt
1 A992 29000 11154 0.3 0.65 0.49 50 14 65 18 0
2| A36Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3| A572Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 " P
4 | A500 Gr.B RND | 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6| A500 Gr.C RND | 29000 | 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 |A500 Gr.C RECT| 29000 11154 0.3 0.65 0.527 50 14 62 1.3
'8! A53GrB 29000 | 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3
100 A913 Gr.65 29000 | 11154 03 0.65 0.49 65 1.1 80 1.1
Hot Rolled Steel Section Sets
~ Label ‘Shape Type Design List Material Design Rule Area [in?] lyy [in*] 1zz[in*] J[in%]
1] TREAD | PL4X1/4 [ Beam | RECT | A992 | Typical | 1 [ 0.005 [ 1.333 [ 0.02 |
Basic Load Cases
BLC Description Category Point Distributed
| S DEAD DL il 2 |
2 ) LIVE LL 1 1 |

Member Distributed Loads (BLC 1 : DEAD)

M2 Y -0.003

-0.003

%100

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ff] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
0

M1 Y -0.003

-0.003

0

%100

Member Distributed Loads (BLC 2 : LIVE)

[] M1 Y -0.033

-0.033

_Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ﬂfﬂ]lEnd Magnitude [k/ft, F, ksf, k-ﬂfﬂ]]Start Location [(ft, %)]End Location [(ft, %)]
0 %100

l

RISA-3D Version 21

[ 22-0669 Community West Treads.r3d ]

Page 1



Company  : Stability Engineering, Inc.

IllRI A Designer  : M. Foster
Job Number : 22-0669 Community - West

Model Name : Stair Treads

Checked By :

Member Point Loads (BLC 2 : LIVE)

Member Label Direction Magnitude [k, k-fi] Location [(ft, %)]

1] 7 A S [ Y 0.3 %50
Envelope Node Reactions

Node Label X [K] LG Y [K] LC Z [K] LC MX [k-ft] LC MY [k-ft] LG MZ [k-ft] LC
of N1 _[max| O | 5 | 003 [ 5 0 5 0 5 0 5 0.008 5 |
1l | min 0 | 1 | 0003 | 1 0 1 0 1 0 1 0.001 1
2l N2 max| O | 5 0.03 5 0 5 0 5 0 5 -0.001 4
3 min 0 1 0.003 1 0 1 0 1 0 1 -0.008 3
4 N4 max 0 5 0.153 5 0 5 0 5 0 5 0.063 5
5 min 0 1 0.003 1 0 1 0 1 0 1 0.001 1
6 N3 max 0 5 0.153 5 0 D 0 D 0 5 -0.001 4
7 min 0 1 0.003 1 0 1 0 1 0 1 -0.063 3
8 Totals: | max 0 5 0.365 5 0 5
9 = | mn/|[ O 1 0.01 1 0 1 = - e - |

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

~Member Shape Codetheck Loclft] LC Shear Check Loc|ft]

Dir LC Pncf/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-f] Cb Egn

z

5

~1.949

29.94

0.156

1.429

1

H1-1b

F.J__MJ_ .11?1.__42(_1_!4 /0054 \| 1675 0002 | 167
1 M2

z

b

1.949

29.94

0.156

1.429

1

H1-1b

<Y Lo

PL4X1/4|| 0406 /| 167 | 5| 0.008 | 167 |
\,_/

RISA-3D Version 21

[ 22-0669 Community West Treads.r3d ]
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Company  : Stability Engineering, Inc.

III R ISA Designer  : M. Foster
Job Number : 22-0669 Covell Checked By :

Model Name : Stair Stringers

—
——

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1] Deflection 1 Yes 4 DL 1 '
2| Deflection 2 Yes Y LL 1
3|  Deflection 3 Yes Y DL i [ LL 1
4, ASCEASD1 Yes | ¥ DL | 1 ST w et ICW Y PO
5| ASCEASD2 |  Yes Y DL 1 = 1 LLS 1

Node Coordinates

Label X [ft] Y [f] Z [ft) Detach From Diaphragm
1 N1 0 0 0
2| N2 10.7 14.2 0
3 N3 3 B 0 0
4. N4 Td 14.2 0 =

Hot Rolled Steel Properties

Label E[ksi] G [ksi] Nu  Therm. Coeff. [1e%°F '] Density [k/ft*] Yield [ksi] Ry Fulksii Rt

[1 A992 | 29000 | 11154 | 0.3 065 0.49 .80 1.1 LR SRR
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 12 |
3 A572 Gr.50 29000 11154 0.3 .65 - - 0.49 50 13 65 1.1

4 | A500 Gr.B RND | 29000 11154 0.3 065 0.527 42 1.4 58 1.3

5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3

6| A500 Gr.C RND | 29000 | 11154 0.3 0.65 0.527 46 1.4 62 1.3

7 |A500 Gr.C RECT| 29000 11154 0.3 0.65 0.527 50 1.4 62 153

8 A53 Gr.B 29000 | 11154 0.3 0.65 0.49 35 1.6 60 1.2

9 A1085 29000 11154 0.3 0.65 0.49 50 14 65 1.3
10, A913 Gr.65 | 29000 11154 0.3 0.65 0.49 65 1.1 | 80 1.1
Hot Rolled Steel Section Sets

- Label - Shape Type Design List Material Design Rule Area [in?] lyy [in*] lzz[in®]  J[in*]
1] STRINGER | PL4X1/4 [ Beam | RECT | A992 | Typical | 1 [ 0005 [ 1.333 | 002 |
Basic Load Cases

BLC Description Category Point Distributed

}1__ e DEAD z DL 2 l
2 LIVE i 8 I 1 |

Member Distributed Loads (BLC 1 : DEAD)

‘Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/f]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
11 M1 Y -0.008 -0.008 0 %100
2 M2 | Y -0.008 : -0.008 0 %100

Member Distributed Loads (BLC 2 : LIVE)
~ Member LabelDirection Start Magnitude [k/ft, F, ksf, k-f/ft]End Magnitude [K/ft, F, ksf, k-fi/ft] Start Location [(ft, %)]End Location [(ft, %)]
] " -0.083 | -0.083 [ 0 [ %100

RISA-3D VeEEn 21 [ 22-0669 Covell Stringers.r3d ] " Page 1



Company  : Stability Engineering, Inc.
IIIRISA Designer  : M. Foster
Job Number : 22-0669 Covell Checked By :
: Model Name : Stair Stringers
Member Point Loads (BLC 2 : LIVE)
Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]

1 M2 ¥ -0.15 1.9
2 M2 Y -0.15 3.8
3 M2 Y -0.15 5.7
4 M2 Y -0.15 7.6
Bl M2 Y -0.15 9.5
6] B M2 i -0.15 11.4
7 M2 ol e Y -0.15 133
8 M2 [ Y _-0.15 162
Envelope Node Reactions

Node Label X[k] LC Y [k] LC Z[k] LC MX [k-ft]  LC MY [k-ft] LC MZ [k-ft] LC
0 N1 max 0 5 0.737 5 0 5 LOCKED LOCKED 0 o)
1] min 0 1 0.067 1 0 1 LOCKED LOCKED 0 1
2 N3 max 0 2 0.632 5 0 5 LOCKED LOCKED 0 5
3 min 0 1 0.067 1 0 1 LOCKED LOCKED 0 1
4 N2 max 0 2 0.702 5 0 5 0 5 0 5 0 5
5 | _min 0 1 0.067 1 0 1 0 1 0 1 0 1
6 N4 max 0 5 0.737 5 0 5 0 5 0 5 0 5
7 min 0 2 0.067 1 0 1 0 1 0 1 0 1
8| Totals: | max 0 5 2.809 5 0 5
9] min 0 1 | 0.268 1 0 1

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

Member Shape Code Chieck Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqgn

ol M1 _|PL4x1/4)/ 0701 )\7.74 | 5| 0029 16.153 y | 5 | 5334 | 29.94 0.156 2.027 H1-1b
1 M2 |PLax1/4| 068 572| 5 | 0028 116153 y | 6 | 5334 | 29.94 0.156 2.027 1 H1-1b
T
Ly LOK
RISA-3D Version 21 [ 22-0669 Covell Stringers.r3d ] Page 2
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Colcvlake Brace Loads:
Srour Londs: Teeod Widdw
LL 2 (100 p O33N I8 dreads) =99 b
i Tread umg(\«
DL = (10 ps ) (0333 (11 3118 dreads) = 100 Vb

Lood b Each Suppoct)
L9992 1p /4 =HS b
DL = 100\ /Y = 25 b

Worsy Cose Beace ™ Lower Leue)
L4745 Hy |
Foll Unitorm Lood LL = (100 p=f ) (334 = 300 pif
DL = (10 p=iD(23¥) = 20 pit

Pordial Unitorem Load L= (100 i b8 $4) = b0 P\?

Q@U&.\ B - DL = (0 pé‘)(toa 3 = @ P\;‘»
4s Y

Srair Load @ L:O.SH FM 255 4S5k
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Colea¥e Broee Loads ©  (continued)
Worsy Cove Bence ~7 Uppec Leuel
L=30 3
Full Unitorm Load LL = (100 pst @IS ED = 1S pif
DL = (IO psf M @S B : 7.5 pi
Parhial Unkorm Load LL = (100 psf Yo S ¥ = LSO pib

Lh.’-‘i L =25 B DL Le pa"i\(lospr\ PSS p\\"—
S5 5

Otair Locd € L:0S5H 21

Contileuered Beom
Load PS5 = (100 pk + 10 p (54 H2) = §94 1o




Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
. Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: DRYDEN
Steel Beam Project File: 22-0669.ec6
LIC# ' KW-06014874, Build:20.23.08 30 Stability Engineering Inc. {c) ENERCALC INC 1983-2023
DESCRIPTION: LOWER LEVEL BRACE DESIGN (LOADS ONLY)
CODE REFERENCES - . . -
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axis :

Vertical Leg Up

D(0.0250) L(0.2480)

Major Axis Bending

D(c_ozso)ingm;Qe?rgbi‘th _

D(0.0620) L(0.620)

L

~“D(0.0250) L{0.2480)

Applied Loads

HSS2x2x1/8

Span =4.750 ft

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

Beam self weight calculated and added to loading
Uniform Load : D =0.030, L =0.30 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

Uniform Load : D =0.0620, L = 0.620 k/ft, Extent = 2.10 -->> 4.750 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)

Point Load :

Point Load :

Point Load :

Point Load

D =0.0250, L =0.2480 k @ 0.50 ft, (STAIR LOAD)
D =0.0250, L =0.2480 k @ 2.0 ft, (STAIR LOAD)

D =0.0250, L=0.2480 k @ 2.50 ft, (STAIR LOAD)

: D=0.0250, L =0.2480 k @ 4.50 ft, (STAIR LOAD)

DESIGN SUMMARY

Maximum Bending Stress Ratio
Section used for this span

Ma:

Applied

Mn / Omega : Allowable
Load Combination

Span # where maximum occurs

Maximum Deflec

tion

Max Downward Transient Deflection
Max Upward Transient Deflection

Max Downward Total Deflection
Max Upward Total Deflection

1.938:1

HSS2x2x1/8

2.824 k-ft
1.457 k-ft
+D+L

Span#1

0.704 in Ratio =
0 in Ratio =
0.784 in Ratio =
0 in Ratio=

Maximum Shear Stress Ratio =
Section used for this span

Va : Applied
Vn/Omega : Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

80 <240.0 Span:1:LOnly
0 <2400 n/a

73 <180 Span: 1:+D+L
0 <180 n/a

Loods Only

! 0.383 :1

HSS2x2x1/8
2.640 k
6.885 k
+D+L

4750 ft
Span # 1

Maximum Forces & Stresses for Load Combinations

Load Combination

Max Stress Ratios

Summary of Moment Values

Summary of Shear Values

Segment Length Span # M \' Mmax + Mmax- Ma Max Mnxiﬂﬂfﬁmega Cb Rm _ Va_ Max  VnxVnx/Omega

D Only 1 il S

Dsgn. L= 4.75ft 1 0.182 0.036 0.27 0.27 2.43 1.46 1.00 1.00 025 11,50 6.88
+D+L

Dsgn. L= 4.75ft 1 1.938 0.383 M 2.82 243 1.46 1.001.00 2.64 11.50 6.88
+D+0.750L Mo,

Dsgn. L= 4.75ft 1 1.499 0.297 2.18 2.18 2.43 1.46 1.001.00 204 1150 6.88
+0.60D

Dsgn. L= 4.75ft 1 0.109 0.022 0.16 0.16 243 1.46 1.00 1.00 0.15 11.50 6.88



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
" \ Corvallis, Oregon 97339

Project Title:

Project Descr:

OSU FIRE ESCAPES

M. FOSTER
22-0669

DRYDEN

Steel Beam

Project File: 22-0669.ec6

LIC# . KW-06014874, Build:20.23.08 30

Overall Maximum Deflections

Stability Engineering Inc.

DESCRIPTION: LOWER LEVEL BRACE DESIGN (LOADS ONLY)

(c) ENERCALC INC 1983-2023

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.7842 2.429 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS

" Load Combination

Support 1 Support 2

Max Upward from all Load Conditions 1.841 2.640
Max Upward from Load Combinations 1.841 2.640
Max Upward from Load Cases 1.667 2.393
D Only 0174  0.247
+D+L 1.841 2.640
+D+0.750L 1.424 2.042
+0.60D 0.105 0.148
L Only 1.667 2.393
PA =184\ o

PO = RWLHO \v

c\mS ?\o.hb




Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES 67

_ 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
: Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: DRYDEN
l_Steel Beam _ AR Project File: 22-0669.ec6
LIC# KW-06014874, Build 20 23 08 20 Stability Engineering Inc (c) ENERCALC INC 1983-2023
DESCRIPTION: UPPER LEVEL BRACE DESIGN (LOADS ONLY)
CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : IBC 2021
Material Properties -
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis ©  Major Axis Bending

D{0 0250) L(D.2480) D(0.0250) L(D 24809 (0 06-502 1.(0.620)

| D(0.02750) L(0.2750)

l o i . - . .

N
g,

HSS2x2x1/8 ! 4

Span=370n

Applied Loads

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

Beam self weight calculated and added to loading
Uniform Load : D = 0.02750, L = 0.2750 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

Uniform Load : D = 0.0650, L = 0.620 k/ft, Extent = 2.250 -->> 3.70 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)
Point Load : D =0.0250, L =0.2480 k @ 0.50 ft, (STAIR LOAD)

Point Load : D =0.0250, L=0.2480k @ 2.0 ft, (STAIR LOAD)

Loods Only

DESIGN SUMMARY L DesiciNG. |
Maximum Bending Stress Ratio = 0.839:1 Maximum Shear Stress Ratio = 0

= 2251
Section used for this span HSS2x2x1/8 Section used for this span HSS2x2x1/8
Ma : Applied 1.222 k-ft Va : Applied 1.548 k
Mn / Omega : Allowable 1.457 k-ft Vn/Omega : Allowable 6.885 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 3.700 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.189 in Ratio = 234 <240.0 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0 <2400 nla
Max Downward Total Deflection 0.209 in Ratio = 212 >=180 Span: 1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <180 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Sfress Ratios ~ Summary of Moment Values Summary of Shear Values
Segment Length Span # M \' Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax  VnxVnx/Omega
D Only ' - S
Dsgn.L= 3.70ft 1 0.081 0.022 0.12 0.12 2.43 1.46 1.00 1.00 0.15 11.50 6.88
+D+L
Dsgn. L= 3.70ft 1 0.839 0.225 1.22 1.22 2.43 1.46 1.00 1.00 1.5 11.50 6.88
+D+0.750L
Dsgn. L= 3.70ft 1 0.649 0.174 0.95 0.95 2.43 1.46 1.00 1.00 1.20 11.50 6.88
+0.60D
Dsgn L= 370f 1 0.048 0.013 0.07 0.07 243 1.46 1.00 1.00 009 11.50 6.88
Overall Maximum Deflections ey me=Sites EeE
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

Dl 1 02093 1913 0.0000 0.000



Stability Engineering, Inc.

. 777 NE 2nd St. Suite 280
" Corvallis, Oregon 97339

Project Title: ~ OSU FIRE ESCAPES 68
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr: DRMDEN

[_Steel Beam

Project File: 22-0669.ec6

“LIC# KW-06014874, Build 20 23 08.30

Stability Engineenng Inc

DESCRIPTION: UPPER LEVEL BRACE DESIGN (LOADS ONLY)

Vertical Reactions

Support notation : Far left is #

(c) ENERCALC INC 1983-2023

Values in KIPS

Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.121 1548
Max Upward from Load Combinations 1.121 1.548
Max Upward from Load Cases 1.013 1.399
D Only 0.108 0.149
+D+L 1.121 1.548
+D+0 750L 0.868 1.199
+0.60D 0.065 0.090
L Only 1.013 1.399

Py = N o

5?(@&-\‘ o0 \Oo‘c&\ncl ?\O\Y\‘b

Py = 1546 1y
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Sy Snoeenng. Ine Project Title:  OSU FIRE ESCAPES
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669

Project Descr: DRMDEN

Steel Beam Project File: 22-0669.ec6
LIC# KW-06014874, Build2023.07 20 - Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: LANDING BARS

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
LLoad Combination Set : ASCE 7-16

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing . Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

Vertical Leg Down

* ¥

D(0.030) L(0.30)

ﬁ L2x2x1/4 .

Span=2330f

‘SEP“_‘-"d Loads Service loads entered. Load Factors_ will be applied for calculations.

Beam self weight calculated and added to I_dédihgm o
Uniform Load : D =0.030, L =0.30 k/ft, Tributary Width = 1.0 ft, (LOADING)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.247:1 Maximum Shear Stress Ratio = 0.043 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4

Ma : Applied 0.226 k-ft Va : Applied 0.3882 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 2.330 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.020 in Ratio= 1,403 =>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.022 in Ratio= 1264 >=180 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 n/a

Maximum Forces & Stresses for Load Combinations

Load Combinaton  Max Stress Ratios Summary of Moment Values ‘Summary of Shear Values
Segment Length Span # M i Mmax+ Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
o e = :
Dsgn. L= 233ft 1 0.025 0.004 0.02 0.02 1.53 0.92 1.001.00 0.04 15.00 8.98
+D+L
Dsgn. L= 233ft 1 0.247 0.043 023 0.23 1.563 0.92 1.00 1.00 0.39 15.00 8.98
+D+0.750L
Dsgn. L= 2331t 1 0.191 0.033 0.18 0.18 1.53 0.92 1.00 1.00 0.30 15.00 898
+0.60D
Dsgn. L= 233 ft 1 0.015 0.003 0.01 0.01 1.53 092 1.001.00 002 1500 8.08
Overall Maximum Deflections _ -
Load Combination Span  Max. "-" Defl Locationin Span  Load Combination Max. "+" Defl Location in Span
+D+L ) 1 0.0221 TR WA iy R A e e 00000  0.000
Vertical Reactions o S_u;}po_rt notation : Far Iefl is# Values in KIPS
Load Combination Support 1 Support 2 ) el
‘Max Upward from all Load Conditions 0.388 0.388 .
Max Upward from Load Combinations 0.388 0.388
Max Upward from Load Cases 0.350 0.350
D Only 0.039 0.039
+D+L 0.388 0.388
+D+0.750L 0.301 0.301

+0.60D 0.023 0.023



Stability Engineering, Inc.

) 777 NE 2nd St. Suite 280
" . Corvallis, Oregon 97339

Project Title:  OSU FIRE ESCAPES 72
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr: DRYDEN

l Steel Beam

Project File: 22-0669.ec6

LIC# KW-06014874, Build 20 23 07 20 Stability Engineering Inc {c) ENERCALC INC 1983-2023
DESCRIPTION: LANDING BARS
Vertical Reactions Support notation : Far left is # Values in KIPS
~ Load Combination Support 1 Support 2 T
0.350 0.350 i - —

L Only



Stability Engineering, Inc. Project Title:  OSU FIRE ESCAPES
: 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
i \ Corvallis, Oregon 97339 Erojecl ::l):‘: . 22-0669
roject Descr: DRMDE W
l Steel Beam | Project File: 22-0669.ec6
LIC# KW-06014874, Build:20.23.07 20 Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: CENTER LANDING BAR
CODE REFERENCES )
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Propertes B E—
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
Vertical Leg Down
) : D(0.02375) L(0.2375) =
[ . - l
.ﬁf\% L2x2x1/4 .
}- Span = 5 501 .{
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading ' .
Uniform Load - D = 0.02375, L = 0.2375 k/ft, Tributary Width = 1.0 ft, (LOADING) . Lood Tesh WY
Req'd
DESIGN SUMMARY
Maximum Bending Stress Ratio = 1.092:1 Maximum Shear Stress Ratio = 0.081 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma - Applied 1.000 k-ft Va : Applied 0.7272 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.489 in Ratio = 134 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 n/a
Max Downward Total Deflection 0.545 in Ratio = 121 <180 Span: 1. +D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 n/a
Maximum Forces & Stresses for Load Combinations e -
Load Combination Max Stress Ratios ‘Summary of Moment Values Summary of Shear Values
Segment Length ~ Span # M v Mmax + Mmax- Ma Max Mnx MnxOmega Cb Rm  VaMax VnxVnx/Omega
D Only T ) o i B
Dsgn. L= 550ft 1 0111 0.008 0.10 0.10 1.53 0.92 1.00 1.00 0.07 15.00 8.98
+D+L
Dsgn. L= 5.50ft 1 1.092 0.081 1.00 1.53 0.92 1.00 1.00 073 1500 8.98
+D+0.750L
Dsgn. L= 5.50 ft 1 0.847 0063 0.78 0.78 1.53 0.92 1.00 1.00 056 15.00 8.98
+0.60D
Dsgn. L= 550ft 1 0.067 0005 0.06 0.06 1.53 0.92 1.00 1.00 0.04 15.00 8.98

Overall Maximum Deflections

L2 Span  Max " Defl Location in Span  Load Combination

Max. "+" Defl Location in Span -

Load Combination
T 0.5451 2.766

+D+L 1
Support notation : Far left is #

0.0000 0.000
Values in KIPS

Vertical Reactions e
Load Combination Support 1 Support 2

Max Upward from all Load Conditions 0.727 0.727
Max Upward from Load Combinations 0.727 0.727
Max Upward from Load Cases 0.653 0.653
D Only 0.074 0.074
+D+L 0.727 0.727
+D+0.750L 0.564 0.564
+0.60D 0.044 0.044

73



Sttty Engineering, Ine. Project Title: ~ OSU FIRE ESCAPES 74

. 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: DRNDEN
[ Steel Beam Project File: 22-0669.ec6
LIC# KW-06014874, Build 20.23.07 20 ~ Stability Engineering Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: CENTER LANDING BAR
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination “Support 1 Support 2 e
LOnly % T 0653 0653 - =N T e o W
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fRISA

Stability Engineering, Inc.

M. Foster

22-0669 Dryden

Stair Stringers

MEMBER LABELS 1

22-0669 Dryden Stringers.r3d
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irisA

Stability Engineering, Inc.

M. Foster

22-0669 Dryden

Stair Stringers

MEMBER RENDERING 2

22-0669 Dryden Stringers.r3d
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' Loaos BLC 2, LIVE

HirisA

Stability Engineering, Inc.

M. Foster

22-0669 Dryden

Stair Stringers

LIVE LOADS 3

22-0669 Dryden Stringers.r3d
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Company . Stability Engineering, Inc.

IIIR ISA Designer : M. Foster
Job Number : 22-0669 Dryden Checked By :

Model Name : Stair Stringers

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1] Deflection 1 Yes 0% DL 1 | ]
12, Deflection 2 Yes | Y _LL 1 [ i
3] Deflecion3 | Yes | Y DL T D Ay 1 1 AL R
4| ASCE ASD 1 ~Yes Y DL 1 s LRI BEES BT |
5| ASCEASD 2 T T AR, (W [ 1 e 1 LLS 1 |

Node Coordinates

. Label  X[fY] YA Z [ft] _ Detach From Diaphragm

(B T M T 0 T

2l N2 12 165 0 .
3 N3 3 S 0 0 A e

4] Ne | 8 1%y 1 0 e UL B L= Dy e

Hot Rolled Steel Properties

~ Label  Elksi] G [ksi] Nu  Therm. Coeff. [1e°°F"'] Density [k/ft] Yield [ksi] Ry Fu [ksi] Rt
1 A992 29000 | 11154 03 | 0.65 B, 11 £ ] (e ) IS Ly 65 11
2, A36Gr.36 29000 11154 0.3 0.65 049 | 36 1.5 58 | 12
i..3] A572 Gr.50 29000 | 11154 0.3 —oes - = 0.49 50 1.1 65 Ahje=r
4 A500 Gr.BRND | 29000 | 11154 063 | 065 0.527 42 1.4 58 1.3
[5_ A500 Gr.B RECT| 29000 | 11154 0.3 0.65 0.527 46 1.4 - o R e e
|_E§ 'A500 Gr.C RND | 29000 | 11154 03 | 0865 B2y | W48 | 14 62 1.3 |
| 7 |A500 Gr.C RECT| 29000 | 11154 0.3 88— 0.527 50 1.4 62 1.5 |
|8 AB3Gr.B 29000 11154 03 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 5 G e 0.65 0.49 50 1.4 65 1.3
i10_ ~A913 GrB5 | 29000 11154 | 0.3 0685 . . 0.49 65 1.1 80 1.1
Hot Rolled Steel Section Sets
~ lLabel Shape Type Design List Material Design Rule Area [in?] lyy [in*] 1zz [in*]  J[inY]
1] STRINGER | PLAX1/4 | Beam | RECT | A992 | Typical | 1 | 0005 | 1333 [ 0.02
Basic Load Cases
) BLC Descripton ~~ Category __ Point Distributed
1] BRI« .« (a I ] . DL A T - H RN
2] _LIVE - - - - . 1

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftJEnd Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]1
i M1 Y _______-0.008 ______-0.008 0 %100
el we L ¥ & . . 0000 __-0.008 0 %100 |

Member Distributed Loads (BLC 2 : LIVE)

~ Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-f/ff]Start Location [(ft, %)]End Location [(ft, %)]
7 e R -0.083 ] -0.083 l 0 [ %100

RISA-3D Version 21 [ 22-0669 Dryden Stringers.r3d ] Page 1
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Company
Designer
Job Number
Model Name :

. Stability Engineering, Inc.
. M. Foster
: 22-0669 Dryden

Stair Stringers

Checked By :

Member Point Loads (BLC 2 : LIVE)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
11 M2 AT -0.145 1.7
2 M2 Y -0.145 ThENs 34
s ) (i M2 b Sy -0.145 Ll S TS
4 M2 Y ~ -D.145 6.8 -
5 s M2 N ¥ -0.145 8.5
6, M2 I Y -0.145 I 10.2
il o M2 N A -0.145 % 11.8
8, M2 Hils b i ~_-0.145 13.6
9 M2 \ I -0.145 153
10 M2 - Morw o e eoe e A . 7 (SO
Envelope Node Reactions
_Nodelabel X[k tC Y[k LC Z[k] LC MX[kf] LC MY[kf] LC MZ[kfl] LC
O N1 [max|[ 0 4 | 0858 | 5 0 5 | LOCKED | | LOCKED 0 5 |
1l | min 0 | 3 0.078 | 1 0 1 | LOCKED LOCKED 0 1
2l N3 [max| O 2 [ 0807 | 5 I LOCKED LOCKED 0 5
;_3_  lmin| 0 1 | 0.078 1 0 1 LOCKED LOCKED .5 S| |1
4] N2 max| 0 | 4 | 0.799 ) 0 5 ==, 5 0 5 0 il
5 | min 0 | 2 | 0078 1 0 1 g 1 0 1 . | [, -~
6 N4 [max| 0 | 4 [0858 | 5 [ 0 | 65 | © 5 0 5 0 5
7 min 0 3 | 0.078 i [ 1 0 | 0 1 0 1
lB; Totals: | max 0 4 3.322 5 ] 1B AT
9 min I S 0.312 1 R 1 e -
Envelope AISC 15TH (360-16): ASD Member Steel Code Checks
~ Member Shape Code Check Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-fl Cb Eqgn
0] M1 [PLax1/4] 0955\ [9.006] 5 | 0034 [18795 y |5 ] 394 29.94 0.156 2.027 1 _H1-1b]
M2 [paxia] (o981 J84t9] 5[ 0032 [ o [yl5] 3904 [ 2004 | 0156 | 2027 [ 1 Hi-1b

<\

LM

RISA-3D Version 21

[ 22-0669 Dryden Stringers.r3d |

Page 2
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Company  : Stability Engineering, Inc.

I I I R I Designer : M. Foster
Job Number : 22-0669 Dryden Checked By :

Model Name : Stair Treads

Load Combinations

~ Description Solve P-Delta BLC Factor BLC Factor BLC Factor

M _Defletiont | Yes | Y [ DL T S 3 i
2| Deflection 2 Yes | Y. LE 1 M

13| Deflecton3 |  Yes | Y DL 1 LL 1 : |
4 ASCEASD1 | Yes | b= DL 1 i

5| ASCEASD2 | Yes | Y | 1 LL 1 LLS 1

Node Coordinates

- Labsl X [ft] Y [ft] Z [ft] Detach From Diaphragm B
1] N1 SN oL i 0 Sus

2] N2 1.67 d 0 L | e R Tl el 1S

13 . 1 __Jr_ 1.67 0.8 -0.4 e Aol

4 N4 | 0 . 08 -0.4

Hot Rolled Steel Properties

_Label ~ Efksi] G [ksi] Nu  Therm. Coeff. [1e*°F™"] Density [k/ft"] Yield [ksi] Ry Fu [ksi] Rt
[_1_[ ~ A992 29000 | 11154 | 03 0.65 0.49 50 1.1 L W, 7,
(2| A36GCr36 | 29000 | 11154 | 03 | 065 049 | 36 15 | 58 1.2
13| A572Gr.50 29000 | 11154 | 03 0.65 0.49 50 o 65 1.5
|4 A500 Gr.BRND | 29000 | 11154 | 03 0.65 0.527 42 1.4 58 1.3
| 5 A500 Gr.B RECT| 29000 | 11154 | 0.3 0.65 | 0527 46 1.4 58 1.3
|6 A500 Gr.C RND | 29000 | 11154 1 R | — ] 0.527 46 | 1.4 62 1.3
| 7 \A500 Gr.C RECT| 29000 | 11154 0.3 0.65 0.527 50 1.4 62 1.3
'8! A53GrB 29000 | 11154 0.3 0.65 0.49 35 1.6 60 1.2 |
|9, A1085 29000 | 11154 83 1 - 065 0.49 90| 14 65 13|
10 A913Gr65 | 29000 | 11154 | 03 |  0.65 0.49 8 | 3§ 80 | 13
Hot Rolled Steel Section Sets
~ Label Shape Type Design List Material Design Rule Area [in’] lyy[in*] Izz[in*] J[in*]
A TREAD |  PL4xi/4 | Beam | RECT | A992 | Typical | 1 | 0.005 | 1.333 | 0.02 |
Basic Load Cases
. BlCDescripton  Category Point _ Distributed
[ ~ DEAD ‘i PRS- g LR, 2 ‘
2] LIVE L (RS VAU (e 7 [ 1

Member Distributed Loads (BLC 1 : DEAD)

_Member LabelDirection Start Magnitude [k/ft, F, ksf, k-f/ft] End Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)
Ml M- v -0.003 [ -0.003 [ 0 [ %100
2. wm [ v | 0003 0.003 ! o [ %0 |

Member Distributed Loads (BLC 2 : LIVE)
Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

] M 7 N -0.033 ok i) -0.033 vy 0 | %100

RISA-3D Version 21 [ 22-0669 Dryden Treads.r3d ] Page 1
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lRiSA

Company
Designer
Job Number
Model Name :

. Stability Engineering, Inc.

. M. Foster

Stair Treads

: 22-0669 Dryden

Checked By :

Member Point Loads (BLC 2 : LIVE)

85

Member Label Direction Magnitude [k, k-fi] ) Location [(ft, %)]
[] M [ AT 1 R -0.3 l %50
Envelope Node Reactions
~ Node Label Xig L& ¥R 1c 214 le MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
0l Nt | max 0 5 0.03 5 0 b 0 o) 0 5 0.008 5 |
(1l | min 0 1 0.003 1 0 11 0 L 10 ) R 1 0.001 2 i
2] N2 __l;nﬁg_' 0 5 0.03 5 0 5 0 5 0 5 _-0.001 4 |
:_3_ . | 'mini 0 1 0.003 1 0 1 0 1 0 1 -0.008 3 |
4] N4 _rm.QX_i_ Qi 5 0.153 | 5 0 ) e RIS 0L 1S MR N 1ATd 5 0.063 5 |
5] _|_min 0 | 1 0.003 1 0 1 0 1 0 1 | 0.001 :
6 o PO« ol [ 1) (S 1S ¢ L] IR R ISR B O W viellTaat v eilnic 5 _-0.001 4 ]
I S W7, T S o VO [ | 0.003 S RO (R 0 1 0 1 0063 | 3
8] Totals: [max| 0 [ 5 | 0365 [ 5 ‘ 25 e T PR R A AR £
9| mn| 0 | 1 7 D O O S = =

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

__Member Shape C_o/dﬂf_hﬁc\k Loc[ft]
o] M1 [PLax1/4] f0.054 \ 167 [ 5

LC Shear Check Loc[ft] Dir LC Pnc/fom [k]Pnt/om [k]Mnyy/om [k-ft]

Mnzz/om [k-ft] Cb Eqgn

0.002

1.6 12|15 1.949

29.94

0.156

1.429

1

H1-1b

4l M2 [PL4X1/4]

RISA-3D Version 21

<\

\0.406 / 167 | 5
=

SOK

_0.008

1671z | &

| _1.949
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0.156
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Company  : Stability Engineering, Inc.
Designer . M. Foster
Job Number : 22-0669 Dryden

Model Name : Stair Stringers

86

Checked By :

Member Point Loads (BLC 2 : LIVE)

_ MemberLabel ~ Direction ~ Magnitude [k, k-ft] Location [(ft, %)]
q WIS I A . S T %50
S M2 i . _ L . %15 .
B e e 0.3 %85 |
Envelope Node Reactions
~ Node Label X[k LC Y [K] LC Z[k LC MX[kft] LC MY [k-ft] LC MZ [k-ft] LC
o] N1 max 0 5 0.858 5 0 5 0 5 LOCKED 0 | 5
1 min 0 2 0.078 1 0 A 0 1 LOCKED 0 1
2| N3 | max 0 4 0.528 R A o a5~ O PR 5 LOCKED | LT [ O
3, | min 0 2 0.078 1 0 ¢ S S 1 LOCKED e 0 1
‘4] T Y N 6% W N N R O el TR 5 S S AR VT e 62
5l | mn]| 0 | 1 | 0078 1 0 1 0 1 0 1 0 1
}5[ NA |max| O | 5 | 0858 | 5 0 9 D 5 0 N 5
7l il po | 4 Logre l L G LAl 0 1 0 1 -
/8| Totals: |max| 0 | 4 [ 2772 [ 5 [ 0 | 5 5 ZRRILE
19| | min 0 2 0.312 1 a [ 1 -l }
Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

Member Shape C kLoc[ft] LC Shear Check Loc|ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqgn
o] M1 |PLax1/4]/ 0.963 9.006 0.034 18795 y | 5 | 3.94 29.94 0.156 2.009 1_H1-1b)
1] M2 [PLax1/4]| 0642 }9.397] ¢ |_ 0021 18795y [ 5] 394 | 29.94 0.156 2009 | 1 H1-19

&\

RISA-3D Version 21

O

[ 22-0669 Dryden Stringers.r3d ]
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8/15/2023 Project:|22-0669 OSU Fire Escapes - Hovland Hall ]
stasiLiTy A
FIRE ESCAPE - LEVEL 1 LANDING ENGlNEER!NG INC

LANDING SUPPORTS By: Max Beaudoin
No. of Supports = 4|supports No. of Treads = 23(treads
A= 0|ft Tread Depth = 0.33|ft Live Load = | 100|psf
B= B|ft P, = 349|lb Dead Load = 10|psf
C= 15.6{ft L, = 5.5/ft TL= 110|psf
D= 21.9|ft = 1.67|ft
L= 21.9|ft W-W,= 1.88(ft
W= 3.55|ft
SUPPORT A
Stair Load?| N
Wy = 0|plf = A'TL
w; = 440|plf = (B-A)/2*TL
Ryan = 781}lb See Derivations
Rens = 781{lb See Derivations
M pax = 693]Ib-ft See Derivations
SUPPORT B
Stair Load? Y
Wy = 440 plf = (B-A)/2*TL
W = 418 pif = (C-B)/2*TL
Wy = 116|plf = (C-B-Lg)/2*TL
Riall = 1568(1b See Derivations
Rend = 2056(Ib See Derivations
Munax = 1422|Ib-ft See Derivations
SUPPORT C
Stair Load?| N
Wy = 347|plf = (D-C)/2*TL
w, = 418|plf = (C-B)/2*TL
W,y = N/A{plf = (C-B-Lg)/2°TL
Ryatl = 1357|lb See Derivations
Reng = 1357|lb See Derivations
M may = 1204||b-ft See Derivations
SUPPORT D
Stair Load? N
Wi = 347|plf = (D-C)f2*TL
Wy = 0|plf = (L-D)*TL
Rl = 615(Ib See Derivations
Rend = 615|Ib See Derjvations
M= S546|1b-ft See Derivations
SUMMARY TEST LOADS
wall End Moment Wall Test Load = / P1= 1568b@ B
Support Reaction | Reaction End Test Load = P2= 2056 b@ B
(Ib-ft)
(Ib) (Ib)
A 781 781 693
B 1568 2056 1422
C 1357 1357 1204 2 \
D 615 615 546 b?w;. Ny oNn DQC&'W\S

plans
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Stability Engineering, Inc. Project Title: OSU FIRE ESCAPES
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr:
' Steel Beam Project File: 22-0669.ec6
"LIC# T KW-06014874, Build:20.23.07.20 Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: EDGE ANGLE 1
CODE REFERENCES ) -
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties S
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing © Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis ©  Major Axis Bending
Vertical Leg Up
D(0 0640) L{0D.6340)
g SN
45-1’:‘\ L2x2x1/4 ﬁ
Span =760 f
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Load(s) for Span Number 1
Point Load : D = 0.0640, L = 0.6340 k @ 0.380 ft, (STAIRS)
DESIGN SUMMARY [ DesignOK - 1}
Maximum Bending Stress Ratio = 0.280:1 Maximum Shear Stress Ratio = 0.075:1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 0.256 k-ft Va : Applied 0.6752 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.154 in Ratio = 591 =>=360 Span: 1:L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 nla
Max Downward Total Deflection 0.193 in Ratio = 472 >=180 Span: 1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Rafios ~ Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax+ Mmax- Ma Max Mnx Mnx/Omega Cb  Rm  VaMax VnxVnx/Omega
T T ok — itafidl
Dsgn. L= 7.58ft 1 0.040 0.008 0.04 0.04 1.53 0.92 1.00 1.00 0.07 15.00 8.98
Dsgn.L= 0.02ft 0.000 0.002 0.00 0.00 1.53 0.92 1.00 1.00 0.02 15.00 8.98
+D+L
Dsgn. L= 7.581Mt 1 0.280 0.075 0.26 0.26 1.53 0.92 1.00 1.00 0.68 15.00 8.98
Dsgn. L= 0.021 1 0.001 0.005 0.00 0.00 1.53 0.92 1.00 1.00 0.05 15.00 8.98
+D+0. 7500
Dsgn. L= 7581 1 0.217 0.058 0.20 0.20 1.53 0.92 1.00 1.00 0.52 15.00 B.98
Dsgn. L= 0.02ft 1 0.001 0.004 0.00 0.00 1.53 0.92 1.00 1.00 0.04 15.00 8.98
+0.60D
Dsgn. L= 7.58ft 1 0.024 0.005 0.02 0.02 1.53 0.92 1.00 1.00 0.04 1500 8.98
Dsgn.L= 0.02ft 1 0.000 0.001 0.00 0.00 1.53 0.92 1.00 1.00 0.01  15.00 8.98
Overall Maximum Deflections -
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

3.301
Support notation : Far left is #

-~
Vertical Reactions

1 0.1932

0.0000 0.000

Values in KIPS

Load Combination Support 1 Sapport 2

Max Upward from all Load Conditions 0675 0047
Max Upward from Load Combinations 0.675 0.047
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Stability Engineering, Inc.
777 NE 2nd St. Suite 280
Corvallis, Oregon 97339

Project Title:
Engineer:
Project ID:
Project Descr:

OSU FIRE ESCAPES

M. FOSTER
22-0669

Project File: 22-0669.ec6

TLIC# KW-06014874, Build2023.07.20
DESCRIPTION: EDGE ANGLE 1

Vertical Reactions

Load Combination

_“S_umﬁ 1 Suppo"rt 2

Max Upward from Load Cases
D Only

+D+L

+D+0.750L

+0.60D

L Only

0.602
0.073
0.675
0.525
0.044
0.602

Stability Engineering Inc.

Support notation : Far left is #

(c) ENERCALC INC 1983-2023

Values in KIPS

0.032

0.015
0.047
0.039
0.009
0.032
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Stability Engineering, Inc. Project Title:  OSU FIRE ESCAPES 908
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project 1D: 22-0669
Project Descr:
[ Steel Beam ST A 7 Project File: 22-0669.ec6
LiCH KW-06014874, Build:20.23.07.20 Stability Engineering inc (c) ENERCALC INC 1983-2023
DESCRIPTION: EDGE ANGLE 2
CODE REFERENCES I
Calculations per AISC 360-16, IBC 201 8, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties . - _—
Analysis Method Allowable Strength De51gn Fy : Steel Yield : 50.0 ks
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axis ©  Major Axis Bending
Vertical Leg Up

D0 01750) L{D 1750)

& L2x2x1/4

Lo e

Span=80TMt

Applied Loads I

Semce loads entered. Load Factors will be apphed for calculations.

X
P
1

Beam self weight calculated and added to loading
Uniform Load : D =0.01750, L = 0.1750 k/ft, Tributary Width = 1.0 ft, (LOADING)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 1.709: 1 Maximum Shear Stress Ratio =
Section used for this span L2x2x1/4 Section used for this span
Ma : Applied 1.566 k-ft Va : Applied
Mn / Omega . Allowable 0.916 k-ft Vn/Omega : Allowable
Load Combination +D+L Load Combination
Location of maximum on span
Span # where maximum occurs Span # 1 Span # where maximum occurs
Maximum Deflection
Max Downward Transient Deflection 1.601 in Ratio = 59 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 1.806 in Ratio = 53 <180 Span: 1 : +D+L
Max Upward Total Deflection 0 in Ratio= 0 <180 n/a

Maximum Forces & Stresses for Load Combinations
Load Comhination ~ Max Siress Ratios

Summary of Moment Values

. Load Tesks ea'd

E 0.087 :1

L2x2x1/4
0.7828 k
8.982 k

+D+L
0.000 ft

Span # 1

Summary of Shear Values

Segment Length Span # ™ Y, Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb  Rm Va Max ananmeega

D On-iy - ' o o

Dsgn. L= 8.00ft 1 0.181 0.009 017 017 1.53 0.92 1.00 1.00 008 1500 8.98
+D+L

Dsgn. L= 8.00ft 1 1.709 0.087 1.57 1.57 1.53 0.92 1.00 1.00 0.78 15.00 8.98
+D+0.750L

Dsgn. L= 8.00ft ;| 1.327 0.068 1.22 1.22 1.53 0.92 1.00 1.00 061 1500 8.98
+0.60D

Dsan L= B8.00ft 1 0.108 0.006 010 0.10 1.53 0.92 1.00 1.00 0.05 15.00 8.98
Overall Maximum Deflections - - - -

Load Combination Span Max “-" Defl Locauon in Span Load Combination Max. "+" Defl Location in Span
D+ 18056  4.023 ~ 0Db000O 0000

Vertical Reactions

LLoad Combination

Support nolation : Far Ieﬂ ES #
Suppon 1 Support 2

Max Upward from all Load Conditions 0.783 0783 - ==
Max Upward from Load Combinations 0.783 0.783
Max Upward from Load Cases 0.700 0.700
D Only 0.083  0.083
+D+L 0.783 0.783
+D+0.750L 0.608 0.608
+0.60D 0.050 0.050

Values in KIPS



Stability Engineering, Inc. Project Title:  OSU FIRE ESCAPES 99
777 NE 2nd St. Suite 280 Engineer: M. FOSTER

Corvallis, Oregon 97339 Project 1D: 22-0669
Project Descr:

Steel Beam Project File: 22-0669.ec6
~LIC# - KW-06014874, Build:20.23.07.20 Stability Engineering Inc (c) ENERCALC INC 1983-2023

DESCRIPTION: EDGE ANGLE 2

Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support 1 Support 2

L Only o700 0700
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Company . Stability Engineering, Inc.
llRISA Designer . M. Foster
Job Number : 22-0669 Hovland Checked By :
Model Name : Stair Stringers
Load Combinations
Description Solve  P-Delta _BLC Factor BLC Factor BLC Factor
1] Deflection 1 7 E DL 1 I |
12| Deflection2 Yes | Y LL 1 l q
3] Deflection 3 T DL 1 e 25 =
|4 ASCE ASD 1 Yes Y DL 1 | - B [
|5/ ASCE ASD 2 Yes | Y DL ST st o 4 LLS . N
Node Coordinates
. Label X[ Y [ft] Z [ft] Detach From Diaphragm B
i B, M 0 - 0 =
2‘1 N2 11.7 18.5 0 P L |
B N3 3 0 R 5 |
4/ N4 B e ABD 0 - SE——
Hot Rolled Steel Properties
. ~ Label E [ksi] G [ksi] Nu Therm. Coeff. [1e°°F"] Density [k/ft*] Yield [ksi] Ry Fu [ksi] Rt
1] A992 29000 | 11154 | 03 0.65 0.49 BT 14 86 - <11
|2 A36 Gr.36 29000 11154 0.3 0.65 049 | 3 [ 15 58 1.2
(3| A572Gr50 | 29000 | 11154 | 03 0.65 0.49 50 1.1 65 ; 7
4 | A500 Gr.B RND | 29000 11154 03 | 065 0627 | 42 | 14 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 082¢ || 46 1.4 58 1.3
6 A500 Gr.C RND | 29000 | 11154 | 03 065 | 0527 46 1.4 62 1.3
| 7 |A500 Gr.C RECT| 29000 11154 | 03 0.65 | 0.527 50 14 . 82 1.3
8 A53 Gr.B 29000 11154 03 | 0.65 0.49 35 1.6 60 1.2
8 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3
10]  A913Gr65 | 29000 11154 | 03 0.65 0.49 65 1.1 80 | 11 |
Hot Rolled Steel Section Sets
) _Label Shape Type Design List Material Design Rule Area [in®] lyy [in*] lzz[in*] J [inY]
1] STRINGER | PLAX1/4 | Beam | RECT | A992 | Typical | 1 | 0005 | 1.333 | 0.02 |
Basic Load Cases
o BLC Description ~_ Category Point ___ Distributed
] - DEAD 2] i Lo LT
(2] LIVE - LL 11 1

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft

. F. ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

4 T 700N ~-0.008 -0.008

0 %100 |

2l w2 Y | -0.008 -0.008

0 %100

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k—ft.-‘ﬂ]IEnd Magnitude [k/ft
l

M wm Y -0.083 -0.083

 F, ksf, k-ft/ft] Start Location [(ft, %}]]End Location [(ft, %)]
0

] 100

%

RISA-3D Version 21

[ 22-0669 Hovland Stringers

r3d] Page 1



Company  : Stability Engineering, Inc.
IIRISA Designer : M. Foster
Job Number : 22-0669 Hovland Checked By :
Model Name : Stair Stringers
Member Point Loads (BLC 2 : LIVE)
. Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 1 M2 Y -0.145 1.75 =1
2| M2 - Y 1l -0.145 a5
13 M2  ARRETRN -0.145 5.25
4] M2 ¥ i -0.145 7
IBF - M2 Y ] -0.145 8.75 >
6 | M2 ) -0.145 10.5
15 3 ISR D Y S -0.145 12.25
8 | M2 Y -0.145 14
Q_J R e e Y. -0.145 1675
10| M2 Y -0.145 ) o 175
1] N Y -0.145 19.25
Envelope Node Reactions
~ Node Label X[k] LC Y[k] LC Z[k LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
P Nt [max] 0 [ 4 10933 ] & 0 S 5 LOCKED 0 5
’r1_ I 'min 0 3 0.085 1 0 1 0 1 LOCKED 0 1
2] N3 | max 0 2 0861 | 5 0 5 0 5 LOCKED 0 5
13 _ min 0 1 0.085 | 1 0 1 g 1 LOCKED 0 1
4 N2 (17 1, S o ) (Y 0.904 5 Qs 0 5 -SSR IO T RN » ST AN I
5 mn| 0 | 1 | 0085 | 1 0 q 0 1 0 1 0 1
6 N4 max 0 E 0.933 5 0 5 0 S 0 5 0 v,
71 mn, O | 3 | 0085 | 1 0 | 1 0 1 0 1 0 [ 1]
8| Totals: | max 0 5 | 3631 5 0 B - v RS [
19 Imn | 0 1 0.339 1 g 4 SRy — L — B |

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

Member Shape Code-€Ehsck Loclft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Egn

o M1

1l M2

|PL4ax1/4] /0993
PLax1/4| (0.995
‘-..,_‘__/

10.009 5 0033 20444] 5 8.494 29.94 0.156 2.045 1 H1- 11::I
10435 5 | 0032 [20444 y | 5 | 8494 | 29.94 0.156 2.045 1 H1-1b
<Y O

RISA-3D Version 21

[ 22-0669 Hovland Stringers.r3d ]

Page 2
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Company  : Stability Engineering, Inc.

I IlRI A Designer : M. Foster
Job Number : 22-0669 Hovland Checked By :

Model Name : Stair Treads

Load Combinations

~ Description Solve P-Delta BLC Factor BLC ~_ Factor BLC Factor
M _Deflectiont | Yes [ Y T DL S G e |
[2|  Deflection2 | Yes Y LL 1
3| Deflection3 |  Yes ¥ 1+ RESRoR| ey (e LL 1 I
4 ASCEASD1 | Yes | Y DL 1 1
|5/ ASCE ASD 2 Yes Y DL 1 LL 1 T 1

Node Coordinates

_ Label X[}  YIft Detach From Diaphragm
Cimes | R R FERR TN I
2, N2 | 1.67 | o g
!3’ T e e R e

4 N4 0 0.8 e . - -
Hot Rolled Steel Properties

o Label E [ksi] G [ksi] Nu Therm. Coeff. [1e*°F "] Density [k/ft*] Yield [ksi] Ry Fulksii Rt
[1] ___Ag9e2 [ 20000 | 11154 | 03 | 0.65 0.49 50 N 85 [ 11

2| A36Gr36 | 29000 | 11154 03 | 0.65 0.49 36 1.5 58 | 1.2
3| A572Gr50 | 29000 | 11154 03 | . 065 049 | 50 1.1 AR
4| A500 Gr.BRND | 29000 | 11154 03 | 065 | osr | 42 1.4 58 | 1.3

/5 |A500 Gr.B RECT, 29000 | 11154 03 | 0.65 0.527 46 1.4 58 1.3

|6 | A500 Gr.C RND | 29000 | 11154 03 | 0.65 0.527 46 1.4 62 1.3

7 |A500 Gr.C RECT, 29000 | 11154 0.3 s . BT 0.527 50 1.4 62 1.3

8| AS3GrB | 29000 | 11154 0.3 0.65 0.49 | 35 1.6 60 1.2
9 A1085 | 29000 | 11154 03 | 0.65 049 | 50 1.4 65 1.3
10/ A913Gr65 | 29000 | 11154 | 0.3 | 065 | 049 | 65 13 80 1.1

Hot Rolled Steel Section Sets

. label ~~~~ Shape =~ Type DesignList Material Design Rule Area [in”] lyy[in*] lzz[in*] J[in%]
M _TREAD | PLaxi/4 ___ | Beam | RECT | A992 | Typical | 1 | 0.005 | 1333 | 002 |

Basic Load Cases

o BLC Description Category Point Distributed
CINEEEERERECG o =, - SRR R A2 - 2 SR,
2l _LIVE - | LL 1 : - 1

Member Distributed Loads (BLC 1 : DEAD)

~ Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftjEnd Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [{ﬂ,__%,)l
1 M2 Y -0.003 1 -0.003 0 %100
2l w1 [ Yy [ _-0.003 l_ -0.003 0 ; %100

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftjEnd Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
IR 7 SN [ SRy | -0.033 [ 0 [ %100 |

RISA-3D Version 21 [ 22-0669 Hovland Treads.r3d | Page 1



Company
Designer
Job Number
Model Name :

RIS

Member Point Loads (BLC 2 : LIVE)

. Stability Engineering, Inc.
. M. Foster

. 22-0669 Hovland

Stair Treads

Checked By :

110

- Member Label Direction Magnitude [k, k-ft] i Location [(ft, %)]

4] M2 Y Ay e R o] %50

Envelope Node Reactions

~ Node Label X[kl LC Y[k LC Z[K LC MX[kf] LC MY[f] LC MZ[kf] LC
O Nt [max] 0 | 5 ] 003 [ 5 0 5 0 | 5 0 5 0.008 5 |
1] min | 0 1 | 0003 | 1 0 1 0 1 0 1 0.001 1|
2l N2 Tmex| 0 | 5 [ 003 |5 0 5 0 5 0 5 -0.001 4
8 {min| 0 1 | 0003 | 1 0 1 0 1 0 1 -0.008 3
4 N4  (mex] O | 5 | 0483 16 LD 5 | 0 | 5 0 5 | 0.063 5

5] Imn| o0 | 1 | 0003 | 1 0 1 0 | 1 0 1 0.001 1
6l N3 [max| o0 |5 10153 [ 5 - T [ | 5 0 5 | 0001 [ 4
7 Imn)] 0 | 1 | 0.003 Y O O (1 0 1 0 1 -0.063 | 3
8] Totals: |max| 0 | 5 | 0365 | 5 | 0 | 5 i |

191 min e 1 1 [ 0ot | 1 0. 1 I . |
Envelope AISC 15TH (360-16): ASD Member Steel Code Checks

__Member Shape CogeCheck Loc[ft] LC Shear Check Loclft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Egn
i_q] M1 _F_p_s__g_xj_;_g__ 11675 0002 [167[z[5] 1949 | 29.94 0.156 1.429 1 ]H1-1__Ij
1l M2 [PL4X1/4 167 15[ 0008 [167[z|5] 1949 | 2994 | 0.156 1429 | 1 Hi-1b
RISA-3D Version 21 [ 22-0669 Hovland Treads.r3d ] Page 2
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Stability Engineering, Inc. Project Title:  OSU FIRE ESCAPES 114
: 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669
i Project Descr: MORELAND
_—
' Steel Beam Project File: 22-0669.ec6
T LIC# KW-06014874, Build 20 23 08 30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: UPPER BRACE DESIGN (LOADS ONLY)
CODE REFERENCES ) — & — __munn u_ v _n o
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties s B
Analysis Method ‘Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,0000 ksi
Bending Axis ©:  Major Axis Bending
D(0 0270 L(0.2620) D(0.0270) L(0.2626) 210.030).L.(0.20) .
_ D(0.02630) L(0.2630) 1 - _
B HSS2x2x1/8 ; :
|. Span = 3.70 ft -{
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D =0.02630, L =0.2630 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)
Uniform Load : D =0.030, L =0.30 k/ft, Extent = 2.40 -->> 3.70 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)
Point Load : D =0.0270, L =0.2620 k @ 0.50 ft, (STAIR LOAD)
Point Load : D =0.0270, L =0.2620 k @ 2.20 ft, (STAIR LOAD)
Loads On\y
DESIGN SUMMARY | DesiziuN.G. |
Maximum Bending Stress Ratio = 0.662: 1 Maximum Shear Stress Ratio = 0.161 : 1
Section used for this span HSS2x2x1/8 Section used for this span HSS2x2x1/8
Ma : Applied 0.964 k-ft Va : Applied 1.105 k
Mn / Omega : Allowable 1.457 k-ft Vn/Omega : Allowable 6.885 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 3.700 ft
Span # where maximum occurs Span #1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.149 in Ratio = 297 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.165 in Ratio = 268 >=180 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length ~ Span # M v Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb  Rm  VaMax  VnxVnx/Omega
D Only :
Dsgn. L= 370ft 1 0.064 0.015 0.09 0.09 243 1.46 1.001.00 0.1 11.50 6.88
+D+L
Dsgn.L= 370ft 1 0.662 0.161 Mma’t 0.96 243 1.46 1.00 1.00 191 11.50 6.88
+D+0.750L
Dsgn. L= 3.70ft 1 0512 0.124 0.75 0.75 243 1.46 1.00 1.00 086 11.50 6.88
+0.60D
Dsgn. L= 3.70ft 1 0.038 0.009 0.06 0.06 2.43 1.46 1.00 1.00 006 11.50 6.88

Overall Maximum Deflections

Load Combination Span

4D+l r T

~0.1654

Max. "-" Defl Location in Span

Load Combination

1.892

0.0000

~ Max. "+" Defl Location in Span
0000



Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES 115

1 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: MORELAND
’Eteel Beam _ Project File: 22-0669.ec6
LIC# KW-06014874, Build:20 23,08 30 Stability Engineering Inc (c) ENERCALC INC 1983-2023

DESCRIPTION: UPPER BRACE DESIGN (LOADS ONLY)

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2 T - o
“Max Upward from all Load Conditions 0.983 1105 T

Max Upward from Load Combinations 0.983 1.105
Max Upward from Load Cases 0.888 0.999
D Only 0.095 0.106
+D+L 0.983 1.105
+D+0.750L 0.761 0.856
+0.60D 0.057 0.064
L Only 0.888 0.999

P - a85 Yo
Dpeaity on \oac&‘mo5 ans
Py = o5 o



Sahitly Enghearing. Inc. Project Title: ~ OSU FIRE ESCAPES 116
] 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: MORELAND

Project File: 22-0669.ec6 }
(c) ENERCALC INC 1983-2023

@iéel Bé;_\__t_i_'l | 2

LIC# KW-08014874, Build 20.23 08.30 Stability Engineening Inc
DESCRIPTION: LOWER BRACE DESIGN (LOADS ONLY)

CODE REFERENCES S
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing ©  Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
) D(0.02750) L(0.2750) - =yl
D(0.0270) L{072620) : D(O’.B%&%%?WM@ L(0.2620) D(0.0270) L(0.2620)

HSS2x2x1/8

)"!t—u

Span = 4.750 ft

e -

Applied Loads

Beam self weight calculated and added to loading
Uniform Load : D = 0.02630, L = 0.2630 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

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

Uniform Load : D =0.02750, L =0.2750 k/ft, Extent = 0.0 -->> 2.60 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)

Point Load : D =0.0270, L =0.2620 k @ 0.50 ft, (STAIR LOAD)

Point Load : D =0.0270, L =0.2620 k @ 2.20 ft, (STAIR LOAD)

Point Load : D =0.0270, L =0.2620 k @ 2.80 ft, (STAIR LOAD)

Point Load : D =0.0270, L =0.2620 k @ 4.50 ft, (STAIR LOAD)

Loads Or\\\i

DESIGN SUMMARY

Maximum Bending Stress Ratio = 1.412:1 Maximum Shear Stress Ratio = 0.263 : 1
Section used for this span HSS2x2x1/8 Section used for this span HSS2x2x1/8
Ma : Applied 2.058 k-ft Va : Applied 1.813 k
Mn / Omega : Allowable 1.457 k-ft Vn/Omega : Allowable 6.885 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.514 in Ratio = 110 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.573 in Ratio = 69 <180 Span: 1: +D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 nla
Maximum Forces & Stresses for Load Combinations -
Load Combination ~_ MaxStressRalios  Summary of Moment Values ) Summary of Shear Values
Segment Length Span # M v Mmax+ Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
DOnly o - ' ' '
Dsgn. L= 475 1 0.135 0.025 0.20 0.20 243 1.46 1.00 1.00 017  11.50 6.88
+D+L
Dsgn. L= 475ft 1 1412 0.263 M 2.06 243 1.46 1.001.00 1.81 11.50 6.88
+D+0.750L R
Dsgn.L= 4.75ft 1 1.093 0.204 1.59 1.59 243 1.46 1.00 1.00 140 11.50 6.88
+0.60D
Dsgn.L= 4.75ft 1 0.081 0.015 0.12 0.12 243 1.46 1.00 1.00 010 11.50 6.88



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
" . Corvallis, Oregon 97339

Project Title: ~ OSU FIRE ESCAPES
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr: MORELAND

| Steel Beam

Project File: 22-0669.ec6

TLIC#  KW-06014874, Build 20.23.08.30

Overall Maximum Deflections

Stability Engineering Inc (c) ENERCALC INC 1983-2023
DESCRIPTION: LOWER BRACE DESIGN (LOADS ONLY)

117

Load Combination Span  Max. " Defl Location in Span  Load Combination Max. "+" Defl Location in Span
+D+L 1 05730 P27 TR L o 0.0000 0.000
Vertical Reactions Support notation : Far left is # ~ Values in KIPS

Load Combination Support 1 Support 2

Max Upward from all Load Conditions 1.813 1518 T - - W& - -

Max Upward from Load Combinations 1.813 1.518

Max Upward from Load Cases 1.640 1.372

D Only 0.173 0.146

+D+L 1.813 1.518

+D+0.750L 1.403 1.175

+0.60D 0.104 0.088

L Only 1.640 1.372

P’b -\6H\D \o
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bve_c’\x\\ oN \ocxé’mz \p\omb
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Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669
Project Descr: MORZELAND
Steel Beam Project File: 22-0669.ec6
LIC# - KW-06014874, Build:20.23.08.30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: EDGE ANGLE
CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axis :  Major Axis Bending
Vertical Leg Down

e —

_D(0.02350) L(0.2350)

l

FS
S

Applied Loads

L2x2x1/4

Span = 5501

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

Beam self weight calculated and added to loading
Uniform Load : D =0.02350, L =0.2350 k/ft, Tributary Width = 1.0 ft, (UNIFORM LOADS)

S \Lood -Tt.b)hnc-_\ R.LC\\ fa

DESIGN SUMMARY
Maximum Bending Stress Ratio = 1.081:1 Maximum Shear Stress Ratio =
Section used for this span L2x2x1/4 Section used for this span
Ma : Applied 0.990 k-ft Va : Applied
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable
Load Combination +D+L Load Combination
Location of maximum on span
Span # where maximum occurs Span#1 Span # where maximum occurs
Maximum Deflection
Max Downward Transient Deflection 0.482 in Ratio = 136 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.539 in Ratio = 122 <240.0 Span:1:+4D+L
Max Upward Total Deflection 0 in Ratio= 0 <2400 nl/a

Maximum Forces & Stresses for Load Combinations

0.080 : 1
L2x2x1/4
0.7196 k
8.982 k
+D+L
0.000 ft
Span#1

Load Combination Max Stress Ratios

Summary of Moment Values

Summary of Shear Values

Segment Length ~ Span # M v Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm VaMax VnxVnx/Omega

O Ghly I Beddssd e daliiact u

Dsgn. L= 5.50 ft 1 0.110 0.008 0.10 0.10 1.53 0.92 1.00 1.00 0.07 15.00 8.98
+D+L

Dsgn. L= 5.50ft 1 1.081 0.080 Mrmx 0.99 1.53 0.92 1.001.00 072 15.00 8.98
+D+0.750L

Dsgn. L= 5.50ft 1 0.838 0.062 0.77 0.77 1.53 0.92 1.001.00 0.56 15.00 8.98
+0.60D

Dsgn. L= 550ft 1 0066 0005 006 0.08 153 092 1.001.00 004 1500 808
Overall Maximum Deflections |’ “uled -

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.5394 2.766 ~0.0000 0.000
Support notation : Far left is # Values in KIPS

Vertical Reactions

Load Combination Support 1 Support 2

Max Upward from all Load Conditions 0.720 0.720
Max Upward from Load Combinations 0.720 0.720
Max Upward from Load Cases 0.646 0646
D Only 0.073 0073
+D+L 0.720 0.720
+D+0.750L 0.558 0.558
+0.60D 0.044 0.044



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
" ; Corvallis, Oregon 97339

Project Title: ~ OSU FIRE ESCAPES 122
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr: MORELAND

Steel Beam

Project File: 22-0669.ec6

LIC# : KW-06014874, Build:20.23.08.30 Stability Engineering Inc (c) ENERCALC INC 1983-2023

DESCRIPTION: EDGE ANGLE

Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support 1 Support 2
L Only 0.646 0.646

M = PL

990 Wo3y = P(555)

SN o AR =

a
P:=120 v
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Company  : Stability Engineering, Inc.

IIIRIS  Designer  : M. Foster
Job Number : 22-0669 Moreland Checked By :

Model Name : Stair Stringers

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1| Deflection 1 Yes Y DL 1 |
2| Deflection 2 Yes y LL 1
3| Deflection 3 Yes X DL i Lt i
4, ASCEASD 1 Yes ¥ DL 1 -
5| ASCE ASD?2 Yes Y DL 1 LL 1 LLS 1 |
Node Coordinates

Label X [ft] Y [ft] Z [fi] Detach From Diaphragm

1 N1 0 0 0
2 N2 104 14.1 0
3 N3 3 0 0
4 N4 7.4 ol [ 14.1 0 Pl

Hot Rolled Steel Properties

Label E[ksi] G [ksi] Nu  Therm. Coeff. [1€°°F '] Density [k/ft*] Yield [ksij Ry Fu [ksi] Rt
1]  A992 | 20000 | 11154 T 0.65 0.49 50 1.1 65 : B .
2 A36 Gr.36 29000 | 11154 03 | 0.65 0.49 36 15 | 58 12 |
13| A572 Gr.50 29000 | 11154 0.3 0.65 0.49 50 1.1 65 3
4| A500 Gr.B RND | 29000 | 11154 0.3 0.65 0.527 42 1.4 58 1.3 |
5 |A500 Gr.B RECT| 29000 | 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 | A500 Gr.C RND | 29000 | 11154 0.3 065 0.527 46 1.4 62 1.3
7 |A500 Gr.C RECT| 29000 | 11154 0.3 0.65 B T - 50 1.4 62 1.3
8 A53 Gr.B 29000 | 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 | 11154 0.3 0.65 0.49 50 1.4 65 1.3
10/ A913 Gr.65 29000 | 11154 0.3 065 0.49 65 % 80 1.1
Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in?] lyy[in*] lzz[in*] J[in%]
1] STRINGER | PL4X1/4 | Beam | RECT | A992 | Typical | 1 | 0005 | 1.333 | 002 |
Basic Load Cases

BLC Description Category _Point Distributed B

1 DEAD DL R 2
2 LIVE LL ] [ 9 1

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 ™1 X -0.008 -0.008 0 %100
2| M2 Y ) -0.008 _-0.008 0 %100

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-f/ftf End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
[1] M1 o -0.083 [ -0.083 l 0 l %100 |

RISA-3D Version 21 [ 22-0669 Moreland Stringers.r3d ] Page 1
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Company  : Stability Engineering, Inc.
IIRISA Designer  : M. Foster
Job Number : 22-0669 Moreland Checked By :
srisscs o Model Name ;@ Stair Stringers
Member Point Loads (BLC 2 : LIVE)
Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]

1 M2 3 -0.145 17
2 M2 Y -0.145 34
3 M2 Y -0.145 5.1
4 M2 Y -0.145 6.8
5 M2 Y -0.145 8.5
6 M2 Y -0.145 10.2 |
7 M2 Y -0.145 11.9
8 M2 | Y -0.145 13.6
9 M2 Y -0.145 153
Envelope Node Reactions

Node Label X[k LC Y [K] e ZIK LG MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
0f N1 [max| O 4 10787 -5 0 5 LOCKED LOCKED 0 5
1 | min 0 3 0.066 1 0 1 LOCKED LOCKED 0 1
2 N3 max 0 4 0.674 5 0 5 LOCKED LOCKED 0 5
3 min 0 3 0.066 1 0 1 LOCKED LOCKED 0 1
4 N2 max 0 2 0.763 5 0 ] 0 5 0 5 0 5
5| min 0 1 0.066 1 0 1 0 1 0 1 0 1
6 N4 max 0 2 0.727 5 0 5 0 5 0 5 0 5
7 min 0 1 0.066 1 0 1 0 1 0 1 0 1
8 Totals: | max 0 2 2.891 5 0 5
9 min 0 1 0.264 1 0 1 |

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

Member Shape Code Check Loc|ft] LC Shear Check Locl[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-fijMnzz/om [k-fi] Cb Eqgn
1

o[ M1 [PLax1/4]/ 0665 | 763] 5] 0028 [15924  y [ 5[ 5489 | 2994 0.156 2.027 H1-1b)

1| M2 [PLax1/4| 0682 / 846 | 5 003 [15924 y | 5 | 5489 | 29.94 0.156 2.027 1 |H1-1b
£\ i) 4

RISA-3D Version 21 = [ 22-0669 Moreland Stringers.r3d | v Page 2
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Company  : Stability Engineering, Inc.

IIIRISA Designer : M. Foster
Job Number : 22-0669 Moreland Checked By :

Model Name : Stair Treads

Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1| Deflection 1 Yes Y DL 1
2| Deflection 2 Yes Y LL 1
3| Deflecton3 | Yes | Y I 1 LL 1 il
4, ASCEASD 1 Yes X | DL 1 I
5| ASCE ASD 2 Yes Y T 1 LL 1 LLS 1
Node Coordinates
Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 1.67 0 0
3 N3 1.67 0.8 -0.4
4 N4 - 0 08 -0.4 AL
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e®*°F"] Density [k/ft?] Yield [ksi] Ry Fu [ksi] Rt
[ A992 29000 | 11154 | 03 0.65 049 [ 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.4 65 1.1
4 | A500 Gr.B RND | 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 13
6 | A500 Gr.C RND | 29000 11154 0.3 0.65 | 0.527 46 1.4 62 1.3
7 |A500 Gr.C RECT| 29000 11154 0.3 = 0.65 0.527 50 14 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3
10| A913Gr65 | 29000 11154 0.3 ___ 985 0.49 65 14 80 1.1
_Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rule Area [in?] lyy[in*] lzz[in*] J[in%]
M _TREAD | PL4X1/4 [ Beam | RECT | A992 [ Typical | 1 [ 0005 [ 1.333 | 002
_Basic Load Cases
BLC Description Category Point Distributed
1 DEAD DL 2
2l LIVE . LL s /a0 o

Member Distributed Loads (BLC 1 : DEAD)
Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftjEnd Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)]
M2 Y -0.003 -0.003 0 i %100
M1 Y -0.003 N -0.003 0 1 %100 |

=
|

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftjEnd Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
R ¢ B A -0.033 [ -0.033 I 0 | %100

RISA-3D Version 21 [ 22-0669 Dryden Treads.r3d ] Page 1
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Member Point Loads (BLC 2 : LIVE)

Checked By :

133

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]

[ M2 | Y [ 0.3 %50

Envelope Node Reactions

Node Label X[kl LC Y[ LC Z[k LC MX [k-ft] LC MY [k-ft] LE MZ [k-ft] e
o N1 max | 0 5 0.03 5 0 5 | 0 5 0 5 0.008 5
1 min 0 1 0.003 1 0 o] 0 1 0 1 0.001 1
2] N2 max | 0 5 0.03 5 0 5 | 0 5 0 5 -0.001 4
(3 min 0 1 0.003 1 0 | 0 1 0 1 -0.008 3
4 N4 | max| O 5 | 0153 | 5 0 5 0 5 0 5 0.063 5
5 | min 0 1 0.003 1 0 1 0 1 0 1 0.001 1
6 N3 max 0 5 | 0153 | 5 0 5 0 5 0 5 -0.001 4
7 min 0 1 0.003 1 o | 19 0 1 0 1 -0.063 3
8| Totals: | max| 0O 5 | 0365 | 5 " B
9 min | 0 1 0.01 1 0 1 1 I .y

Envelope AISC 15TH (360-16): ASD

Member Steel Code Checks

Member Shape CodeChesek Loc[ft] LC Shear Check Loc]ft] Dir LC Pnc/om [k]Pnt/om [K]Mnyy/om [k-ffi Mnzz/om [k-ff] Cb Egn

of M1 [PLax1/4]/ 0054 ][ 167 5] 0002 [167|z|5] 1949 | 2994 0.156 1.429 1 [H1-1b
1 M2 [PLax1/4 [\ 0.406 J1 167 0008 |167 |z |5| 1949 | 29.94 0.156 1.429 1_H1-1b
£\ O

RISA-3D Version 21

[ 22-0669 Dryden Treads.r3d ]

Page 2
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Stabuty Engmes/ing, nc. Project Title: ~ OSU FIRE ESCAPES 138
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project |D: 22-0669
PrOjECt Descr: PHARM AL\_{
Steel Beam Project File: 22-0669.ec6
LIC#  KW-06014874, Build 20 23.08.30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: UPPER BRACE DESIGN (LOADS ONLY)
CODE REFERENCES - B
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties ..
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
Vertical Leg Down
D(D 0170) L(D. 1660) D(0 0170 )L0-1666) D{0.0250) 1.(0.250) .
- : " D(0.01330) L(0.1330) g :
A L2x2x1/4 ".'
}- Span = 360 f |
I
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D =0.01330, L =0.1330 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)
Uniform Load : D =0.0250, L = 0.250 k/ft, Extent = 2.20 -->> 3.60 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)
Point Load : D=0.0170, L =0.1660 k @ 0.50 ft, (STAIR LOAD)
Point Load : D=0.0170, L =0.1660 k @ 2.20 ft, (STAIR LOAD) Loods Oh\\!
DESIGN SUMMARY m
Maximum Bending Stress Ratio = 0.641:1 Maximum Shear Stress Ratio = 0.080 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 0.587 k-ft Va : Applied 0.7165 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 3.600 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.118 in Ratio = 364 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.132 in Ratio = 328 =>=240. Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <2400 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Wax Stress Rafios = Summary of Moment Values Summary of Shear Values
~ Segment Length  Span # M Vv Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax  VnxVnx/Omega
D Only
Dsgn. L= 360 ft 1 0.064 0.008 0.06 0.06 1.53 0.92 1.001.00 0.07 15.00 8.98
+D+L
Dsgn.L= 360ft 1 0.641 0.080 Mmax 0.59 1.53 0.92 1.001.00 072 15.00 8.98
+D+0.750L
Dsgn. L= 3.60ft 1 0.497 0.062 0.45 0.45 1.53 0.92 1.001.00 056 1500 8.98
+0.60D
Dsgn. L= 3.60ft 1 0.038 0.005 0.03 0.03 1.53 0.92 1.00 1.00 0.04 15.00 898

Overall Maximum Deflections

Load Combination Span

Max. "-" Defl Location in Span

Load Combination

Max. "+" Defl Location in Span

“+D+L 1

0.1318

1.862

0.0000

0.000



Staility Engineering, Inc, Project Title: ~ OSU FIRE ESCAPES 139

777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\_ Corvallis, Oregon 97339 Project 1D: 22-0669
Steel Beam Project File: 22-0669.ec6
LIC#  KW-06014874, Build 20 23.08.30 Stability Engineering Inc (c) ENERCALC INC 1983-2023
DESCRIPTION: UPPER BRACE DESIGN (LOADS ONLY)
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination . Support 1 Support 2 ~n - '
Max Upward from all Load Conditions 0573 0716
Max Upward from Load Combinations 0.573 0.716
Max Upward from Load Cases 0.515 0.646
D Only _ 0058  0.071
+D+L 0.573 0.716
+D+0.750L 0.444 0.555
+0.60D 0.035 0.042
L Only 0515  0.646

Pe5713 Y
5 PQ,C;\Q\\ on \OO\&W\% P\Od\‘:
P, = 1o\



Stauisty Enginesting, Inc: Project Title: ~ OSU FIRE ESCAPES 140
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
Corvallis, Oregon 97339 Project ID: 22-0669

Project Descr:  pu ARMALY

Steel Beam Project File: 22-0669.ec6 W
LIC#  KW-06014874, Build:20.23.08.30 Stability Engineering Inc (c) ENERCALC INC 1983-2023
DESCRIPTION: LOWER BRACE DESIGN (LOADS ONLY)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axis :  Major Axis Bending

Vertical Leg Down

D{0.0170) L{O 1660) {0 .0170):40-1660}
D(0 02670) L(0.2670)

D(0.01170) L(0.1170)

A L2x2x1/4 A

Span = 3.60 ft

F y

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

Beam self weight calculated and added to Ioadi'ng_
Uniform Load : D =0.02670, L =0.2670 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

Uniform Load : D =0.01170, L =0.1170 k/ft, Extent = 2.20 -->> 3.60 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)

Point Load : D =0.0170, L =0.1660 k @ 0.50 ft, (STAIR LOAD)

Point Load : D=0.0170, L =0.1660 k @ 2.20 ft, (STAIR LOAD)
e Loods Only
DESIGN SUMMARY [ DesicniNG. |
Maximum Bending Stress Ratio = 0.796: 1 Maximum Shear Stress Ratio = 0.091 :1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 0.729 k-ft Va : Applied 0.8168 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 3.600 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.153 in Ratio = 282 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.169 in Ratio = 255 >=240. Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <2400 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ralios Summary of Moment Values ~ Summary of Shear Values
~ Segment Length Span # M \Y Mmax + Mmax - Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only " . ! B -
Dsgn. L= 3.60ft 1 0.078 0.009 0.07 0.07 1.53 0.92 1.00 1.00 0.08 15.00 8.98
+D+L
Dsgn. L= 360ft 1 0.796 0.091 0.73 MW’. 0.73 1.53 0.92 1.001.00 0.82 15.00 8.98
+D+0.750L
Dsgn. L= 3.60ft 1 0.616 0.070 0.56 0.56 1.53 0.92 1.00 1.00 063 1500 8.98
+0.60D
Dsgn. L= 3.60ft 1 0.047 0.005 0.04 0.04 1.53 0.92 1.001.00 005 15.00 8.98
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

+D+L 1 0.1694 1.831 0.0000 0.000



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
"\ Corvallis, Oregon 97339

Project Title: ~ OSU FIRE ESCAPES 141
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr: PRARMALY

Steel Beam

Project File: 22-0669.ec6

LIC# ' KW-06014874, Build:20.23.08.30

Vertical Reactions

Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: LOWER BRACE DESIGN (LOADS ONLY)

Support notation : Far left is # Values in KIPS

Load Combination

Support 1 Support 2

Max Upward from all Load Conditions 0.798 0.817
Max Upward from Load Combinations 0.798 0.817
Max Upward from Load Cases 0.720 0.737
D Only 0.078 0.080
+D+L 0.798 0.817
+D+0.750L 0.618 0.633
+0.60D 0.047 0.048
L Only 0.720 0.737
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Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES
1 777 NE 2nd St. Suite 280 Engineer: M. FOSTER
N\ Corvallis, Oregon 97339 Erogeg: ::I)J: ~ 22-0669
foje escCr. DHARMP‘(—I\{
‘ Steel Beam Project File: 22-0669.ec6
LIC# | KW-06014874, Build:20 23.08.30 Stability Engineering Inc (c) ENERCALC INC 1983-2023
DESCRIPTION: LOWER LEVEL - MIDDLE BRACE (LOADS ONLY)
CODE REFERENCES - B
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties -
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
Vertical Leg Up
D0 0170) L(0 1660) D(0.0170)4-40-1660} 040.03680) 1(0.360)
- D(0 0160) L(0.160) | 5
i L2x2x1/4 '.'
| Span = 3 60 ft -{
-
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D =0.0160, L =0.160 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM)
Uniform Load : D =0.0380, L = 0.380 k/ft, Extent = 2.20 -->> 3.60 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)
Point Load : D=0.0170, L =0.1660 k @ 0.50 ft, (STAIR LOAD)
Point Load : D=0.0170, L=0.1660 k @ 2.20 ft, (STAIR LOAD) LOQ Ci:) On\\i
DESIGN SUMMARY [ DesignNG.
Maximum Bending Stress Ratio = 0.784: 1 Maximum Shear Stress Ratio = 0.104 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 0.718 k-ft Va : Applied 0.9312 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 3.600 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.145 in Ratio = 297 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.161 in Ratio = 269 >=240. Span:1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <2400 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax  VnxVnx/Omega
D Only
Dsgn. L= 360 ft 1 0.077 0.010 0.07 0.07 1.53 0.92 1.00 1.00 0.09 15.00 8.98
+D+L
Dsgn. L= 3.60ft 1 0.784  0.104 0.72 0.72 153 0.92 1.00 1.00 093 15.00 8.98
+D+0.750L
Dsgn. L= 3.60ft 1 0.607 0.080 0.56 0.56 1.53 0.92 1.00 1.00 0.72 15.00 8.98
+0.60D
Dsgn. L= 3.60ft 1 0.046 0.006 0.04 0.04 1.53 0.92 1.00 1.00 005 15.00 8.98

Overall Maximum Deflections
Load Combination Span

T+D+L 1

Max. " Defl Location in Span Load Combination

0.1608 1.872

Max. "+" Defl Location in Span
0.0000 0.000




Stabilty Engioeering, lec. Project Title: ~ OSU FIRE ESCAPES 143

777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project ID: 22-0669
! Project Descr: PHARMACN
Steel Beam Project File: 22-0669.ec6
LiC#  KW-08014874, Build 20.23.08.30 Stability Engineering inc {c) ENERCALC INC 1963-2023

DESCRIPTION: LOWER LEVEL - MIDDLE BRACE (LOADS ONLY)

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.665 0.931 =3
Max Upward from Load Combinations 0.665 0.931
Max Upward from Load Cases 0.599 0.841
D Only 0.066 0.080
+D+L 0.665 0.931
+D+0.750L 0.515 0.721
+0.60D 0.040 0.054
L Only 0.599 0.841
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Loads: BLC 2, LIVE
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Company  : Stability Engineering, Inc.

IIIRI A Designer . M. Foster
Job Number : 22-0669 Pharmacy Checked By :

Model Name : Stair Stringers

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1] Deflection 1 Yes g DL 1
2| Defiection 2 Yes Y LL 1
3| Deflection 3 Yes Y DL 1 LL 1
4| ASCE ASD 1 Yes Y DL 1 el
5| ASCEASD 2 Yes Y DL et i LL g 1 LLS 1

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
|2 N2 9 14.1 0
3 N3 3 0 0 £
4 N4 6 14.1 0 =L Y

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e*°F "] Density [k/ft’] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 03 0.65 0.49 50 1.1 65 1.1

2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2

3| A572Gr.50 29000 11154 0.3 0.65 | 049 50 1.1 65 1.1

4 | A500 Gr.B RND | 29000 11154 0.3 ] 0.65 0.527 42 1.4 58 1.3

5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3

6 | A500 Gr.C RND | 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3

7 |A500 Gr.C RECT| 29000 11154 0.3 0.65 0.527 50 14 62 1.3

8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2

9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3
10|  A913 Gr.65 29000 11154 0.3 0.65 0.49 65 (| 80 1.1
Hot Rolled Steel Section Sets

- Label Shape Type Design List Material Design Rule Area [in’] lyy[in*] Izz[in*] J[in*]
1] STRINGER | PL4X1/4 | Beam | RECT [ A992 | Typical | 1 [ 0005 [ 1.333 [ 0.02 |
Basic Load Cases

BLC Description Category ~ Point Distributed

H ¥ DEAD DL 2 wearine,
2 LIVE - LL 7 1

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)]
[1 M1 Y -0.008 -0.008 0 %100 |
2 M2 Y -0.008 -0.008 0 %100 |

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftj End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
R e P -0.083 1 -0.083 ] 0 [ %100

RISA-3D Version 21 [ 22-0669 Pharmacy Stringers.r3d | Page 1
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Company : Stability Engineering, Inc.
Designer : M. Foster
Job Number : 22-0669 Pharmacy

Model Name : Stair Stringers

Checked By :

lirisA

Member Point Loads (BLC 2 : LIVE)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]

1 M2 ¥ -0.15 2.1
2 M2 Y -0.15 4.2
3 M2 Y -0.15 6.3
4 M2 LA -0.15 8.4 )
5 M2 i -0.15 10.5
6 M2 b d -0.15 12.6
7 M2 Y -0.15 e e [ 4
Envelope Node Reactions

Node Label X [K] LC Y [K] LC Z k] LC MX [k-ft] LC MY [k-ft] LG MZ [k-ft] [ o3
o N1 max | 0 4 0.7 5 0 5 LOCKED LOCKED 0 | &
4 min 0 3 | 0.064 1 0 1 LOCKED LOCKED 0 I [
2 N3 max 0 2 0.538 5 0 5 LOCKED LOCKED 0 )
3| | _min 0 3 0.064 1 0 1 LOCKED LOCKED 0 1
4 N2 max 0 5 0.639 5 0 5 0 5 0 5 0 5
5 min 0 2 0.064 1 0 1 ) 1 0 1 0 1
6 N4 max 0 2 0.7 5 0 5 0 5 0 5 0 5
Fi min 0 1 0.064 1 0 1 0 1 0 1 0 1 |
8| Totals: | max 0 5 2.576 5 0 5 |
9 min 0 2 0.254 1 0 1 L B |

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

Member Shape Code-Check Loc[ft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]

Mnzz/om [k-ff Cb Egn
1

RISA-3D Version 21

[ 22-0669 Pharmacy Stringers.r3d ]

0o M1 [PLax1/4]| /0519 \[7.183] 5| 0023 [15324 y [ 5| 5927 | 2994 | 0.156 2.027 H1-1b
11 M2 |PLax1/4| (0452 /| 83 | 5 0021 [15324 y | 5| 5927 | 2994 | 0.156 2.027 1 |H1-1b
Nt
2y O

Page 2
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MEMBER RENDERING 2

22-0669 Pharmacy Treads....

153



Loads BLC 2, LIVE
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Company . Stability Engineering, Inc.

IllRISA Designer  : M. Foster
Job Number : 22-0669 Pharmacy Checked By :

Model Name : Stair Treads

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1| Deflection 1 Yes Y DL I 1 [
2| Deflection 2 Yes Y LL 1
3| Deflection 3 Yos- . Lo ¥ DL I 1 LL 1 i
4 ASCE ASD 1 Yes Y DL 1
5 ASCE ASD 2 Yes Y ' S 1 LL 1 T 1
_Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm .

1 N1 | 0 0 0 L
9 N2 1.67 0 0 |
3 N3 ! 1.67 0.8 0.4
4 N4 l 0 | 08 -0.4 5

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu  Therm. Coeff. [1e*°F™"] Density [k/ft*] Yield [ksi] Ry Fu [ksi] Rt
1] A992 29000 11154 0.3 0.65 0.49 50 14 65 1.1
2. A36Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 11
4| A500 Gr.BRND | 29000 | 11154 | 0.3 0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 13
6 A500 Gr.C RND | 29000 | 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 |A500 Gr.C RECT| 29000 i 11154 0.3 0.65 0.527 50 14 62 13
8 A53 Gr.B 29000 | 11154 0.3 0.65 0.49 35 _1.8" 60 1.2
9 A1085 29000 | 11154 0.3 0.65 0.49 50 1.4 65 1.3
10| A913 Gr.65 | 29000 11154 0.3 0.65 0.49 _B65 14 80 1.1
Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rule Area [in?] lyy[in*] 1zz[in*] J[inY]
[ TREAD | PL4"X1/4" [ Beam | RECT | A992 | Typical | 1 [ 0.005 [ 1.333 | 0.02 |
Basic Load Cases
- = BLC Description Category Point Distributed
[ DEAD ; DL 3
2l LIVE _ LL , 1 1

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftff End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M2 Y -0.003 -0.003 0 %100
2l M Y -0.003 -0.003 0 %100

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ff]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
I ™ R S G -0.033 l -0.033 [ 0 ] %100 |

RISA-3D Version 21 [ 22-0669 Pharmacy Treads.r3d ] Page 1
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I Company  : Stability Engineering, Inc.
IIRISA Designer . M. Foster
Job Number : 22-0669 Pharmacy Checked By :
- " Model Name : Stair Treads
Member Point Loads (BLC 2 : LIVE)
Member Label Direction Magnitude [k, k-f] Location [(ft, %)]

1l M2 [ Y 03 %50

Envelope Node Reactions

Node Label X[k] LC Y [k] LC Z[k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
0 N1 max 0 5 0.03 5 0 5 0 6 0 5 0.008 5
1 min 0 1 0.003 1 0 1 0 1 0 1 0.001 1
2l N2 Tmex]| ©0 | 5 1 80315 0 5 0 5 0 5 -0.001 4
3 min 0 1 0.003 1 0 1 0 1 0 1 -0.008 3
4 N4 max 0 5 0.153 5 0 5 0 i) 0 5 0.063 5
5| min 0 1 0.003 1 0 1 0 1 0 1 0.001 1
6 N3 max 0 5 0.153 5 0 5 0 <) 0 5 -0.001 4
7 min 0 1 0.003 1 0 1 0 1 0 1 -0.063 3
8 Totals: |max | 0 5 0.365 5 | 0 5 T
9 min 0 1 et | 1 |- @ 1 e

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks
Member Shape CodeCheck Loc|ft] LC Shear Check Loc|ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqgn

RISA-3D Version 21

[ 22-0669 Pharmacy Treads.r3d ]

o| M1 [PLa"x1/4] 6054 \ 167 [ 5| 0002 |167 |z |5| 1949 | 2994 0.156 1.429 H1-1b
11 M2 PL4"X1/4" (0406 /| 167 | 5| 0.008 167 ] z | 5| 1949 | 2994 0.156 1.429 1 H1-1b
e
<\ e lOM

Page 2
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WATER BARREL (OR SiMILARY TESTING
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Colcadre Brace \onds:
Sroie Loads: Tread \Wid¥a
LL = (100 pst oM B (L B (Y dreads)) = LD e
t Tread \..m%\f\-\

DL = (10 p oA ENN LI INEY 4reads) = 18 Yo

[Lood ot £ach bu?porﬂ
LL= 1@ Ve /Y = HI& Vo
DL = b Yo /H = Y3 |y

Worok Cane Brocet
L=y 3
Full Unitorm Load L= (100 psH) (17755 + 2755 = 45O pit
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Partial Univorm Load LL = (100 psiIU375 B4 = 1375518
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Project Descr: SAELPARD

162

[ Steel Beam

Project File: 22-0669.ec6

LIC# - KW-06014874, Build:20.23 08.30 Stability Engineering Inc
DESCRIPTION: BRACE DESIGN (LOADS ONLY)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

(c) ENERCALC INC 1983-2023

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus 29,000.0 ksi
Bending Axis :  Major Axis Bending
Vertical Leg Up
o (O 013?5} LG 143) D{0.0420kL(0. 4180 D(0.0420
) . P00 816450 L(8.450) s < _’i‘"_m ki
L2x2x1/4 S

Span =401t

Applied Loads

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

Beam self weight calculated and added to loading
Uniform Load : D =0.0450, L =0.450 k/ft, Tributary Width = 1.0 ft, (FULL UNIFORM LOAD)

Uniform Load : D =0.01375, L = 0.1375 k/ft, Extent = 0.0 -->> 1.830 ft, Tributary Width = 1.0 ft, (PARTIAL UNIFORM LOAD)

Point Load : D =0.0420, L =0.4180 k @ 1.830 ft, (STAIR LOAD)

Point Load : D =0.0420, L =0.4180 k @ 3.50 ft, (STAIR LOAD)

DESIGN SUMMARY

LDOA'D O'(\\\l
L DesionN.G. ]

Maximum Bending Stress Ratio = 1.843:1 Maximum Shear Stress Ratio = 0.186 : 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 1.688 k-ft Va : Applied 1.673 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 4.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.421 in Ratio = 113 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.469 in Ratio = 102 <180 Span; 1 +D+L
Max Upward Total Deflection 0 in Ratio = 0 <180 n/a
Maximum Forces & Stresses for Load Combinations W}
Load Combination Max Stress Ratios Summary of Moment Values ~ Summary of Shear Values
Segment Length Span # M \" Mmax + Mmax - Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only : :
Dsgn. L= 4.00 ft 1 0.174 0.018 0.16 0.16 153 0.92 1.00 1.00 0.16 15.00 8.98
+D+L
Dsgn. L= 4.00ft 1 1.843 0.186 1.69 1.69 1.53 0.92 1.001.00 167 15.00 8.98
+D+0.750L
Dsgn.L= 4.00ft 1 1.426 0.144 1.31 1.3 1.53 0.92 1.00 1.00 129 1500 8.98
+0.60D
Dsgn.L= 4.00ft 1 0.104 0.011 0.10 0.10 153 0.92 1.00 1.00 0.09 1500 8.98
Overall Maximum Deflections _
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

+D+L 1 0.4689 2.000

0.0000 0.000
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777 NE 2nd St. Suite 280 Engineer: M. FOSTER
. Convallis, Oregon 97339 Project ID: 22-0669
Project Descr: SNEPARD
Steel Beam Project File: 22-0669.ec6
LIC# . KW-06014874, Build:20.23.08 30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023

DESCRIPTION: BRACE DESIGN (LOADS ONLY)

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1517 1673 - N
Max Upward from Load Combinations 1.517 1.673
Max Upward from Load Cases 1.373 1.515
D Only 0.144 0.158
+D+L 1.517 1.673
+D+0.750L 1.174 1.294
+0.60D 0.086 0.095
L Only 1.373 1:815

—-U
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Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES 166
777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project ID: 22-0669
: Project Descr:; SWEPARD
[ Steel Beam Project File: 22-0669.ec6
LIC# . KW-06014874, Build:20.23.08.30 Stability Engineering Inc. (c) ENERCALC INC 1983-2023
DESCRIPTION: LANDING BARS
CODE REFERENCES -
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021
Material Properties B _
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axis :  Major Axis Bending

Vertical Leg Down

D{0.02750) L(0.2¥50)

- g =S —

A
-

Applied Loads

L2x2x1/4

Span =4 0f

1
P
y

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

Beam self weight calculated and added to loading

Uniform Load : D =0.02750, L

DESIGN SUMMARY
Maximum Bending Stress Ratio
Section used for this span
Ma : Applied
Mn / Omega : Allowable
Load Combination

Span # where maximum occurs

Maximum Deflection
Max Downward Transient Deflection
Max Upward Transient Deflection
Max Downward Total Deflection
Max Upward Total Deflection

Maximum Forces & Stresses for Load Combinations

= 0.2750 k/ft, Tributary Width = 1.0 ft, (UNIFORM LOAD)
S \Load Teskys Req'd

0.668: 1 Maximum Shear Stress Ratio = 0.068 : 1
L2x2x1/4 Section used for this span L2x2x1/4
0.611k-ft Va : Applied 06114 k
0.916 k-ft Vn/Omega : Allowable 8.982 k
+D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span#1 Span # where maximum occurs Span# 1
0.158 in Ratio = 302 <360 Span: 1: L Only
0 in Ratio = 0 <360 n/a
0.176 in Ratio = 272 »>=240, Span: 1:+D+L
0 in Ratio = 0 <2400 nla

Load Combination

Max Stress Rafios

Summary of Moment Values summary of Shear Values

Segment Length Span # M vV Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb  Rm Va Max V'&anIOmega

D Only sl i = —

Dsgn. L= 4.00ft 1 0.067 0.007 0.06 0.06 1.58 0.92 1.00 1.00 0.06 15.00 8.98
+D+L

Dsgn. L= 4.00ft 1 0.668 0.068 N\ﬂh;{ 0.61 1.53 0.92 1.001.00 0.61 15.00 8.98
+D+0.750L

Dsgn. L= 4.00ft 1 0.517 0.053 0.47 0.47 1.53 0.92 1.00 1.00 047 15.00 8.98
+0.60D

Dsgn L= 400ft 1 0040 0.004 004 0.04 153 092 1.001.00 0.04 1500 8.98
Overall Maximum Deflections -

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

+D+L 1
Vertical Reactions

0.1763 2.011

Support notation : Far left is #

0.0000 0.000

Values in KIPS

~ Load Combination

Support 1 Support 2

Max Upward from all Load Conditions
Max Upward from Load Combinations
Max Upward from Load Cases

D Only

+D+L

+D+0.750L

+0.60D

0611 0611
0.611 0611
0.550 0.550
0.061 0.061
0611 0.611
0.474 0.474
0.037 0.037



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
" ,\ Corvallis, Oregon 97339

Project Title:  OSU FIRE ESCAPES 167
Engineer: M. FOSTER
Project I1D: 22-0669

Project Descr: SWEPAR D

Steel Beam

Project File: 22-0669.ec6

LiC#  KW-06014874, Build 20.23.08.30
DESCRIPTION: LANDING BARS

Vertical Reactions

Stability Engineering Inc. (c) ENERCALC INC 1983-2023

Support notation : Far left is # Values in KIPS

Load Combination

Support 1 Support 2

L Only

M PL
4

0.550

LD Yo 3% = P (139

Y
Pz L\O v

0.550
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Stability Engineering, Inc. Project Title: ~ OSU FIRE ESCAPES 169

777 NE 2nd St. Suite 280 Engineer: M. FOSTER
\ Corvallis, Oregon 97339 Project ID: 22-0669
) Project Descr: SHEPARD
Steel Beam Project File: 22-0669.ec6
LIC#  KW-06014874, Build 20.23.08.30 Stability Engineering inc. {c) ENERCALC INC 1983-2023
DESCRIPTION: EDGE ANGLE
CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties =~
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi

Bending Axis :  Major Axis Bending

Vertical Leg Down

D{0.020) L(0.20)

- - R —— ~ .
2 N
A L2x2x1/4 . : 5
}- Span=60f -{

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

Beam self weight calculated and added to loading
Uniform Load : D =0.020, L = 0.20 k/ft, Tributary Width = 1.0 ft, (UNIFORM LOAD)

" Load Tests Req'd

DESIGN SUMMARY
Maximum Bending Stress Ratio = 1.097:1 Maximum Shear Stress Ratio = 0.075: 1
Section used for this span L2x2x1/4 Section used for this span L2x2x1/4
Ma : Applied 1.004 k-ft Va : Applied 0.6696 k
Mn / Omega : Allowable 0.916 k-ft Vn/Omega : Allowable 8.982 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.581 in Ratio = 123 <360 Span: 1: L Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 n/a
Max Downward Total Deflection 0.652 in Ratio = 111 <240.0 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <2400 nl/a
Maximum Forces & Stresses for Load Combinations
“Load Combination Wax Stress Ratios “Summary of Moment Values N Summary of Shear Values
Segment Length ~ Span # M v Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only o = =
Dsgn.L= 6.00ft 1 0.114 0.008 0.10 0.10 1.53 0.92 1.001.00 0.07 15.00 8.98
+D+L
Dsgn. L= 6.00ft 1 1.097 0.075 Mma,: 1.00 1.53 0.92 1.00 1.00 067 15.00 8.98
+D+0.750L
Dsgn. L= 6.00ft 1 0.851 0.058 0.78 0.78 1.53 0.92 1.00 1.00 052 15.00 8.98
+0.60D
Dsgn L= 6.00ft 1 0.068 0.005 0086 0.06 153 092 1.001.00 004 15.00 8.98
Overall Maximum Deflections _ _ o
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L ) 1 0.6516 3.017 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.670 0.670
Max Upward from Load Combinations 0.670 0670
Max Upward from Load Cases 0.600 0.600
D Only 0.070 0.070
+D+L 0.670 0.670
+D+0.750L 0.520 0.520

+0.60D 0.042 0.042



Stability Engineering, Inc.

777 NE 2nd St. Suite 280
.‘ \ Corvallis, Oregon 97339

Project Title: ~ OSU FIRE ESCAPES 170
Engineer: M. FOSTER
Project ID: 22-0669

Project Descr: SNE PARD

Steel Beam

Project File: 22-0669.ec6

LIC#  KW-06014874, Bulld 2023 08.30
DESCRIPTION: EDGE ANGLE

Vertical Reactions

Stability Engineering Inc. (c) ENERCALC INC 1983-2023

Support notation : Far left is # Values in KIPS

Load Combination

Support 1 Support2

L Only

M = PL

0.600

1000 Yo ¥t = P (L¥

4

P=Lb\ Yo

0.600 T
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Loads BLC 2, LIVE
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Company  : Stability Engineering, Inc.
IIRISA Designer : M. Foster
Job Number : 22-0669 Shepard Checked By :
Model Name : Stair Stringers
Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1] Deflection 1 Yes Y DL 1 |
2| Deflection 2 Yes Y [HE 1 |
3| Deflection 3 Yes X DL 1 LL 1
4| ASCE ASD 1 Yes Y DL 1
5| ASCEASD2 |  Yes Y BE - 1 LL 1 LLS 1
Node Coordinates
Label X [ft] Y [ft] Z [fl] Detach From Diaphragm -
1 N1 0 0 0
2 N2 12.5 19.1 0
3 N3 3 0 0
4l N4 9.5 191 0
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e*°F'] Density [k/ft*] Yield [ksi] Ry Fu [ksi] Rt
1 A992 29000 11154 0.3 0.65 0.49 g0 | 14 65 £ [
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 15 58 1.2
3| A572Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4| A500 Gr.BRND | 29000 | 11154 0.3  0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 13
6 | A500 Gr.C RND | 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 |A500 Gr.C RECT,| 29000 11154 0.3 0.65 0.527 50 1.4 62 : i A
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9| A1085 29000 11154 0.3 0.65 0.49 50 14 65 13
10| A913 Gr.65 239000 11154 0.3 0.65 0.49 65 1.1 80 13
Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rule Area [in’] lyy[in*] lzz[in*] J[in%] ‘
1] STRINGER | PL4X1/4 [ Beam | RECT [ A992 | Typical | 1 [ 0005 [ 1333 [ 002 |
_Basic Load Cases
~ BLC Description Category Point Distributed
i DEAD DL j 2
2] LIVE L 12 1 -

Member Distributed Loads (BLC 1 : DEAD)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 Y] -0.008 -0.008 0 %100
2 M2 Y -0.008 -0.008 ] 0 %100

Member Distributed Loads (BLC 2 : LIVE)

Member LabelDirection Start Magnitude [k/ft, F, ksf, k-f/fjEnd Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
[1] M1 = 1] -0.083 | -0.083 l 0 | %100 |

RISA-3D Version 21 [ 22-0669 Shepard Stringers.r3d ]

Page 1
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Company  : Stability Engineering, Inc.

II.RIS . Designer  : M. Foster
Job Number : 22-0669 Shepard Checked By :

Model Name : Stair Stringers

Member Point Loads (BLC 2 : LIVE)

) Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M2 Y -0.15 173

2 M2 b -0.15 3.46 ]
3 M2 Y -0.15 5.19

4 M2 Y -0.15 6.92

5 M2 Y -0.156 8.65

6 M2 Y -0.15 L I 10.38
i M2 ) ¢ -0.15 12.11

8 M2 ¢ -0.15 13.84

9 M2 Y -0.15 15.57

10 M2 Y -0.15 17.3

11 M2 X -0.15 19.03

12 M2 Y __ D15 _ — 20.76

Envelope Node Reactions

Node Label X [k] LC Y [k] LG Z [Kk] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
o N1 max | 0 4 | 0974 [ 5 0 5 LOCKED LOCKED 0 5 |
1 min 0 3 | 0.089 1 0 1 LOCKED LOCKED 0 1
2l N3 max | 0 5 0.94 5 0 5 LOCKED LOCKED 0 5
3 min 0 1 | 0.089 1 0 1 LOCKED LOCKED 0 1
4 N2 max | O 4 1.037 5 o N 0 5 0 5 0 5
5 min 0 2 | 0.089 1 0 1 0 1 0 1 0 1
6/ N4 |max| O 4 | 0974 | 5 0 Bl 5 0 5 0 5
7 min 0 3 | 0.089 | 1 0 1 0 1 0 1 0 T
8| Totals: [ max| 0 4 | 3925 | 5 0 5
9 min | 0 2 | 0.354 1 0 1

Envelope AISC 15TH (360-16): ASD Member Steel Code Checks
Member Shape Code Check Loclft] LC Shear Check Loc[ft] Dir LC Pnc/om [k]Pnt/om [k]Mnyy/om [k-fiMnzz/om [k-ft] Cb Egn

0| M1 [PL4x1/4] /1.145) [9.999] 5 0036 21332 y | 5| 3.058 | 2994 0.156 2.027 1_H1-1b)
1] M2 |PL4X1/4 L@/ 10222 5| 0039 121332y | 5| 3.058 | 29.94 0.156 2.027 1 |H1-1b

7\ 4 Testing Req'd

M : PL

—

4y

oS by = P (1nEn
L{

Pz4s0 v

RISA-3D Version 21 [ 22-0669 Shepard Stringers.r3d ] Page 2
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Company : Stability Engineering, Inc.

III RI Designer  : M. Foster
Job Number : 22-0669 Shepard Checked By :

Model Name : Stair Treads

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor
1| Deflection 1 Yes Y DL | 1
2| Deflection 2 Yes Y L
3| Deflection 3 Yes Y DL | 1 LL 1
4| ASCE ASD 1 Yes Y DL 1
5| ASCE ASD 2 Yes Y DL I 1 LL 1 LLS 1

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 1.67 0 0
13 N3 1.67 0.8 0.4
4 N4 0 0.8 -0.4 B

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu  Therm. Coeff. [1e°F™"] Density [k/ft¥] Yield [ksi] Ry Fu [ksi] Rt
1] A992 29000 | 11154 0.3 0.65 0.49 50 1.1 T R 7
2| A36Gr36 29000 | 11154 0.3 0.65 0.49 36 1.5 58 12
3| A572Gr.50 29000 | 11154 0.3 0.65 0.49 50 1.1 6 1 11
4| A500 Gr.BRND | 29000 | 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 | 11154 0.3 0.65 0.527 46 1.4 58 43 |
6| A500 Gr.C RND | 29000 | 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 |A500 Gr.C RECT| 29000 | 11154 0.3 0.65 0.527 50 1.4 62 13 |
8 A53 Gr.B 29000 | 11154 0.3 0.65 0.49 | 35 1.6 60 12 |
9 A1085 29000 | 11154 0.3 0.65 049 | 50 14 65 15 |
10, A913Gr65 | 29000 | 11154 0.3 0.65 0.49 65 1.1 80 11 |
Hot Rolled Steel Section Sets

Label N Shape Type Design List Material Design Rule Area [in?] lyy[in®] lzz[in*] J[in]
[] TREAD 1 PL5X1/4 | Beam | RECT | A992 | Typical | 125 [ 0.007 | 2.604 | 0.025 |
Basic Load Cases

BLC Description Category Point Distributed

11 DEAD DL 2
[2] LIVE LL T 1 R

Member Distributed Loads (BLC 1 : DEAD)

‘Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftf End Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)
1 M2 Y -0.004 -0.004 0 %100
2 M1 Y - -0.004 -0.004 0 %100

Member Distributed Loads (BLC 2 : LIVE)
Member LabelDirection Start Magnitude [k/ft, F, ksf, k-ft/ftf End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
A m1 =y -0.042 | -0.042 [ 0 I %100 |

RISA-3D Version 21 [ 22-0669 Shepard Treads.r3d | Page 1
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Company . Stability Engineering, Inc.
IIRISA Designer  : M. Foster
Job Number : 22-0669 Shepard Checked By :
- v Model Name : Stair Treads
Member Point Loads (BLC 2 : LIVE)
Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]

4] M2 [ ¥ -0.3 %50

Envelope Node Reactions

Node Label X[k LC Y [K] LC Z[k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

0 N1 max| O | 5 [ 0038 [ 5 g .5 0 5 0 5 0.011 5
1 min g ] 4 0.003 1 o | 0 1 0 1 0.001 1
2l N2 [mex] O [ 65 [ 0038 [ & g5 0 5 0 5 -0.001 4
3 min g | 1 [ i0.003 1 0 1 0 1 0 1 -0.011 3
4 N4 max | 0 5 0.153 5 0 ) 0 6 0 5 0.064 5
§ min | 0 1 0.003 1 0 1 0 1 0 1 0.001 1
6| N3 [max| O 5 [ 0488 | 8 0 5 0 5 0 5 -0.001 4
7 min 0 1 0.003 1 0 1 0 1 0 1 -0.064 3
8| Totals: |[max 0 5 0.383 5 0 5

9 min | 0 1 0.013 1 0 1

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

Member Shape CgdeCheck Loc[ft] LC Shear Check Loc|ft] Dir LC Pnc/om [k]Pnt/om [K]Mnyy/om [k-f]Mnzz/om [k-ff] Cb Egn

0| M1 [PL5X1/4|/ 0.054 \| 167 |5 0.002 167 [z [ 5] 2437 37425] 0.195 1.786 1 H1-1b
1] M2 |PL5X1/4/\ 0326 /| 167 | 5 0.007 167 | z | 5| 2437 | 37425 | 0.195 1.786 _1___|__4_1_1_pJ
\-._-""/
L\ oK
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Bexell Hall **Sprinkler System Present
Livels Occupancy Occupant Load
Classification Description Area (sq. ft.) 0SSC 1004.5 Total
A3 Labs 4,231 20 212
1 B Offices 3,714 150 25
A3 Classrooms 1,951 20 98
B Offices 5,738 150 39
) A3 Classrooms 1,395 20 70
A3 Conference Rooms 593 20 30
A3 Lounge/Assembly 2,162 15 145
3 A3 Classrooms 5,492 20 275
B Offices 4,352 150 30
A3 Classrooms 3,547 20 178
4 A3 Conference Rooms 659 20 33
B Offices 5,486 150 37
o Occupancy Egress Width (OSSC 1005.3.2)
Classification Required (in) Provided (in) Pass?
A3
1 B 67 192 OK
A3
B
2 A 57 228 OK
A3
A3
> e 61 120 OK
B
A3
4 A3 50 120 0K
B
Gexmpaney Exit Access Travel Distance Common Path Travel Distance
Levels By (Max = 200", OSSC Table 1017.2) (Max = 30', OSSC 1030.8)
Classification
Distance (ft) Pass? Distance (ft) Pass?
1 B, A3 102 OK 28 OK
2 B, A3 96 oK 29 OK
3 B, A3 101 OK 27.5 OK
4 B, A3 93 OK 245 OK

Conclusions:

From this analysis, Bexell Hall does not require a fire escape.

Recommendations:

On the 3rd floor plan, there needs to be a door added in front of office 308. It exists in the building, but is
not shown on the plans. Signs should be placed at all hallway doors that the doors need to remain closed.
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Community Hall

**Sprinkler System Present in Most of Building

Leiels Occupancy Occupant Load
Classification Description Area (sq. ft.) 0SSC 1004.5 Total
1 A3 Classrooms 1,742 20 88
B Offices 3,296 150 22
5 A3 Classrooms 3,199 20 160
B Offices 2211 150 15
MEZZANINE B Offices 788 150 6
3 A3 Classrooms 1,384 20 70
B Offices 3,226 150 22
—— Occupancy Egress Width (OSSC 1005.3.2)
Classification Required (in) Provided (in) Pass?
1 i 36 192 OK
B
2 AB3 36 156 OK
MEZZANINE B 36 36 oK
3 i 36 144 OK
B
T Exit Access Travel Distance Common Path Travel Distance
Levels RS (Max = 200', OSSC Table 1017.2) (Max = 30, 0SSC 1030.8)
Classification - =
Distance (ft) Pass? Distance (ft) Pass?
1 A3 79 OK - -
B 63 OK - -
5 A3 123 OK 29.5 OK
B 132 OK - -
MEZZANINE B 163 OK - -
3 A3 220 NO GOOD 25 OK
B 199 OK - -

Conclusions:

From this analysis, Community Hall does require at least one fire escape.

Recommendations:

None
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