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March 03, 2023

Amy Palmer

Merryman Barnes Architects
4713 N Albina Ave Suite 304
Portland, OR 97217

Re: Oregon Zoo Art Pole Relocation

Dear Amy:

Attached please find calculation sheets 1 through 16, dated 3/3/2023, which verify the structural
adequacy of the Oregon Zoo Art Pole Relocation project, as shown on drawings S603 dated 3/2/2023.
Design is based on the requirements of the 2022 Oregon Structural Specialty Code, based on the 2018
International Building Code.

If you have any questions or need further information, please call me.

Sincerely,

Cameron Hansen
KPFF Design Engineer

Attachments

Project No. 10022200940
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Company : <Licensed Company> 3/3/2023 6

IIIRI A Designer : Cameron.Hansen 4:31:21 PM
Job Number : Checked By :

ANEMETSCHEK cOMPANY  Model Name

Detail Report: M1

Load Combination: Envelope Code check: 0.279 (LC 13)
Input Data
Shape: C8X18.75 I Node: N1
Member Type: Beam J Node: N2
- Length (ft): 6.5 | Release: Fixed
Wl Material Type: Hot Rolled Steel J Release: Fixed
Design Rule: Typical 1 Offset: N/A
Internal Sections: 97 J Offset: N/A
Design Code: AISC 15th (360-16): T/C Only: Both Way
ASD
Material Properties
Material: A992 Therm. Coeff. (/1E5 0.65 Fu (ksi): 65
F):
E (ksi): 29000 Density (k/ft): 0.49 Re 1.1
G (ksi): 11154 Fy (ksi): 50
Nu: 0.3 Ry: 1.1
Shape Properties
d (in): 8 I (in4): 43.9 J (in4): 0.434
bs (in): 2.53 Area (inz): 5.51 X (in): 0.565
t (in): 0.39 Z, (in): 2.17 e (in): 0.431
o (in): 0.487 z,, (in): 139
Iy (in’): 197 Cu (in): 25.1
Design Properties
Ly y-y (Ft): 6.5 Ky.-y: 1 Seismic DR: None
Ly - (ft): 6.5 K, 1 Max Defl Ratio: L/661
Lcomp top: Lbyy y sway: No Max Defl Location: 0
Leomp bot (Ft): 6.5 Z sway: No Span: 1
Liorque (ft): 6.5 Function: Lateral Tp: 1
M1
@ @
N1 N2
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II I RI A Designer : Cameron.Hansen 4:31:22 PM
Job Number : Checked By :

ANEMETSCHEK coMPANY  Model Name :

Diagrams: 5 -
: 0.0 at4.74 ft | .
1-0.127 at0 ft ]
= T T T T T T T T T 1 T T T T T T T T T 1
y Deflection (in) z Deflection (in)
] E 3.249 at 3.52 ft ]
] 1 -3.249at054 ft ]
T T T T T T T T T = T T T T T T T T T 1 T T T T T T T T T 1
Axial Force (k) y Shear Force (k) z Shear Force (k)

9.681 at 3.52 ft.

I 1 I
Torsion (k-ft) z-z Moment (k-ft) y-y Moment (k-ft)

10.585 at 3.52 ft.

°
-10.585 at 3.52 ft

T T T
Axial Stress (ksi) Bending Strong Stress (ksi) Bending Weak Stress (ksi)

AISC 15th (360-16): ASD Code Check

Limit State Gov. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 13 - - - -
Applied Loading - Shear + Torsion 13 = = - -
Axial Tension Analysis 13 0k 164.97 k - -
Axial Compression Analysis 13 0k 48.67 k - -
Flexural Analysis (Strong Axis) 13 9.681 k-ft 34.681 k-ft - -
Flexural Analysis (Weak Axis) 13 0 k-ft 4.002 k-ft - -
Shear Analysis (Major Axis y) 13 3.249 k 69.988 k 0.046 PASS
Shear Analysis (Minor Axis z) 13 0k 3545k 0 PASS

RISA-3D Version 20 [ Art Pole Beam.r3d ] Page 2
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IIRISA Designer : Cameron.Hansen 4:31:22 PM
Job Number : Checked By :
ANEMETSCHEK cOMPANY  Model Name :
Bending & Axial Interaction Check (UC Bending Max) 13 - - 0.279 PASS

RISA-3D Version 20 [ Art Pole Beam.r3d ] Page 3
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IIRISA Designer : Cameron.Hansen 4:31:21 PM
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WeMETSCHEK comPAny  Model Name
Node Coordinates
Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 6.5 0 0
3 N3 3.5 0 0
4 N4 0.5 0 0
Node Boundary Conditions
Node Label X [k/in] Y [k/in] Z [k/in]
1 N3 Reaction Reaction Reaction
2 N2 Reaction Reaction Reaction
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 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 | A500 Gr.B RND | 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 |A500 Gr.B RECT| 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 | 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
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
Member Primary Data
Label | Node J Node Section/Shape Type Design List Material Design Rule
1] M1 l N1 l N2 l C8X18.75 |  Beam Channel | A992 | Typical
Node Reactions
LC Node Label X K] Y [K] Z[K] MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 N3 0 0.454 0 LOCKED 0 0
2 1 N2 0 -0.227 0 0 0 0
3 1 Totals: 0 0.227 0
4 1 COG (ft): X: 0.5 Y:0 Z:0
) 13 N3 0 6.499 0 LOCKED 0 0
6 13 N2 0 -3.249 0 0 0 0
7 13 Totals: 0 3.249 0
8 13 COG (ft): X: 0.5 Y: 0 Z:0
9 14 N3 0 6.402 0 LOCKED 0 0
10 14 N2 0 -3.201 0 0 0 0
11 14 Totals: 0 3.201 0
12 14 COG (ft): X: 0.5 Y:0 Z:0
Node Displacements
LC Node Label X[in] Y [in] Z [in] X Rotation [rad] Y Rotation [rad] Z Rotation [rad]
1 1 N1 0 -0.009 0 0 0 2.468e-4
2 1 N2 0 0 0 0 0 -4.184e-5
3 1 N3 0 0 0 0 0 1.025e-4
4 1 N4 0 -0.007 0 0 0 2.468e-4

RISA-3D Version 20 [ Art Pole Beam.r3d ]
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IIIRI " Designer : Cameron.Hansen 4:31:21 PM
Job Number : Checked By :
\ NEM 5 K CONM NY

Model Name :

Node Displacements (Continued)

LC Node Label X[in] Y [in] Z [in] X Rotation [rad] Y Rotation [rad] Z Rotation [rad]
5) 13 N1 0 -0.127 0 0 0 3.535e-3
6 13 N2 0 0 0 -5.994e-4
7 13 N3 0 0 0 0 0 1.468e-3
8 13 N4 0 -0.106 0 0 0 3.535e-3
9 14 N1 0 -0.125 0 0 0 3.483e-3
10 14 N2 0 0 0 0 0 -5.904e-4
11 14 N3 0 0 0 0 0 1.446e-3
12| 14 N4 0 -0.104 0 0 0 3.483e-3

Node Loads and Enforced Displacements (BLC 1 : Dead)

Node Label L,D,M Direction Magnitude [(k, k-ft), (in, rad), (k*s?/ft, K*s®*ft)]
[1] N4 l L l Y l -0.162

Node Loads and Enforced Displacements (BLC 3 : Seismic)

Node Label L,D,M Direction Magnitude [(k, k-ft), (in, rad), (k*s*/ft, k*s**ft)] Inactive
1 N4 L Y -0.034
2 N4 L Y -3.021
3 N4 L Y 3.021 Inactive
4 N4 L Y 0.034 Inactive
5 N4 L MZ 1.921 Inactive
6 N4 L MZ -1.921 Inactive

Maximum Member Section Forces
LC Member Label Axial[k]Loc][ftly Shear[k]Loc[ft]z Shear[k]Loc][ft] Torque[k-ft]Loc[ft]ly-y Moment[k-ft]Loc[ft]z-z Moment[k-ft]Loc]ft

1] 13 M1 max| 0 6.5 | 3.249 | 6.5 0 6.5 0 6.5 0 6.5 9.681 3.521
2 min 0 0 -3.249 10.542 0 0 0 0 0 0 0 0
3| 14 M1 max| 0 6.5 | 3.201 6.5 0 6.5 0 6.5 0 6.5 9.536 3.521
4 min 0 0 -3.201 10.542 0 0 0 0 0 0 0 0
Beam Deflections

LC Member Label Span Location [ft] y' [in] (n) L'/y' Ratio
1 1 M1 1 -0.068 0 NC
2 2 -0.068 0 NC
3 13 M1 1 0 -0.127 661
4 2 4.74 0.01 3772
5 14 M1 1 0 -0.125 672
6 2 4.74 0.009 3829

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

LC Member Shape UC Max Loc[ft] Shear UC Loc]ft] Dir Pnc/om [K]Pnt/om [K] Mnyy/om [k-ft] Mnzz/om [k-ftfj Cb Eqgn
1 13 M1 |C8X18.75] 0.279 | 3.521 | 0.046 6.5 y 48.67 164.97 4.002 34.681 1.395|H1-1b
2| 14 M1 |C8X18.75] 0.275 | 3.521 0.046 6.5 y 48.67 164.97 4.002 34.681 1.395|H1-1b

RISA-3D Version 20 [ Art Pole Beam.r3d ] Page 5
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