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Scope

References

To provide structural calculations for design of the filter platform at the location given on the
cover page. Elements under review include design of the catwalk, guardrail and attachments to
the existing steel manufacturing framed building. Any other elements not specifically referenced
in these calculations are outside the purview of these calculations and are designed by others.

1. 2022 Oregon Structural Specialty Code (OSSC)

2021 International Building Code (IBC)

3. ASCE/SEI 7-16, Minimum Design Loads for Buildings and Other Structures, American Society
of Civil Engineers (ASCE)

4, 2017 Manual of Steel Construction, 15th Edition, American Institute of Steel Construction
(AISC)

5. 2016 Seismic Design Manual, 3™ Edition and Seismic Provisions for Structural Steel Buildings,
American Institute of Steel Construction (AISC 341)

6. Drawings provided by Akaan Architecture + Design, LLC, dated 06/15/2023 (Dwgs)
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Design Criteria

Gravity Loading

Dead Load
Catwalk Dead Load;

Live Load

Catwalk Live Load;
Catwalk Live Load (point);

Handrail Point Load;

Structural Calculations

Grating
Total Load;

Qour = 10 psf;
qus = 40 psf; per OSSC Table 1607.1 A.1
P.. =300 Ib; per OSSC Table 1607.1

Puih = 200lbs; per OSSC Table 1607.1

gou + qus = 50 psf

1.5” thick Grainger Safe-T-Span (T2515) Grating Adequate by observation
Use Grainger SAFE-T-SPAN (T2515) (model #: 873200)

Catwalk Framing

Note: Catwalk framing is comprised of L2.5x2.5x3/16 angles all around. The longest angle away

from the wall controls.

Total Dead Load;
Live Load;

Span;

PoL = gous*3ft*5ft = 150 Ibs
P =300 Ibs

5 ft

See Appendix for Enercalc Output

Use L2.5x2.5x3/16

Platform to Ledger Connection

Assume Seismic Horizontal Force (Fpn) = 0.4

Total Seismic Force;
Shear per Bolt;

Tension/Compression Couple;

V= 0.4*PD|_ = 60lbs
V/3 =20 Ilbs
T = V*(3ft/2)/4ft = 22.5lbs

3/8” Diameter Bolts are adequate by observation

Ledger Connection to Studs
Total Shear;
Design for 300lb Shear Load
#12-14 HWH Shear Capacity;

V =60 lbs

Vallow = 646 |bS > V, OK

PSE
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Use (1) #12-14 HWH Screw at each Stud, (4) screws total

Hanging Rod
Total Dead Load; Po/4 =37.5 Ibs
Floor Live Load (point); P.. =300 Ib;
Total Load; Pou/4 + Py = 337.5 |bs

3/8” Diameter Rod Adequate by Observation

Strut between Roof Purlins

Total Load; Pou/4 + Py = 337.5 |bs
Span; 3’

P1000T Channel Capacity; 1130 lbs

Deflection; 0.13 inches

Per manufacturer notes, multiply capacity by 85% for the T-series & 50% for concentrated

midspan loads
Adjusted Capacity; 0.85*0.5*1130 lbs = 480 lbs > Total Load, OK

Use P1000T Channel

Channel to Girt Connection
Total Load; Pou/4 + Py = 337.5 |bs

%" bolt w/ P1326 Clip Adequate by Observation
See Appendix B for connection to (E) Girts

Use P1326 Clip between P1000T Channel & Girt w/ %” Bolts

Guardrail
Try HS51.625"”x1.625”x3/16” Framing
Handrail Point Load; Pun = 200lbs
Top Rail Length; 5’
Applied Moment; 1.6*2001lbs*5ft/4 = 400Ibs*ft = 4.8k*in
Moment Capacity; 0.9*50ksi*0.406in> = 18.27 kip*in, OK

Use HSS1.625"”x1.625”x3/16” Guardrail

6/29/2023
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Guardrail Post
Try HS51.625"”x1.625”x3/16” Framing

Handrail Point Load; Puh = 200lbs

Guardrail Post Height; 42 in

Applied Moment; 1.6*200lbs*42in = 13.44k*in
Moment Capacity; 0.9*50ksi*0.406in% = 18.27 kip*in, OK

Use HSS1.625”x1.625”x3/16” Guardrail

Guardrail Connection to Framing
Assume guardrail posts are welded to the L2.5x2.5x3/16 framing

Moment; M = 1.6*Pn*42in = 13400 Ibs_in
Shear; 1.6*Pun =320 lbs

Weld Size; a=0.125in

Length of Weld each side; lw = 2.5in

Weld Throat Size; tw = sqrt(2)/2*a =0.088 in

Area of Weld; Ay = lw*tw = 0.221 in?

Total Area of Welds; 2*A,, = 0.442 in?

Guardrail Post Width; bm=1.625in

Width of Weld Group; bw = bm + 2%ty =1.801 in

Section Modulus of Weld group; Sy = 1/3*by*Iw? = 3.752 in3
Weld stress due to bending; fo = M/Sy = 3.572 ksi

Weld stress due to tension; fi = Pun/Aw = 1.448 ksi
Total Weld Stress; f = (fo? + f2)¥? = 3.854 ksi

Allowable Weld Stress; 0.6*0.75*70ksi = 31.5 ksi, OK

Use min 1/8” Weld All-Around Guardrail Post to Framing

date

6/29/2023
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Appendix A

Project Title:
Engineer:
Project ID:
Project Descr:

| Steel Beam Project File: 2023_05_26 filter platform 1901-0313.ec6
[ICH : KW-06014167, Build:20.23.2.14 PETERSON STRUCTURAL ENGINEERS {C) ENERCALC INC 1983-2022
DESCRIPTION: platform 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 : 36.0 ksi
Beam Bracing : Completely Unbraced E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

Vertical Leg Up

0,30
D(Lé 01 56) >
] | i
A L2-1/2x2-1/2x3/16 -~
]- Span=501 .{
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Load(s) for Span Number 1
PointLoad : L=0.30k @ 2.50 ft

Uniform Load : D = 0.010 ksf, Tributary Width = 1.50 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.711:1 Maximum Shear Stress Ratio = 0.031:1
Section used for this span L2-1/2x2-1/2x3/16 Section used for this span L2-1/2x2-1/2x3/16

Ma : Applied 0.422 k-ft Va : Applied 0.1875 k
Mn / Omega : Allowable 0.593 k-ft Vn/Omega : Allowable 6.079 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 0.087 in Ratio = 686 >=360
Max Upward Transient Deflection 0.000 in Ratio= 0 <360 Span: 1:L Only
Max Downward Total Deflection 0.101 in Ratio = 594 >=180 Span:1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1010 2514 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 0.188 0.188
Max Upward from Load Combinations 0.188 0.188
Max Upward from Load Cases 0.150 0.150
D Only 0.038 0.038
+D+L 0.188 0.188
+D+0.750L 0.150 0.150
+0.60D 0.023 0.023
L Only 0.150 0.150
v
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Appendix B

r”ﬂuc' :ﬂ SECTION ig&zg:u.s MANUAL |
BUILDING SYSTEMS NDARY FRAMING J

NBS PURLIN SUPPORT METHODS

COULATERAL DEAD LOADS, UNLESS OTHERWISE NOTED, ARE ASSUMED 10 BE
UsafOfaRy DETRIBUTED. WMEN SUSPENDCD SPRINKLER SYSTOMS, LGWTING,

CONSULT NUCOR ENGMEERING IF THESE CONCONTRATED LOADS EXCEED 500

thmmmmmmmmmw

momwoatm ARE LOADED SIONFICANTLY MORE
PURLIN FLANGE

FURLIN STIFFENNG LP

GENERAL RESTRICTION:
UNDER NO CIRCUMSTANCES CAN THE PURUN STFTENING LIP

B POLD MOOIED
ASO DO NOT HANG ANYTHING FROM PURLIN STETENING L¥.

OPTIONS FOR_SUPPORT ATTACHMENTS

PURLM. PLANGE 3
CLANPS \...-:.totu.m:ctm
LISED. DeSTANCE Fdas 7
CENTERUNE h‘m
WEB 10 THE END OF THE
0O oF §
(= 3 5/8° o/~ 1/187)
o D fh G it o1 T g T
(WOT &Y NES) 7
NUST BEC Wi 1" FROM
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NBS PURLIN SUPPORT METHODS

800010

1) THIS DETAIL SHOULD NOT BE USED WHEN THE COLLATERAL LOAD IS 0" J

DTLR
NOTES:

DATE: 4-13-15
2

LAST REVISION DETAIL NAME IF APPLICABLE [ DETAIL BOX SIZE
BY: AES CHK: EGB B0O0010.DWG
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