
 

16325 Boones Ferry Road, Suite 202 ■ Lake Oswego, Oregon  97035 

Phone 503.636.8388  ■  Cell 503.616.0703  ■  Email leif@equilibriumllc.com 

 
 
 
May 19, 2023 
 
 
Stormy Shanks 
KCL Engineering 
312 NW 10th Ave., Suite 100 
Portland, OR  97209 
 
 

RE: BSD Southridge HS HVAC Upgrades 
 EELLC Project No. 22190 
 
Dear Stormy: 

 
Attached please find calculation sheets C1 through C11, dated May 19, 2023, which verify the structural 
adequacy of the existing roof structure supporting RTUs 1 through 13 to be replaced at Southridge High 
School at 9625 SW 125th Ave in Beaverton, Oregon, as shown on M0.0 through M5.3 dated May 19, 2023.  
Design is based on the provisions of the 2022 Oregon Structural Specialty Code.  Note anchorage of 
replacement RTU units, as well as evaluation of other mechanical unit replacements is outside of our scope.  
Note that potential catwalks matching the length and width of RTUs 1-9, and 11-13 shall be limited to a 
maximum distributed self-weight allowance of 10 pounds per square foot and shall be designed and 
anchored to structure by others.  RTU 10 shall not have a catwalk adjacent. 
 
Please call if you have any questions. 
 
Sincerely,  
 
 
 
 
Leif Erickson, S.E. 
Managing Principal 
 
Enclosures  
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU-5 - (E)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

General Beam Properties
Elastic Modulus ksi29,000.0

100.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 10.041.0 ft

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Uniform Load :  D = 0.0210,  L = 0.020,  S = 0.0250 ksf,  Tributary Width = 7.333 ft

Uniform Load :  D = 0.05030 ksf, Extent = 24.670 -->> 32.670 ft,  Tributary Width = 7.333 ft, (RTU)

.DESIGN SUMMARY
Maximum Bending =

Load Combination +D+0.750L+0.750S
Span # where maximum occurs Span # 1
Location of maximum on span 22.755 ft

10.294 k

Span # where maximum occurs
Location of maximum on span

Span # 1
Load Combination +D+0.750L+0.750S

Maximum Shear =

41.000 ft

103.533 k-ft

Maximum Deflection
Max Downward Transient Deflection 4.051 in 121
Max Upward Transient Deflection 0.051 in 9563
Max Downward Total Deflection 10.865 in 45
Max Upward Total Deflection 0.049 in 10079

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios

M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope

Dsgn. L =   41.00 ft 1 103.53 103.53 10.29
D Only

Dsgn. L =   41.00 ft 1 52.97 52.97 5.22
+D+L

Dsgn. L =   41.00 ft 1 82.67 82.67 8.23
+D+S

Dsgn. L =   41.00 ft 1 90.24 90.24 8.98
+D+0.750L

Dsgn. L =   41.00 ft 1 75.15 75.15 7.48
+D+0.750L+0.750S

Dsgn. L =   41.00 ft 1 103.53 103.53 10.29
+0.60D

Dsgn. L =   41.00 ft 1 31.78 31.78 3.13
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S 1 10.8645 20.910 0.0000 0.000
.

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

Overall MAXimum 9.118 10.294
Overall MINimum
D Only 4.044 5.220
+D+L 7.051 8.227
+D+S 7.802 8.978
+D+0.750L 6.299 7.475
+D+0.750L+0.750S 9.118 10.294
+0.60D 2.427 3.132
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU-5 - (E)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

L Only 3.007 3.007
S Only 3.758 3.758
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU-5 - (N)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

General Beam Properties
Elastic Modulus ksi29,000.0

100.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 10.041.0 ft

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Uniform Load :  D = 0.0210,  L = 0.020,  S = 0.0250 ksf,  Tributary Width = 7.333 ft

Uniform Load :  D = 0.04960 ksf, Extent = 24.670 -->> 32.670 ft,  Tributary Width = 7.333 ft, (RTU)

Uniform Load :  D = 0.010 ksf, Extent = 32.670 -->> 41.0 ft,  Tributary Width = 7.333 ft, (Catwalk)

.DESIGN SUMMARY
Maximum Bending =

Load Combination +D+0.750L+0.750S
Span # where maximum occurs Span # 1
Location of maximum on span 22.755 ft

10.814 k

Span # where maximum occurs
Location of maximum on span

Span # 1
Load Combination +D+0.750L+0.750S

Maximum Shear =

41.000 ft

104.664 k-ft

Maximum Deflection
Max Downward Transient Deflection 4.051 in 121
Max Upward Transient Deflection 0.051 in 9563
Max Downward Total Deflection 10.993 in 44
Max Upward Total Deflection 0.050 in 9873

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios

M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope

Dsgn. L =   41.00 ft 1 104.66 104.66 10.81
D Only

Dsgn. L =   41.00 ft 1 54.22 54.22 5.74
+D+L

Dsgn. L =   41.00 ft 1 83.85 83.85 8.75
+D+S

Dsgn. L =   41.00 ft 1 91.39 91.39 9.50
+D+0.750L

Dsgn. L =   41.00 ft 1 76.34 76.34 8.00
+D+0.750L+0.750S

Dsgn. L =   41.00 ft 1 104.66 104.66 10.81
+0.60D

Dsgn. L =   41.00 ft 1 32.53 32.53 3.44
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S 1 10.9934 20.910 0.0000 0.000
.

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

Overall MAXimum 9.167 10.814
Overall MINimum
D Only 4.094 5.740
+D+L 7.100 8.747
+D+S 7.852 9.498
+D+0.750L 6.349 7.995
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU-5 - (N)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

+D+0.750L+0.750S 9.167 10.814
+0.60D 2.456 3.444
L Only 3.007 3.007
S Only 3.758 3.758
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU 7 - (E)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

General Beam Properties
Elastic Modulus ksi29,000.0

100.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 10.050.0 ft

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Uniform Load :  D = 0.0210,  L = 0.020,  S = 0.0250 ksf,  Tributary Width = 7.333 ft

Uniform Load :  D = 0.05160 ksf, Extent = 8.333 -->> 16.50 ft,  Tributary Width = 7.333 ft, (RTU)

.DESIGN SUMMARY
Maximum Bending =

Load Combination +D+0.750L+0.750S
Span # where maximum occurs Span # 1
Location of maximum on span 23.000 ft

12.360 k

Span # where maximum occurs
Location of maximum on span

Span # 1
Load Combination +D+0.750L+0.750S

Maximum Shear =

0.000 ft

145.380 k-ft

Maximum Deflection
Max Downward Transient Deflection 8.961 in 66
Max Upward Transient Deflection 0.114 in 5272
Max Downward Total Deflection 22.910 in 26
Max Upward Total Deflection 0.104 in 5763

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios

M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope

Dsgn. L =   50.00 ft 1 145.38 145.38 12.36
D Only

Dsgn. L =   50.00 ft 1 69.22 69.22 6.17
+D+L

Dsgn. L =   50.00 ft 1 114.12 114.12 9.84
+D+S

Dsgn. L =   50.00 ft 1 125.47 125.47 10.76
+D+0.750L

Dsgn. L =   50.00 ft 1 102.80 102.80 8.92
+D+0.750L+0.750S

Dsgn. L =   50.00 ft 1 145.38 145.38 12.36
+0.60D

Dsgn. L =   50.00 ft 1 41.53 41.53 3.70
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S 1 22.9095 24.750 0.0000 0.000
.

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

Overall MAXimum 12.360 10.804
Overall MINimum
D Only 6.173 4.617
+D+L 9.839 8.284
+D+S 10.756 9.200
+D+0.750L 8.923 7.367
+D+0.750L+0.750S 12.360 10.804
+0.60D 3.704 2.770
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU 7 - (E)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

L Only 3.667 3.667
S Only 4.583 4.583
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU 7 - (N)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

General Beam Properties
Elastic Modulus ksi29,000.0

100.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 10.050.0 ft

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Uniform Load :  D = 0.0210,  L = 0.020,  S = 0.0250 ksf,  Tributary Width = 7.333 ft

Uniform Load :  D = 0.04870 ksf, Extent = 8.333 -->> 16.50 ft,  Tributary Width = 7.333 ft, (RTU)

Uniform Load :  D = 0.010 ksf, Extent = 16.50 -->> 24.833 ft,  Tributary Width = 7.333 ft, (Catwalk)

.DESIGN SUMMARY
Maximum Bending =

Load Combination +D+0.750L+0.750S
Span # where maximum occurs Span # 1
Location of maximum on span 23.000 ft

12.588 k

Span # where maximum occurs
Location of maximum on span

Span # 1
Load Combination +D+0.750L+0.750S

Maximum Shear =

0.000 ft

150.912 k-ft

Maximum Deflection
Max Downward Transient Deflection 8.961 in 66
Max Upward Transient Deflection 0.114 in 5272
Max Downward Total Deflection 23.630 in 25
Max Upward Total Deflection 0.111 in 5428

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios

M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope

Dsgn. L =   50.00 ft 1 150.91 150.91 12.59
D Only

Dsgn. L =   50.00 ft 1 74.69 74.69 6.40
+D+L

Dsgn. L =   50.00 ft 1 119.68 119.68 10.07
+D+S

Dsgn. L =   50.00 ft 1 131.02 131.02 10.98
+D+0.750L

Dsgn. L =   50.00 ft 1 108.37 108.37 9.15
+D+0.750L+0.750S

Dsgn. L =   50.00 ft 1 150.91 150.91 12.59
+0.60D

Dsgn. L =   50.00 ft 1 44.82 44.82 3.84
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S 1 23.6304 24.750 0.0000 0.000
.

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

Overall MAXimum 12.588 11.014
Overall MINimum
D Only 6.401 4.827
+D+L 10.067 8.493
+D+S 10.984 9.410
+D+0.750L 9.150 7.577
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General Beam Analysis
LIC# : KW-06017318, Build:20.23.04.05 EQUILIBRIUM ENGINEERS LLC (c) ENERCALC INC 1983-2023

DESCRIPTION: RTU 7 - (N)

Project File: Southridge Calcs.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

+D+0.750L+0.750S 12.588 11.014
+0.60D 3.840 2.896
L Only 3.667 3.667
S Only 4.583 4.583
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