
 

  

Monday, September 22, 2025 

Estrella Segura 
Dev893 
893 SW Lemans Ln 
Lee’s Summit, MO 64082 
 
RE: RTU – Structural Assessment 

893 SW Lemans LN 
Lee’s Summit, MO 64082 

 

Apex Engineers Inc. has been asked to review the RTU replacement for the building located at the above stated 
address.  
 

• (2) new RTUs will be installed on the existing roof, weighing approximately 200 lbs each replacing existing 
RTUs. 

• After review of the existing bar joist capacities, and the total load on the bar joists including the new RTU, 
the following are adequate for supporting the applied loads at the proposed location: 

o 20K9 bar joists at 5’-0” on center running North-South, spanning approximately 35’-0”.  

• Waterproofing, curb, and flashing shall be the responsibility of the contractor. 
 
 

 
 

 
Dimensions, weight, and layout for the proposed mechanical unit as shown on the attached plans have been 
provided by Dev893. Apex Engineers, Inc. shall be consulted on any location, weight and/or dimension alterations 
prior to installation of the unit. 
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LIMITATIONS 

The scope of our services includes only those items specifically addressed herein. All other items are outside the 
scope of this report; including any environmental assessment (such as, but not limited to mold, mildew, or presence 
of any other toxic substance or environmental risks).   
In addition, the scope our services does not include any evaluation of the building or site for job-site safety and/or 
hazardous conditions. All construction shall be performed in compliance with IBC and OSHA standards at all times. 
Our firm has not been retained to examine the site or building for any of these conditions. In addition, the contractor 
shall retain sole responsibility for the quality of work, for adhering to plans, specifications, appropriate codes, and, for 
repairing defects, deficiencies or omission, regardless of when they are found. By the use of this report it is 
understood the above conditions are agreed to. Please call if Apex Engineers, Inc. can be of further assistance. 
 
 
 
 
Best Regards,  
Apex Engineers, Inc. 
   
 
 
 
 
Logan K. Chamberlin, P.E. 

Associate Principal 
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PROVIDE ANGLES AS SHOWN WHERE UNIT CURB DOES NOT SIT DIRECTLY 
OVER JOIST, CONTRACTOR SHALL COORDINATE LOCATIONS WITH MEP.

1625 LOCUST ST
KANSAS CITY, MISSOURI

816.421.3222
www.apex-engineers.com
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Steel RTU Bar Joist 0.1

Calculation page 1 of 1

Project: 893 SW Lemans Lane

Client: Dev893

Engineer: LKC

Date: 9/22/2025

Description: Roof Joist Assessment

RTU

200 lb

20K9

5.00 ft

35.00 ft

20 psf (from Structural Drawings)

15 psf (from Structural Drawings)

175.0 plf w existing  = (LL+DL) ×  t

SJI Joist Catalog

329 plf (from Bar Joist span chart)

5.76 k V allowed  = w allowed  × L × (0.5/1000)

28 k-ft (from ENERCALC)

3.20 k (from ENERCALC)

182.204 plf w equivalent  = (8 × M max ) / L
2

0.55 : 1 OK

0.56 : 1 OK

RTU Label

RTU Weight

Existing Bar Joist Label

Bar Joist Spacing - t

Allowed Shear - V allowed

BAR JOIST LOADING W/O RTU

BAR JOIST SPECIFICATIONS

RTU SPECIFICATIONS

BAR JOIST ALLOWABLE LOADS

Bar Joist Length - L

Roof Live Load - LL

Roof Dead Load - DL

TL Distributed Load - w existing

TL Distributed Load - w allowed

CALCULATION CHECK

Bar Joist Moment Check

Bar Joist Shear Check

BAR JOIST NEW LOADS

Max Moment - M max

Max Shear - V max

EQUIVALENT DISTRIBUTED LOAD

w equivalent

www.Apex-Engineers.com



General Beam Analysis
LIC# : KW-06014638, Build:20.25.09.04 APEX ENGINEERS INC (c) ENERCALC, LLC 1982-2025

DESCRIPTION: Existing RTU

Apex Engineers, Inc.
1625 Locust
Kansas City
www.apex-engineers.com

Project File: 25-1969_RTU Assessment.ec6

Project Title: RTU Assessment
Engineer: JMB
Project ID: Lee's Summit, MO
Project Descr: Structural

Load Combinations Used : IBC 2018

Code References
Governing Code : IBC 2018, CBC 2019

General Beam Properties
Elastic Modulus ksi29,000.0

100.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 10.035.0 ft

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Uniform Load :  D = 0.0150,  Lr = 0.020,  S = 0.020 ksf,  Tributary Width = 5.0 ft, (Roof Load)

.DESIGN SUMMARY
Maximum Bending =

Load Combination +D+Lr
Span # where maximum occurs Span # 1
Location of maximum on span 17.500 ft

3.063 k

Span # where maximum occurs
Location of maximum on span

Span # 1
Load Combination +D+Lr

Maximum Shear =

0.000 ft

26.797 k-ft

Maximum Deflection
Max Downward Transient Deflection 1.174 in 357
Max Upward Transient Deflection 0.000 in 0
Max Downward Total Deflection 2.054 in 204
Max Upward Total Deflection 0.000 in 0

Span #1 +D+Lr
N/A

Span #1 Lr Only
N/A

Deflection Ratio Span Load Combo

.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 =   35.00 ft 1 26.80 26.80 3.06
D Only

Dsgn. L =   35.00 ft 1 11.48 11.48 1.31
+D+Lr

Dsgn. L =   35.00 ft 1 26.80 26.80 3.06
+D+S

Dsgn. L =   35.00 ft 1 26.80 26.80 3.06
+D+0.750Lr

Dsgn. L =   35.00 ft 1 22.97 22.97 2.63
+D+0.750S

Dsgn. L =   35.00 ft 1 22.97 22.97 2.63
+0.60D

Dsgn. L =   35.00 ft 1 6.89 6.89 0.79
.

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

+D+S 1 2.0538 17.675 0.0000 0.000
.

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

Overall MAXimum 3.063 3.063
Overall MINimum
D Only 1.313 1.313
+D+Lr 3.063 3.063
+D+S 3.063 3.063
+D+0.750Lr 2.625 2.625
+D+0.750S 2.625 2.625



General Beam Analysis
LIC# : KW-06014638, Build:20.25.09.04 APEX ENGINEERS INC (c) ENERCALC, LLC 1982-2025

DESCRIPTION: Existing RTU

Apex Engineers, Inc.
1625 Locust
Kansas City
www.apex-engineers.com

Project File: 25-1969_RTU Assessment.ec6

Project Title: RTU Assessment
Engineer: JMB
Project ID: Lee's Summit, MO
Project Descr: Structural

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

+0.60D 0.788 0.788
Lr Only 1.750 1.750
S Only 1.750 1.750



General Beam Analysis
LIC# : KW-06014638, Build:20.25.09.04 APEX ENGINEERS INC (c) ENERCALC, LLC 1982-2025

DESCRIPTION: Existing RTU (With RTU Load)

Apex Engineers, Inc.
1625 Locust
Kansas City
www.apex-engineers.com

Project File: 25-1969_RTU Assessment.ec6

Project Title: RTU Assessment
Engineer: JMB
Project ID: Lee's Summit, MO
Project Descr: Structural

Load Combinations Used : IBC 2018

Code References
Governing Code : IBC 2018, CBC 2019

General Beam Properties
Elastic Modulus ksi29,000.0

100.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 10.035.0 ft

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Uniform Load :  D = 0.0150,  Lr = 0.020,  S = 0.020 ksf,  Tributary Width = 5.0 ft, (Roof Load)

Point Load :  D = 0.20 k @ 11.0 ft, (RTU)

.DESIGN SUMMARY
Maximum Bending =

Load Combination +D+Lr
Span # where maximum occurs Span # 1
Location of maximum on span 17.150 ft

3.20 k

Span # where maximum occurs
Location of maximum on span

Span # 1
Load Combination +D+Lr

Maximum Shear =

0.000 ft

27.908 k-ft

Maximum Deflection
Max Downward Transient Deflection 1.174 in 357
Max Upward Transient Deflection 0.000 in 0
Max Downward Total Deflection 2.142 in 196
Max Upward Total Deflection 0.000 in 0

Span #1 +D+Lr
N/A

Span #1 Lr Only
N/A

Deflection Ratio Span Load Combo

.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 =   35.00 ft 1 27.91 27.91 3.20
D Only

Dsgn. L =   35.00 ft 1 12.61 12.61 1.45
+D+Lr

Dsgn. L =   35.00 ft 1 27.91 27.91 3.20
+D+S

Dsgn. L =   35.00 ft 1 27.91 27.91 3.20
+D+0.750Lr

Dsgn. L =   35.00 ft 1 24.08 24.08 2.76
+D+0.750S

Dsgn. L =   35.00 ft 1 24.08 24.08 2.76
+0.60D

Dsgn. L =   35.00 ft 1 7.57 7.57 0.87
.

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

+D+S 1 2.1418 17.500 0.0000 0.000
.

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

Overall MAXimum 3.200 3.125
Overall MINimum
D Only 1.450 1.375
+D+Lr 3.200 3.125



General Beam Analysis
LIC# : KW-06014638, Build:20.25.09.04 APEX ENGINEERS INC (c) ENERCALC, LLC 1982-2025

DESCRIPTION: Existing RTU (With RTU Load)

Apex Engineers, Inc.
1625 Locust
Kansas City
www.apex-engineers.com

Project File: 25-1969_RTU Assessment.ec6

Project Title: RTU Assessment
Engineer: JMB
Project ID: Lee's Summit, MO
Project Descr: Structural

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

+D+S 3.200 3.125
+D+0.750Lr 2.762 2.688
+D+0.750S 2.762 2.688
+0.60D 0.870 0.825
Lr Only 1.750 1.750
S Only 1.750 1.750



STANDARD LOAD TABLE/OPEN WEB STEEL JOISTS, K-SERIES
Based on a Maximum Allowable Tensile Stress of 30 ksi
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LT-115

20914_i thru L-11  10/17/03  5:59 PM  Page LT-115

TOTAL CAPACITY = 329 LB/FT
TOTAL LIVE CAPACITY = 179 LB/FT

TOTAL LOAD = 180 LB/FT
TOTAL LIVE LOAD = 100 LB/FT

CAPACITIES > LOADS, OK


