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SUMMARY REPORT

Introduction:

This report provides an engineering evaluation of the building roof-support capacity of the
Raintree Village Shopping Center, above the new Papa John’s store, located at 865 Lemans
Lane in Lee’s Summit, Missouri.  The purpose of this evaluation was to determine the
requirements for the installation of a new 5-ton capacity RTU (Rooftop Unit) on the roof above
the tenant space.  The services provided regarding this matter consisted of the following:

 Site examination of the roof support structure at the location for the new RTU

 Review of Structural Framing Plans for the building

 Analysis of the loading impact of a new 5-ton RTU (weight less than 1100 lbs) on the
existing roof-framing components.

Condition Assessment:

On April 24, 2018, Carl E. Martin, P.E., of Engineering Perspective, traveled to the Raintree
Village Shopping Center at 865 Lemans Lane in Lee’s Summit, Missouri to examine the roof
framing conditions that existed.  During the examination photographs were taken to document
the conditions found, and these photographs have been included in Appendix A of this report.

Observations made and information collected during the examination of the roof framing
conditions at the Raintree Village Shopping Center and the Papa John’s store location within
the shopping center are summarized as follows:

1. The Raintree Village Shopping Center was found to consist of a masonry and steel
structure.  A site aerial view of the shopping center has been included in Appendix A of
this report indicating the area of review for the Papa John’s store and the associated RTU
(rooftop unit) addition on the roof.  The front elevation of the building was considered to
face north for purposes of this evaluation.  The Papa John’s store was located at the first
space east of the central main area of the building (Photograph 1).

2. The interior area of the Papa John’s tenant space was accessed from the front door.  An
existing RTU was located at the rear of the store and found to have a 4x4x1/4 angle
frame spanning between the bar joists that were located at 5-foot centers and supporting
the RTU, along with additional internal 4x4x1/4 angle framing forming a box-frame
support configuration (Photographs 2, 3 & 5) and located approximately 10'-2" from the
rear wall.  A main steel support beam was found located at the center of the beam
oriented in the east-west direction providing support to the north/south-oriented bar joists
that supported a conventional metal deck.

3. On the north side of the main steel east/west-oriented support beam, no other framing or
substantial additional building loads on the roof joists were found to exist (Photographs
4 & 8).  The bar joist span on the north side of the support beam was measured to be 34
feet.
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4. The tenant space information for the Papa John’s store (Photograph 7) was found to
consist of the following:

 2,885 S.F., Fully Sprinkled
 Occupancy Group: Mercantile M
 Type of Construction: V-B

5. The location of the new RTU, of similar size and capacity as the existing southside unit,
was identified to be within 10 feet of the existing main east/west-running steel support
beam (Photograph 9).  The tenant space was measured to be approximately 18'7"x 65'.

Review of the original construction drawings for the Raintree Village Shopping Center was
completed and indicated the following:

6. The Raintree Village Shopping Center was constructed in 2005, based on the 2003 IBC.
The roof structure design was based on a 20-psf live load, and included provisions for
snow exposure and drifting.  The main east/west support beam in the Papa John’s store
was found to consist of a W24x62, spanning from interior 6x6x1/4" HSS columns a
distance of 36'-6"+/-.  The bar joists on the south side of the main support beam consisted
of 20KSP1 at 5-foot centers, and 20SKP2 bar joists were to have been installed, based
on the drawings, at mechanical units.  At the north side of the interior steel support beam,
the bar joists were designated as 20KSP3 and located at 5-foot centers.  The roof deck
consisted of 1-1/2"-type B wide rib, 22-gage painted deck with 3/8"-diameter puddle welds
to the joists, on a 36/7 weld pattern, span condition requirement.

7. The bar joist designation 20KSP1 and 20KSP2 were designed as 20K6 joists.  The bar
joist designation 20KSP3 and 20KSP4 were also designed as 20K6 joists (minimum).
The design dead load was 100 plf, and the design live load was also 100 plf.  The bar joist
span on the north side of the steel support beam was indicated to be 34 feet.

Evaluation:

Examination of the location where the new RTU installation was planned indicated that the RTU
would be located no more than 10 feet north of the main support beam.  The existing design
data for the bar joist indicated that the joists were designed for a 20 psf live load and dead load.
A dead load of 10 psf is generally considered adequate; therefore, some additional safety factor
regarding load capacity of the bar joists exists with regard to the actual bar joist selection which
was designed to be 20K6.  The minimum joist selection of 20K6 provides for a design live-load
capacity of 137 plf, and a total load capacity of 246 plf based on specification data from the
Steel Joist Institute.  The existing bar-joist capacity was analyzed with regard to bending stress
capacity and then the impact of the added point loads for the new RTU was added, which
indicated that, based on the original design load criteria and an RTU weight of less than 1100
lbs, the bending stress and load capacity of the existing bar joists would not be exceeded.
These calculations have been summarized in Appendix B of this report.

Generally for compliance with the City of Lee’s Summit, drawings of the RTU support framing
that are coordinated with the capacity analysis are necessary, including a special inspection
report after installation.  Therefore, attached in Appendix C of this report are drawings depicting
the general installation requirements of the new proposed RTU and associated support framing.
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Conclusions:

Based on the results of the site examination, review of applicable documents associated with
the Raintree Village Shopping Center tenant space identified as 865 Lemans Lane in Lee’s
Summit, Missouri and the applicable analysis of the information, it is the opinion of
ENGINEERING PERSPECTIVE that:

1. The existing roof bar joists at the location identified on the drawings and depicted on the
associated documents have the capacity to support one (1) additional RTU unit based on
the data included in this analysis.

2. The new RTU should be supported in a manner similar to the existing RTU units that exist
at the facility and as indicated on the drawings provided in Appendix C of this report.



APPENDIX A

Site Photographs (04/24/2018)
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Site Aerial View – 06/10/2017

Building Aerial View – 06/10/2017
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APPENDIX B

Analysis of Existing Bar Joist Loading Capacity



APPENDIX B
STRUCTURAL CALCULATIONS FOR RTU UNIT ADDITION TO ROOF BAR JOISTS
at 865 S.W. Lemans Lane, Lees Summit, Missouri
Bar Joist Spacing  = 5 feet on Center

Building Design Loads LL = 20 psf
DL = 20 psf

New Total New Total Design Excess
RTU Location in Span Joist Design Capacity Bar Joist Joist Allowable Capacity Building Loads Design RTU Load Design Moment on Joist Moment is Less Moment Capcity

RTU # a (ft) b (ft) Weight (lbs) Load/Joist (lbs) Bar Joist TL (plf) LL (plf) Span (ft) Moment Capacity( lb-ft) Moment (lb-ft) Moment (lb-ft) Bldg + RTU (lb-ft) Than Allowable (lb-ft) (%)
1 4 25 1100 550 20K6 246 137 35 37,669 30,625 5,500 36,125 YES-OKAY 1544 4.1%



Appendix C

Framing Plans for New RTU Support






