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CMT Responses to Codes Administration Plan Review Comments 
 

On March 1 the Codes Administration and Fire Department completed reviews of the building 
permit application. The comments can be found in Appendix A1. Some of the comments will or 
are being addressed by the project contractor – B. Dean Construction. CMT’s responses to this 
comments provided are as follows: 
 

 
Licensed Contactors: 
 

1. Lee's Summit Code of Ordinance, Section7-130.4 - Business License.  (excerpt) 
No person, other than a licensed contractor or employees of a licensed contractor, shall engage 
in electrical, plumbing or mechanical business, construction, installation or maintenance unless 
duly licensed in accordance with this section. 

 
Action required:  MEP subcontractors are required to be listed on permit.  Provide company 
names of licensed Plumbing Contractor. 
 
Response: B. Dean construction has identified Mission Plumbing & Heating as MEP 
subcontractor. 
Address: 5729 Nieman Rd, Shawnee, KS 66203 
LS Business License Number: 20171047 

 
Building Plan Review 
 

1. This report represents both new buildings, hangars W & X.  All comments apply to both buildings. 
 

Action required:  Comment is for informational purposes. 
 
Response: No action required 

 
2. The building permit for this project can not be issued until the Codes Administration Department 

has received the approved Final Development Plan from the Planning and Development 
Department.  
 
Action required:  Comment is for informational purposes. 
 
Response: Responses to comments are in this document. 

 
3. A License Tax application completed by the contractor must be submitted to the City of Lee's 

Summit, Codes Administration Department, and any applicable License Tax paid prior to issuing 
a building permit.  
 
Action required:  Comment is for informational purposes. 

 
Response: B Dean has addressed, License Tax Bill from City of Lee’s Summit is attached as 
Appendix A2. 

 
4. 2012 IBC 1704.2  Special inspections.  Where application is made for construction as described 

in this section, the owner or the registered design professional in responsible charge acting as the 
owner’s agent shall employ one or more approved agencies to perform inspections during 
construction on the types of work listed under Section 1705.  These inspections are in addition to 
the inspections identified in Lee’s Summit Code of Ordinances Chapter 7.  (see code section for 
exceptions) 

 



Action required:  Provide statement of special inspections / letter of responsibility from company 
contracted to perform special inspections. 

Response: B. Dean Construction has provided a statement of special inspections from testing 
firm PSI. This is attached as Appendix A3. 

5. All plans submitted for review on or after January 1, 2014 shall be designed to the requirements
of the 2012 International Building Code, 2012 International Mechanical Code, 2012 International
Plumbing Code, 2012 International Fuel Gas Code, 2012 International Fire Code, 2011 National
Electric Code and the ANSI A117.1-2009 as amended and adopted by the City of Lee’s Summit.

Action required:  Update all code references to those currently adopted.  (2009 IBC is referenced
in multiple locations)

Response: Where not already uniform, code references have adapted to reflect those listed
above.

6. A code analysis shall be provided which includes but is not limited to occupancy type, occupant
load, construction type, actual area, height and floors, allowable area, height and floors, and the
codes to which the project is designed.

Action required:  Provide complete code analysis as noted.

Response: Code analysis is provided on the cover sheet of T-Hangar Building Plans designed by
Fulfab. B. Dean will provide updated building plans with codes updated to reflect 2012 IBC.

7. 2012 IBC 1803.1 General.  Geotechnical investigations shall be conducted in accordance with
Section 1803.2 and reported in accordance with Section 1803.6.  Where required by the building
official or where geotechnical investigations involve in-situ testing, laboratory testing or
engineering calculations, such investigations shall be conducted by a registered design
professional.

Action required:  Provide soils report to justify design assumption of soil bearing capacity greater
than 2,000psf.

Response: A geotechnical investigation was conducted by Kruger Technologies Inc. (KTI) and
the report is included to this report in Appendix A4. Soils along the foundation footprint to be
overexcavated and replace with engineered fill in the form of crushed aggregate with fines to
provide stable soil bearing capacity for foundation footings. In addition to this the upper 18 inches
of subgrade beneath slab-on-grade to be overexcavated and replaced with engineered fill in the
form of crushed aggregate with fines.

8. 2012 IBC 703.2 Fire-resistance ratings.  The fire-resistance rating of building elements,
components or assemblies shall be determined in accordance with the test procedures set forth
in ASTM E 119 or UL 263 or in accordance with Section 703.3. Where materials, systems or
devices that have not been tested as part of a fire-resistance-rated assembly are incorporated
into the building element, component or assembly, sufficient data shall be made available to the
building official to show that the required fire-resistance rating is not reduced.  Materials and
methods of construction used to protect joints and penetrations in fire resistance-rated building
elements, components or assemblies shall not reduce the required fire-resistance rating.

Action required:  Provide UL# and complete details for construction of fire rated assembly.

Response: Details of these components should be provided through B. Dean from hangar 
manufacturer: Fulfab



 
 

 
9. 2012 IBC 1609.1 Applications.  Buildings, structures and parts thereof shall be designed to 

withstand the minimum wind loads pre-scribed herein.  Decreases in wind loads shall not be 
made for the effect of shielding by other structures.  
 
Action required:  Update referenced wind loads to 115mph per IBC Figure 1609A. 
 
Response: B. Dean will be providing revised plans reflecting 115mph wind load. 
 

 
Fire Plan Review 
 

1. Emergency lighting 
 

ACTION REQUIRED: Provide emergency lighting for all hangers and storage spaces.[B] 1006.1 
Illumination required. The means of egress, including the exit discharge, shall be illuminated at all 
times the building space served by the means of egress is occupied. Exceptions: 

1. Occupancies in Group U. 
2. Aisle accessways in Group A. 
3. Dwelling units and sleeping units in Groups R-1, R-2 and R-3 
4. Sleeping units of Group I occupancies. 
[B] 1006.2 Illumination level. The means of egress illumination level shall not be less than 
1 footcandle (11 lux) at the walking surface. 

 
Response: T-hangar bay wiring plan revised to identify each light fixture closest to the pedestrian 
doorway (means of egress) as an emergency light fixture. Emergency light fixtures to be rated at 
12 lux and include emergency battery pack option. Emergency lights to specifically be Lithonia 
model: IBG 12000LM SEF AFL WD 120 OZ10 40K 80CRI BPK PS30250 CS93WL15 LAOZU 
DWH USPOM.  
 
Sheet 23 of 28 and Sheet 25 of 28 in the engineering plans has been revised to reflect this. This 
revised sheet and the material data sheet are attached as Appendix A5.  

 
2. 2012 IFC 505.1- Address numbers.  New and existing buildings shall have approved address 

numbers, building numbers or approved building identification placed in a position that is plainly 
legible and visible from the street or road fronting the property. These numbers shall contrast with 
their background. In Multi-tenant commercial building where tenants have multiple entrances 
located on different sides of the building , each door shall be addressed. Address numbers shall 
be Arabic numerals or alphabet letters. Numbers shall be a minimum of 4 inches (102 mm) high 
with a minimum stroke width of 0.5 inch (12.7 mm). 
 
ACTION REQUIRED:(verified at inspection) 
Provide addressing for each hagar building, hangar space and storage space. Address shall be 
readable from the roadway. 
 
Response: Addressing of the buildings is included in the specifications for this project meeting the 
requirements listed above. A sheet metal sign indicating the Letter prescribed to each Hangar 
(“W” and “X”) with a 5 ¼” tall font size will be affixed to the southern face of each hangar building 
in a location plainly visible to the taxilanes. For each individual hangar unit or storage unit it is a 
requirement that the individual hangar or storage number is affixed as a 5 ¼” tall designator on 
the pedestrian door.  

 
3. 2012 IFC 906.2- General requirements. Portable fire extinguishers shall be selected, installed and 

maintained in accordance with this section and NFPA 10. 
 
ACTION REQUIRED:(verified at inspection) 



Provide one 2A-10BC fire extinguisher for each hangar and storage space. Extinguishers to be 
mounted on a wall close to an exit. 

Response: Per the project specifications, one 2A-10BC fire extinguisher will be provided for each 
hangar space and storage bay. Brackets will be installed by contractor and fire extinguishers will 
be provided by the Owner prior to giving hangar access to tenants. The fire extinguisher locations 
can be seen in Sheet 21 of 28 of the engineering drawings which is attached for reference as 
Appendix A6.
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PLAN REVIEW CONDITIONS

March 01, 2018

CMT CRAWFORD, MILLY & TILLY
211 NW EXECUTIVE WAY STE H
LEE'S SUMMIT, MO  64063

Permit No: PRCOM20180430 
Project Title: LEES SUMMIT 2018 T-HANGAR PROJECT - HANGAR W 
Project Address: 2751 NE DOUGLAS ST, Unit:W, LEES SUMMIT, MO 64064
Parcel Number:
Location / Legal
Description:

SEC 19 TWP 48 RNG 31 BEG NE COR OF SEC TH W 960' TH S 1600' TH W 360' TH S 1043' TH E
1320' TH N 2640' TO POB & N 1/2 VAC LEINWEBER RD LY S & ADJ

Type of Work: NEW COMMERCIAL
Occupancy Group:
Description: NEW 14 BAY AIRPLANE HANGAR

Revisions Required

One or more departments have not approved the permit and the following is a list of requirements from the
City of Lee's Summit that have not been satisfactorily addressed in the plans and specifications.  Please
address the comments as requested and provide three (3) copies of any revised sheets and/or additional
information.  Please contact the appropriate department regarding clarification of comments.

Development Services Department   (816) 969-1200          Fire Department (816) 969-1300

Licensed Contractors Reviewed By: Joe Frogge Rejected

1. Lee's Summit Code of Ordinance, Section7-130.4 - Business License.  (excerpt)
No person, other than a licensed contractor or employees of a licensed contractor, shall engage in electrical, plumbing or
mechanical business, construction, installation or maintenance unless duly licensed in accordance with this section. 

Action required:  MEP subcontractors are required to be listed on permit.  Provide company names of licensed Plumbing
Contractor.

Building Plan Review Reviewed By: Joe Frogge Rejected

1. This report represents both new buildings, hangars W & X.  All comments apply to both buildings.

Action required:  Comment is for informational purposes.

2. The building permit for this project can not be issued until the Codes Administration Department has received the
approved Final Development Plan from the Planning and Development Department.

Action required:  Comment is for informational purposes.

http://cityofls.net/Development.aspx
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3. A License Tax application completed by the contractor must be submitted to the City of Lee's Summit, Codes
Administration Department, and any applicable License Tax paid prior to issuing a building permit.

Action required:  Comment is for informational purposes.

4. 2012 IBC 1704.2  Special inspections.  Where application is made for construction as described in this section, the owner
or the registered design professional in responsible charge acting as the owner’s agent shall employ one or more approved
agencies to perform inspections during construction on the types of work listed under Section 1705.  These inspections are
in addition to the inspections identified in Lee’s Summit Code of Ordinances Chapter 7.  (see code section for exceptions)

Action required:  Provide statement of special inspections / letter of responsibility from company contracted to perform
special inspections.

5. All plans submitted for review on or after January 1, 2014 shall be designed to the requirements of the 2012 International
Building Code, 2012 International Mechanical Code, 2012 International Plumbing Code, 2012 International Fuel Gas Code,
2012 International Fire Code, 2011 National Electric Code and the ANSI A117.1-2009 as amended and adopted by the City of
Lee’s Summit.

Action required:  Update all code references to those currently adopted.  (2009 IBC is referenced in multiple locations)

6. A code analysis shall be provided which includes but is not limited to occupancy type, occupant load, construction type,
actual area, height and floors, allowable area, height and floors, and the codes to which the project is designed.

Action required:  Provide complete code analysis as noted.

7. 2012 IBC 1803.1 General.  Geotechnical investigations shall be conducted in accordance with Section 1803.2 and reported
in accordance with Section 1803.6.  Where required by the building official or where geotechnical investigations involve
in-situ testing, laboratory testing or engineering calculations, such investigations shall be conducted by a registered design
professional.

Action required:  Provide soils report to justify design assumption of soil bearing capacity greater than 2,000psf.

8. 2012 IBC 703.2 Fire-resistance ratings.  The fire-resistance rating of building elements, components or assemblies shall be
determined in accordance with the test procedures set forth in ASTM E 119 or UL 263 or in accordance with Section 703.3.
Where materials, systems or devices that have not been tested as part of a fire-resistance-rated assembly are incorporated
into the building element, component or assembly, sufficient data shall be made available to the building official to show
that the required fire-resistance rating is not reduced.  Materials and methods of construction used to protect joints and
penetrations in fire resistance-rated building elements, components or assemblies shall not reduce the required
fire-resistance rating.

Action required:  Provide UL# and complete details for construction of fire rated assembly.

9. 2012 IBC 1609.1 Applications.  Buildings, structures and parts thereof shall be designed to withstand the minimum wind
loads pre-scribed herein.  Decreases in wind loads shall not be made for the effect of shielding by other structures.

Action required:  Update referenced wind loads to 115mph per IBC Figure 1609A.

Fire Plan Review Reviewed By: Joe Dir Rejected

http://cityofls.net/Development.aspx
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1. Emergency lighting
ACTION REQUIRED:
Provide emergency lighting for all hangers and storage spaces.
[B] 1006.1 Illumination required. The means of egress,
including the exit discharge, shall be illuminated at all times
the building space served by the means of egress is occupied.
Exceptions:
1. Occupancies in Group U.
2. Aisle accessways in Group A.
3. Dwelling units and sleeping units in Groups R-1, R-2
and R-3.
4. Sleeping units of Group I occupancies.
[B] 1006.2 Illumination level. The means of egress illumination
level shall not be less than 1 footcandle (11 lux) at the
walking surface.

2. 2012 IFC 505.1- Address numbers.  New and existing buildings shall have approved address numbers, building numbers or
approved building identification placed in a position that is plainly legible and visible from the street or road fronting the
property. These numbers shall contrast with their background. In Multi-tenant commercial building where tenants have
multiple entrances located on different sides of the building , each door shall be addressed. Address numbers shall be Arabic
numerals or alphabet letters. Numbers shall be a minimum of 4 inches (102 mm) high with a minimum stroke width of 0.5
inch (12.7 mm).
ACTION REQUIRED:(verified at inspection)
Provide addressing for each hagar building, hangar space and storage space. Address shall be readable from the roadway.

3. 2012 IFC 906.2- General requirements. Portable fire extinguishers shall be selected, installed and maintained in
accordance with this section and NFPA 10.
ACTION REQUIRED:(verified at inspection)
Provide one 2A-10BC fire extinguisher for each hangar and storage space. Extinguishers to be mounted on a wall close to an
exit.

The review conducted by the City of Lee's Summit Codes Administration Department shall not be construed as
a structural review of the project.

http://cityofls.net/Development.aspx
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REPORT OF GEOTECHNICAL EXPLORATION 
NORTHWEST T-HANGAR AND TAXILANE DEVELOPMENT 

LEE’S SUMMIT, MISSOURI 
 

 
AUTHORIZATION 

The following table presents the authorization documentation history for the work performed and 

presented in this report by Kruger Technologies, Inc. 

 
Project: Northwest T-Hangar Taxilane Development – Lee’s Summit, Missouri 
Document: Date: Requested/Provided:
Request for Proposal 6-31-17 Ty Sander – Crawford, Murphy & Tilly, Inc. (CMT)
KTI Proposal 17GT132 7-2-17 Dylan Kruger – Kruger Technologies, Inc.
Notice to Proceed 8-23-17 Tyler Horn – Crawford, Murphy & Tilly, Inc. (CMT)

 

 
PURPOSE AND SCOPE 

The purpose of this investigation was to explore the surface and subsurface conditions present 

within the site and provide recommendations regarding the following:  

 Seismic Considerations 

 Site Preparation Recommendations 

 Shallow Foundations  

 Slab on Grade Recommendations 

 Surface and Subsurface Drainage Recommendations 

 Excavation Considerations 

 Trench Backfill Recommendations 

 Manhole/Inlet Structure Backfill Recommendations 

 

 
SITE CONDITIONS 

The site at the time of the exploration was located at northwest quadrant of Lee’s Summit 

Municipal Airport in Lee’s Summit, Missouri. One proposed T-Hanger Building will be located to 

the west of the existing taxilane. This area is generally grass covered and slopes down to the 

west from the taxilane approximately 2-3 feet. The second proposed T-Hangar Building will be 

located to the east of the existing taxilane. This area is grass and tree covered and slopes down 

to the east from the taxilane approximately 2-3 feet.   
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PROJECT DESCRIPTION 

It is our understanding that the project consists of the construction of two new T- Hangar metal 

buildings on either side of existing taxilane at Lee’s Summit Municipal Airport, Lee’s Summit, 

Missouri.  

 
FIELD EXPLORATION PROCEDURES 

Eight (8) test borings were completed for the above referenced project on September 9, 2017.   

The borings were selected and field located by the client.    

 

The borings were drilled in the proposed building footprint areas using a track mounted drill rig. 

Advancement of the test holes was accomplished using 4-inch O.D. continuous flight augers, soil 

sampling was performed by hydraulically pushing thin wall steel (Shelby) tubes and by standard 

penetration test (SPT).  

 

Site soils were visually and manually classified in general accordance with ASTM D 2488 by the 

KTI field engineer as drilling progressed. The recovered soil samples were delivered to the 

laboratory for verification of the field classifications and laboratory testing.  The boring logs were 

created as the borings were advanced and supplemented with information from the lab test 

results; the boring logs are attached in Appendix I. 

 

LABORATORY TESTS 

Laboratory tests were performed on the recovered samples to determine the engineering 

characteristics and for additional verification of the field classifications in accordance with ASTM 

D 2487.  The results of these tests, including in-situ moisture content, dry density, plasticity 

(Atterberg Limits), and unconfined compressive strength of soil, are presented in Appendix II. 

 

 

GEOLOGY/SUBSURFACE CONDITIONS 

Topsoil encountered on the site was generally 1 foot thick.  Below the topsoil the site soils on the 

proposed building site were found to be predominately fill consisting of low to high plasticity clays 

mixed with organics and asphalt. Fill material 3 to 6.5 feet thick was encountered on all test 

borings.  The fill soils are underlain by lean to fat clay and highly weathered shale bedrock. The 

site soils would be generally described as impervious materials.  Low plasticity clay material would 

have a higher permeability but would still be in the impervious range with a likely value in the 
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order of 10-7 centimeters per second (cm/sec) while the higher plasticity clay material would have 

a likely value of 10-9 cm/sec. 

 

During advancement of the borings, free water was not encountered at any boring locations. It 

should be noted that water level determinations made in relatively impervious (clay) soils might 

not present a reliable indication of the actual water table.  However, water level determinations 

made in relatively pervious (sand/silt) soils are considered an accurate indication of the water 

table at the time that those measurements are made.  Fluctuations in the water table should be 

expected with changing seasons and annual differences. 

 
DESIGN CRITERIA AND RECOMMENDATIONS 

Laboratory test results of the recovered samples showed the following characteristics that were 

used as criteria for determining the recommendations for bearing values and design data: 

In-Situ Moisture ....................................................................... 22.7.to 29.7% 

Dry Density .............................................................................. 91.5 to 104.5 pcf 

Liquid Limit .............................................................................. 52 to 59 

Plasticity Index … .................................................................... 26 to 33 

Unconfined Compressive Strength-soil ................................... 3,844 to 7,269 psf 

         

Seismic Considerations  

Based on the International Building Code (IBC) Section 1615.1.1, the subsurface stratigraphy, 

and the use of shallow foundations bearing on native soils or engineered fill would experience a 

general Site Class Definition for structures bearing on soils as Site Class C. 

 
Site Preparation and Engineered Fill 

Areas to receive fill should be stripped of vegetation, topsoil, pavement, and any other deleterious 

materials.  Any isolated areas of soft or deleterious materials encountered at subgrade elevation 

should be removed and replaced with engineered fill.  The moisture content of the subgrade soils 

should be appropriate to achieve the required compaction. 

 

Proper drainage of the construction area should be provided to protect foundations, floor slabs, 

and pavement subgrades from the detrimental effects of weather conditions.  Excavations should 

be kept as dry as possible.  Any loose or soft materials which accumulate or develop on subgrade 

or bearing surfaces should be removed prior to the placement of concrete or pavement sections.  
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The natural soil is very clayey and easily disturbed by construction traffic.  Construction traffic, 

including foot traffic, should be minimized.  Concrete should be placed in footing excavations as 

soon as possible after excavations are complete.  

 

Trucks and other heavy construction vehicles should be restricted as much as possible from 

trafficking on the finished subgrade in the building to prevent unnecessary disturbances of 

subgrade soils.  Excessive rutting or pumping of the subgrade could occur from construction 

traffic, particularly during periods of wet weather.  If such disturbed areas develop, the subgrade 

may have to be excavated and replaced with properly compacted fill. 

 

Concrete for foundations should be placed as soon after completion of the excavations as 

possible to avoid disturbance of the bearing material by inflow of surface water, groundwater, or 

precipitation.  

 

Supplemental engineered fill should be placed in uniform horizontal lifts, with loose thicknesses 

not exceeding eight inches. The thickness must be appropriate for the method of compaction and 

the type of equipment used.  The geotechnical engineer should approve any off-site material 

proposed for use as fill.  Engineered fill should be compacted to a minimum of 95 percent of 

maximum density as determined by ASTM D698 (standard Proctor test) at moisture content 

between 0 and 4 percent above optimum moisture for high plasticity clay material and from -2 to 

+2 from optimum moisture content for low plasticity clays. The fill should be benched in any sloped 

areas greater than one vertical to five horizontal in an effort to maintain relatively horizontal lifts.  

The benching should be placed at not less than 12-inch rises over those areas where it is required 

as the work is brought up in layers. 

 

Building Pad – It is recommended that fill placed in the building pad area consist of cleaner soil 

materials with a maximum particle size of 3 inches.  The use of material larger than 3 inches may 

cause differential settlement below the building slab.  Acceptable fill material for below the top 18 

inches of the building pad may be GW, GC, GM, SW, SM, SC, ML, MH, CL and CH.  Material 

used in the top 18 inches of the building pad should be a low volume change (LVC) material.  

Acceptable LVC material is any soil type that has a Liquid Limit (LL) of less than 45 and a Plasticity 

Index (PI) of less than 25.  Crushed rock or sand materials are also considered to be LVC material.  

The existing fills and native soils encountered on site do not meet the requirements for LVC 

material.  
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Shallow Foundations  

Based on the information provided by the client, it would be anticipated that a foundation system 

utilizing shallow standard spread footings would bear in uncontrolled fill and soils which are very 

expansive (fat) clays.  

 

Since uncontrolled fill and fat clays were encountered, it is recommended that the entire shallow 

foundation system should be founded on materials with similar material and low swell potential 

characteristics. Placing a shallow foundation on different material and high swell potential clay 

could result in differential settlement.  To minimize potential differential settlement the following 

option is recommended: 

 

Over excavate the native material to a minimum depth of three feet below the bottom of footing 

elevation or deeper if necessary as specified below: 

 
Place and compact lean clay soils ( with liquid limit less than 45 and plasticity index less than 25) 

or crushed aggregate with fines (MoDOT Type-5) or similar material to the bottom of footing 

elevation. The lean clay soil back fill material can be assumed to exhibit net allowable bearing 

capacities of 2,500 pounds per square foot (psf) for continuous footings and 3,000 psf for 

rectangular footings. Crushed aggregate materials can be assumed to exhibit net allowable 

bearing capacities of 3,500 psf for continuous footings, and 4,000 psf for rectangular footings.  

Anticipated settlements for these bearing capacities are 0.5-0.75 inches of total settlement, with 

a likely differential settlement of 0.5 inches over a horizontal distance of 30 feet.  The minimum 
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frost depth for this region is 36 inches.  We recommend that the minimum column or isolated 

footing width be 30 inches and the minimum continuous footing width be 18 inches. 

 

The base of all foundation excavations should be free of water and loose soil/rock prior to placing 

concrete.  Concrete should be placed as soon as possible after excavation to reduce bearing soil 

disturbance.  If the bearing level soils become disturbed the affected soil should be removed prior 

to placing concrete. 

 

Slab on Grade. 

Recommendations for type and placement of fill material are presented in the Site Preparation 

and Engineered Fill section of this report.  The existing fills and native soils were found to be 

unacceptable for use in the upper 18 inches of the subgrade below the slab on grade as they are 

not classified as LVC material. Well graded crushed aggregate materials such as MoDOT Type 

5 or KDOT AB3 are acceptable for use as LVC material below the slab and the 6 inches of 

drainage layer.  

Please note that conditioning slab on grade and foundation bearing soils can be done at 
the same time. 

 

Movement between slabs on grade and walls may occur.  To minimize the effects of this 

movement, we recommend that slip joints be incorporated between all slabs and walls.  All slabs 

should contain crack control and construction joints, which are formed on 15 to 25 foot centers, 

each way, or as designed by the project structural engineer.  A capillary moisture barrier should 

be placed under the slabs.  This barrier should be a minimum of a 6-inch thick layer of clean 

granular material extending to the limits of the foundation walls.  Should additional moisture 

protection be desired, it should be a minimum of 6-mil polyethylene sheeting placed between the 

slab and the base course.   

 

For the purpose of slab design, a modulus of subgrade reaction (k) of 100-pounds/cubic inch is 

suggested.  This value is based on a subgrade consisting of well-compacted, plastic clay fill.  If a 

stabilized subgrade is used, a k-value of 200-pounds/cubic inch is suggested. 

 

Surface Drainage 

In order to reduce the problems related to water infiltration, it is recommended that the final grade 

around the structure perimeters have a positive slope extending at least six feet away from the 
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structure.  Backfill of soils around the foundation should be compacted at a minimum of 95 percent 

of maximum dry density at moisture content between optimum and four percent above optimum 

in accordance with ASTM D 698.  

 

Subsurface Drainage 

Although groundwater was not encountered during boring activities, infiltration of surface water 

and/or perched groundwater could occur.  It would be prudent to construct a drain system around 

the perimeter of below-grade structures or footings.  The perimeter drain system should consist 

of 4-inch PVC or equivalent pipe with at least ¼-inch perforations routed to a sump or by gravity 

to the exterior.  The pipe should be laid with the perforations down and enveloped with gravel.  

The gravel should be surrounded with Mirafi 140 filter cloth or equivalent.  

 

Excavation Considerations 

We believe that the project soils in the upper 8 feet are Type B as classified in the OSHA 

Excavation Standard Handbook 29 CFR Parts 1926.650 through 1926.652.  Type B soils are 

characterized by cohesive soils above the water table with unconfined compressive strengths 

greater than 0.5 tons per square foot (tsf) but less than and 1.5 tsf.  Type B soils include any fill 

soils meeting or exceeding the above criteria, as well as undisturbed soils with unconfined 

compressive strengths of >1.5 tsf which are subject to vibration from traffic.  Temporary 

excavation slopes for Type B soils can be one horizontal to one vertical with a maximum 

excavation depth of 20 feet.  Soils below the 8 feet are loose silty sands and will require temporary 

shoring. 

 

Excavations deeper than 20 feet may require the use of supplemental shoring and will require the 

preparation of an excavation design prepared by a registered professional engineer.  Competent 

bedrock material may generally be cut vertically. 

 

Trench Backfill 

Deleterious materials such as organic matter, topsoil, rock fragments larger than 3 inches in 

diameter, debris, and any other materials judged to be unsatisfactory by the geotechnical 

engineer, should not be included in the backfill.  Backfill should not be placed on soft materials or 

frozen ground.  Soil backfill overlying the bedding should be placed in uniform horizontal lifts, with 

loose thicknesses not exceeding eight inches.  The thickness must be appropriate for the method 

of compaction and the type of equipment used.  The geotechnical engineer should approve any 
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off-site material proposed for use as fill.  Trench backfill under driveways/parking lots should be 

compacted to a minimum of 95 percent of maximum density as defined by Standard Proctor 

(ASTM D 698) at moisture content according to the recommendations presented in the Site 

Preparation and Engineered Fill section of this report.  In common yard areas, the soil backfill 

should be compacted to a minimum of 90 percent of maximum density (ASTM D 698) using the 

above moisture parameters.  After preparation of the trench bottom, a pipe bed of a minimum of 

6” shall be prepared using crushed stone or crushed gravel meeting the following requirements: 

 

Nominal Pipe Size Diameter   AASHTO M43 Size 

15” or Less     67, 7, 8 or washed #9 

Greater than 15”    57, 6, or 67 

 

Manhole/Inlet Structure Backfill 

Soil backfill around structures should be placed in uniform horizontal lifts, with loose thicknesses 

not exceeding eight inches.  The thickness must be appropriate for the method of compaction and 

the type of equipment used.  The geotechnical engineer should approve any off-site material 

proposed for use as fill.  Backfill should be compacted to a minimum of 95 percent of maximum 

density as defined by Standard Proctor (ASTM D 698) at a moisture content between 0 and 4 

percent above optimum moisture (preferred average of plus 2 percent).  Another option is to 

backfill with a Controlled Low Strength Material (CLSM), or flowable fill.  The flowable fill should 

exhibit a minimum unconfined compressive strength of 250 psi after 28 days.  Bedding material 

for manhole/inlet structure should be clean crushed rock conforming to the following gradation: 

 

Sieve Designation   Percent Passing by Weight 

 1 ½” 100 

 No. 4 0 – 35  

 No. 200 0 – 8     
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REMARKS 

It is recommended that the geotechnical engineer be retained to review the plans and 

specifications for the project so that an evaluation and comments can be provided regarding the 

proper incorporation of information from this geotechnical report into the final construction 

documents. We further recommend that the geotechnical engineer be retained during 

construction phases for earthwork, pavement, and foundations to provide observation and testing 

to aid in determining that design intent has been accomplished. 

 

The findings, recommendations, and suggestions contained in this report are our opinions based 

on data acquired to date and are assumed to be representative of conditions at locations between 

borings.  Due to the fact that the area at the borings is very small relative to the overall site, and 

for other reasons, we make no statement warranting the conditions below our borings or at other 

locations throughout the site.  In addition, we do not warrant that the general strata logged at the 

borings are necessarily typical of the remaining areas of the site. 

 

Reports shall not be reproduced except in full, without written approval of KTI.  Information in this 

report applies only to the referenced project in its present configuration and location and shall not 

be used for any other project or location.  
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BORING LOCATION DIAGRAM 
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Boring Logs 
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Laboratory Results 
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SUMMARY OF LABORATORY TEST RESULTS  
 

Boring Depth    
(Ft) 

Sample 
No./Type 

 
Natural 

Moisture 
% 

Natural Dry 
Density 

(pcf) 

Unconfined 
Compressive 

Strength 
(psf) 

Atterberg Limits
 Soil   
Type 

Liquid 
Limit  

% 

Plasticity 
Index 

%
B-1 3.0-5.0 ST-1 23.0 99.7 5296  
B-1 8.0-10.0 ST-2 26.8 98.6  
B-2 3.0-5.0 ST-1 23.5 103.6 4724 59 33 CH
B-2 8.0-10.0 ST-2 23.5 101.6  
B-3 3.0-5.0 ST-1 28.0 91.5 3844  
B-3 8.0-10.0 ST-2 26.1 101.1  
B-4 3.0-5.0 ST-1 29.7 91.8 4807  
B-4 8.0-10.0 ST-2 24.2 101.6  
B-5 3.0-5.0 ST-1 22.7 104.5 6814 52 26 CH
B-5 8.0-10.0 ST-2 24.6 1039  
B-6 8.0-10.0 ST-1 25.1 100.4  
B-7 3.0-5.0 ST-1 27.7 96.4 7269  
B-7 8.0-10.0 ST-2 25.7 102.1  
B-8 3.0-5.0 ST-1 24.1 99.5 5413  
B-8 8.0-10.0 ST-2 27.1 95.3  
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GLOSSARY OF GEOTECHNICAL TERMS 
ALLUVIUM Sediments deposited by streams, including riverbeds and floodplains.
  
ARGILLACEOUS Rocks composed of or having a notable portion of fine silt and/or clay 

in their composition.
  
ATTERBERG LIMITS Water contents, in percentage of dry weight of soil, that correspond to 

the boundaries between the states of consistency, i.e. the boundary 
between the liquid and plastic states (liquid limit) and the boundary 
between the plastic and solid states (plastic limit). 

  
BEDROCK-IN-PLACE Continuous rock mass which essentially has not moved from its 

original depositional position.
  
CALCAREOUS Containing calcium carbonate determined by effervescence when 

tested with dilute hydrochloric acid.
  
CHANNEL SANDSTONE Sandstone that has been deposited in a streambed or other channel 

eroded into the underlying beds.
  
COLLUVIAL Rock debris of various sizes loose from in-place bedrock mass, often 

shifted down gradient in conjunction with soil. 
  
CROSS-BEDDING Stratification which is inclined to the original horizontal surface upon 

which the sediment accumulated.
  
FISSILE BEDDING Term applied to bedding which consists of laminae less than 2 

millimeters in thickness.
  
FORMATION A distinctive body of rock that serves as a convenient unit for study 

and mapping.
  
FOSSIL DETRITUS The accumulation of broken, fragmented fossil debris. 
  
FOSSILIFEROUS Containing organic remains.
  
GLACIAL ERRATIC A transported rock fragment different from the bedrock on which it lies, 

either free or as part of a sediment.
  
GLACIAL TILL Nonsorted, nonstratified sediment carried or deposited by a glacier.
  
GLACIOFLUVIAL Primarily deposited by streams from glaciers. 
  
GROUP A lithostratigraphic unit consisting of two or more formations.
  
JOINT A fracture in a rock along which no appreciable displacement has 

occurred.
LIMESTONE A sedimentary rock composed mostly of calcium carbonate (CaCO3).
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LOESS A homogenous, nonstratified, unindurated deposit consisting 
predominantly of silt, with subordinate amounts of very fine sand 
and/or clay.

  
MICA A mineral group, consisting of phyllosilicates, with sheetlike 

structures.
  
MEMBER A specially developed part of a varied formation is called a member, if 

it has considerable geographic extent.
  
NODULE A small, irregular, knobby, or rounded rock that is generally harder 

than the surrounding rock.
  
PERMEABILITY The capacity of a material to transmit a fluid. 
  
RECOVERY The percentage of bedrock core recovered from a core run length.
  
RELIEF The difference in elevation between the high and low points of a land 

surface.
  
RESIDUAL SOIL Soil formed in place by the disintegration and decomposition of rocks 

and the consequent weathering of the mineral materials. 
  
ROCK QUALITY 
DESIGNATION (RQD) 

Refers to percentage of core sample recovered in unbroken lengths 
of 4 inches or more.

  
SANDSTONE Sedimentary rock composed mostly of sand sized particles, usually 

cemented by calcite, silica, or iron oxide.
  
SERIES A time-stratigraphic unit ranked next below a system. 
  
SHALE A fine-grained plastic sedimentary rock formed by consolidation of 

clay and mud.
  
STRATIGRAPHY Branch of geology that treats the formation, compositions, sequence, 

and correlation of the stratified rocks as parts of the earth's crust.
  
SYSTEM Designates rocks formed during a fundamental chronological unit, a 

period.
  
UNCONFORMITY A surface of erosion or nondeposition, usually the former, which 

separates younger strata from older rocks.
  
WEATHERING The physical and chemical disintegration and decomposition of rocks 

and minerals.
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General Notes 
 

Laboratory Test Symbols
Symbol                                                 Definition 

LL Liquid Limit (ASTM D4318)
PL Plastic Limit (ASTM D4318)
PI Plasticity Index (LL minus PL)
Qu Unconfined Compressive Strength, Pounds per Square Foot (psf)
Qp Pocket Penetrometer Reading, Tons per Square Foot (TSF)

RQD Rock Quality Designation %  (Sum of rock core pieces >4 inches/length of core run) 
    

Common Soil Classification Symbols  
 

       

 
 

Descriptive Terminology 
 

                 Cohesionless Soils        Cohesive Soils 

 
 
 
 

Relative Proportions and Sizes 
 

 

Clay 
Symbol Soil Type 

CL Low plasticity clay 
CL-ML Low plasticity clay and silt 
CL/CH Medium plasticity clay 

CH High plasticity clay  

Silt 
Symbol Soil Type

ML Low plasticity silt 
MH High plasticity silt 

Sand 
Symbol Soil Type 

SW Well graded sand 
SP Poorly graded sand 
SM Silty sand 
SC Clayey sand 

Gravel 
Symbol Soil Type

GW Well graded gravel 
GP Poorly graded gravel 
GM Silty gravel
GC Clayey gravel 

Relative Density Term “N” Value 
Very Loose 0 - 4 

Loose 5 - 9  
Medium Dense 10 - 29 

Dense 30 – 49 
Very Dense 50 or more  

Consistency Term “N” Value 
Very soft 0 – 2 

Soft 3 – 4  
Medium  5 – 8 

Stiff 9 – 15 
Very Stiff 16 - 30 

Hard > 30 

Term Range 
Trace < 5% 
A Little 5 – 15% 
Some 15 – 30% 
With 30 – 50% 

Material Size
Boulder > 12”
Cobble 3” – 12” 
Gravel 4.75 - 76.2 mm
Sand 0.075 – 4.75 mm

Silt and Clay < 0.075 mm



 
 

 

APPENDIX A5 – EGRESS EMERGENCY LIGHTING PLAN REVISION  
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APPENDIX A6 – FIRE EXTINGUISHER LOCATION PLAN 
 






