CHERRY HILLS VILLAGE
COLORADO
2450 E. Quincy Avenue
Cherry Hills Village, CO 80113
www.cherryhillsvillage.com

Village Center
Telephone 303-789-2541
FAX 303-761-9386

Board of Adjustment and Appeals
Meeting Agenda
Thursday, August 1, 2019
6:30 p.m.
1.

Call to Order

2.

Roll Call of Members

3.

Pledge of Allegiance

4.

Audience Participation Period (limit 5 minutes per speaker)

5.

Consent Agenda

6.

Items Removed From Consent Agenda

7.

Unfinished Business

8.

New Business
a. Application by Suzanne Hamilton for a variance to Municipal Code Section 16-8-90 and
Section 16-6-30 to allow a 15-foot pool house/swim spa encroachment within the 25-foot
accessory structure rear setback for the R-2 Zone District (Public Hearing)

9.

Reports
a. Members of the Board of Adjustment and Appeals
b. City Staff
b. City Attorney

10.

Adjournment

A variance from the terms of Chapter 16 of the Cherry Hills Village Municipal Code shall be considered an
extraordinary remedy, and the conditions set forth in Section 16-3-50(b) of the Municipal Code are intended as
limitations on the Board of Adjustment and Appeals' power to authorize variances.

CHERRY HILLS VILLAGE
COLORADO
2450 E. Quincy Avenue
Cherry Hills Village, CO 80113
www.cherryhillsvillage.com

Village Center
Telephone 303-789-2541
FAX 303-761-9386

ITEM: 8a

MEMORANDUM

TO:

CHAIR SULLIVAN AND MEMBERS OF THE BOARD OF ADJUSTMENT AND
APPEALS

FROM:

CHRIS CRAMER, COMMUNITY DEVELOPMENT DIRECTOR

SUBJECT: REQUEST BY SUZANNE HAMILTON FOR A VARIANCE TO MUNICIPAL CODE
SECTION 16-8-90 AND SECTION 16-6-30 TO ALLOW A 15-FOOT POOL HOUSE/SWIM
SPA ENCROACHMENT WITHIN THE 25-FOOT ACCESSORY STRUCTURE REAR
SETBACK FOR THE R-2 ZONE DISTRICT.
DATE:

AUGUST 1, 2019

APPLICANTS:
Suzanne Hamilton, Property Owner
Josh Diamond, Cobblestone Design Build, Applicant Representative
Nate Rein, Cobblestone Design Build, Applicant Representative
LOCATION:
4950 S Albion St (see Exhibit A for Vicinity Map)
REQUEST:
The applicants seek approval of a variance to Municipal Code Sections 16-8-90 and 16-6-30 to allow a 15foot pool house/swim spa encroachment within the 25-foot accessory structure rear setback for the R-2
zone district (see Exhibit B for application materials)
BACKGROUND:
The contractor, Josh Diamond with Cobblestone Design Build, applied for a building permit for a pool
house/swim spa on behalf of the owner of the subject property on May 9, 2019. The approved site plan
submitted met the 25-foot accessory structure rear setback per the approved scaled drawing in Exhibit C.
The applicant was notified the approved building permit was ready for payment and pick up on June 11,
2019. At that time, the owner’s representative notified City staff that the owner wanted to move the
proposed pool house/swim spa to a location different than the one that had been approved. Subsequently,
the applicant submitted a variance application to allow a 15-foot pool house/swim spa encroachment
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within the 25-foot accessory structure rear setback for the R-2 zone district on June 20, 2019. (see Exhibit
B for application materials)

ZONING & LAND USE:
The subject property is zoned R-2, 1 ¼ Acre Residential District and is located east of S Albion St.
Surrounding properties in the Village are zoned R-2 and are all developed with single-family residences.
CODE REQUIREMENTS:
R-2 Setbacks
The setback requirements for the R-2 Zone District as set forth in Municipal Code Section 16-6-30 are as
follows:
Primary Residence
Accessory Structure/Use
Minimum front yard:
75 feet
75 feet
Minimum side yard:
40 feet
25 feet
Minimum rear yard:
40 feet
25 feet
Variance Approval Criteria
Municipal Code Section 16-3-50(b)(1) through (9) outline the approval criteria that the Board must use in
determining whether or not to approve a variance request. For approval, the Board must find that the
request meets all criteria. The applicants have provided a written response to each of the criteria in their
application (Exhibit B). Staff has provided an analysis of the proposal based on the criteria outlined in
Sections 16-3-50 (b) (1) through (9) of the Municipal Code, see Table 1 below.
Municipal Code Section 16-3-50(a) provides that variances shall be considered as an extraordinary
remedy, and the variance approval criteria are intended as limitations on the Board’s power to authorize
variances.
ANALYSIS: Table 1: Approval Criteria with Staff Findings
1) The applicant would suffer an
exceptional and unnecessary hardship
as a result of the application of this
chapter, which hardship is not generally
applicable to other lands or structures
in the same zone district because of the
unusual configuration of the applicant’s
property boundaries, because of unique
circumstances related to the location of
existing structures thereon, or because
of the existence of exceptional
topographic conditions thereon.

Negative: Staff finds that while this is an
inconvenience, this is not an issue of exceptional or
unnecessary hardship.
The pool house/swim spa was originally designed to
conform to City Code, the lot is not irregularly shaped,
and there are multiple options including the approved
design where the applicant can access the desired
amenities as well as options for locating accessory and
recreational structures within the constraints of City
Code. Further, the applicant has not demonstrated how
the approved location interferes with driveway or
garage access as mentioned by the applicant.
Additionally, there is no cost for relocating the pool
house/swim spa due to construction not beginning yet.
Thus, staff finds that the applicant would not suffer an
exceptional or unnecessary hardship if required to
2
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comply with the applicable regulations.
2) There are no design alternatives or
Negative: There are a variety of design alternatives
alternative locations for structures that
that can achieve compliance. The pool house/swim spa
would obviate the need for the requested was originally designed and approved to conform with
variance or would reduce the amount of the 25-foot rear setback. Additionally, the subject
the variance required.
property is not located within a floodplain.
3) The enforcement of the provisions of
Negative: As stated above, there are a variety of
this Chapter deprives the applicant of
design alternatives for the pool house/swim spa. The
rights enjoyed by a majority of the other enforcement of this chapter does not deprive the
properties in the same zone district
property from having a pool house/swim spa or
under the terms of this Chapter.
accessory structure.
There are many properties within the same R-2 Zone
district that have accessory structures that are within
the accessory structure setback. Thus, Staff finds that
the applicant is not deprived a right enjoyed by others
within the same zoning district or similar properties.
N/A: Staff finds that there is no need for a variance, as
4) The need for the variance does not
the applicant may place the accessory structure in other
result from the intentional, reckless or
locations on the property, including the previously
grossly negligent actions of the
applicant or his agent, a violation of any approved one, that are within the accessory structure
setback.
provision of this Code, or a previously
granted variance.
5) Reasonable protections are afforded
Negative: Staff finds that even if existing vegetation
adjacent properties.
provides privacy, such protection does not supersede
the requirement that an exceptional and unnecessary
hardship is required, and staff finds no such hardship
exists. In addition, although existing vegetation may
provide some privacy and screening, the proposed
location of the structure will likely outlive such
vegetation. Staff has not received any letters in support
or opposition of the request from neighboring property
owners.
6) The requested variance will not cause Negative: The variance would increase the
amount of encroachment into the rear‐yard setback and
an undesirable change in the character
of the neighborhood or have an adverse bulk plane. Staff finds that the proposal would be easily
visible or noticeable and, if approved, could lead on an
effect on the physical or environmental
conditions of the surrounding property. incremental basis to an undesirable
change in the character of the neighborhood and
therefore have an adverse effect on surrounding
properties. Staff has not received any letters in support
or opposition of the request from neighboring property
owners.
7) The variance is the minimum
Negative: Staff finds that the applicant is currently able
variance that will make possible the
to make reasonable use of the land and structures
reasonable use of the land or structure. thereon, and that there are alternatives for the applicant
to continue such reasonable use with the addition of the
3
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proposed structure that comply with the setbacks
required in the City’s code.
8) The reasons set forth by the applicant
justify the granting of the variance. For
purposes of making this finding, the
Board may not consider issues of
inconvenience or aesthetics.

Negative: Staff finds that the main reasons for this
variance request are issues of inconvenience and
aesthetics.

9) The granting of the variance will:
a. Observe the spirit of this Chapter;
b. Secure the public safety and welfare;
and
c. Ensure that substantial justice is
done.

Negative: Staff finds that the variance is not consistent
with the intent of the City Code. The original permit
application for the pool house/swim spa was approved
by the City with a compliant set of plans. In addition,
applicant has stated that the pool is a necessity for her
health, and that she will provide documentation to this
effect. Staff notes that the City approved applicant’s
building permit for a pool in the original location, and
that therefore a denial of this variance application will
not interfere with the public safety or welfare of the
public or of applicant.

RECOMMENDATION:
Staff recommends denial of the variance request, based on the findings in Table 1 above.
RECOMMENDED MOTION:
“I move to deny the request by Suzanne Hamilton of 4950 South Albion Street of the requested variance
to Municipal Code Sections 16-8-90 and 16-6-30 to allow a 15-foot encroachment within the 25-foot
accessory structure rear setback within the R-2 zone district. The Board finds that the application does not
meet the applicable criteria outlined in Municipal Code Section 16-3-50 (b) as stated in the August 1,
2019 staff memorandum.
ATTACHMENTS:
Exhibit A: Vicinity Map
Exhibit B: Variance Application and Documents
Exhibit C: Original City Building Permit Materials
Exhibit D: R-2 Zone District Property Compliance Images
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VICINITY MAP – EXHIBIT A
4950 S. ALBION ST, CHERRY HILLS VILLAGE
(LOT 22, EAST BELLEVIEW SUB)

EXHIBIT B
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4901 EAST DRY CREEK ROAD
UNIT 208
CENTENNIAL, COLORADO 80122

CHENT:
RARTON CONSULTING
SURVEY:
DATE:
06/20/2019
ADDRESS: 4950 S. ALBION WAY
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Susan Hamilton
4950 S. Albion Street
Cherry Hills Village, CO 80121

July 2nd, 2019

Variance Request
Accessory setback line

1) As a result of the application of the 25’ Accessory Setback line my garage/driveway
access would present an exceptional and unnecessary hardship. This setback line is too
restrictive for the unique nature of my property and will prevent the full use of the property.
The primary reason the application is an exceptional and unnecessary hardship is the
proposed structure has to be set back at the end of my driveway to allow for reasonable
access to/from my garage and driveway. Furthermore other locations on the property are not
suitable for construction due to water issues in those locations.
2) There are no design alternatives based on the setbacks and current layout of the
property. The current location is the most concealed from other neighbors, is the only
reasonable location for the intended use, and would be out of place elsewhere on the
property. Other locations on the property are not suitable for construction due to water and
drainage issues, accessibility from the house and from the driveway, and visibility from other
properties. The pool is a necessity for myself as my doctor deems in necessary for my health
(documentation will be provided separately, we were not able to get the doctor’s note prior to
the submission deadline however it will be sent prior to the variance meeting and available at
the variance meeting). Without going into too much detail swimming is the recommended
form of exercise prescribed by my doctor, walking and other forms of exercise are not
appropriate given my health issues.
3) The enforcement of the provisions of this chapter would deprive me of the rights
enjoyed by a majority of other properties in the same zone district under the terms of this

"1

chapter. There are properties with the primary structure within the 40’ setback and accessory
structures inside the 25’ setback as well.
Below is a short list of properties also in the R-2 zoning district which appear to
have structures set inside the 25’ accessory setback;
1) 3 Carriage Brook Road
2) 1 Carriage Lane
3) 1 Cherry Lane Drive
4)1 Parkway Lane
I have included satellite images with photos of the properties with a red X over the
structures that appear to be inside the 25’ accessory setback. The blue X is when the primary
structure appears to be within the 40’ primary structure setback as well. I have included one
example of this but others are available;
1) 66 Sedgewick Place
2) The need for the variance does not result from the intentional, reckless or grossly
negligent actions of the applicant of his agent, a violation of any provisions of this code, or a
previously granted variance. Given that other properties within the same zoning district have
accessory structures, and some have accessory are within the 25’ accessory setback, the
enforcement of this provision would deprive me of my rights and rights enjoyed by similarly
zoned properties in Cherry Hills Village.
3) Reasonable protections are afforded adjacent properties. The structure is shielded by
plants/trees. We are in the process of obtaining letters of support from the adjacent
properties, due to the short amount of time between our meeting with the city and the
deadline for submission of documents these letters will be sent separately and presented at
the variance meeting.
4) The requested variance will not in any way cause an undesirable change in the
character of the neighborhood or have an adverse effect on the physical or environmental
conditions of the surrounding property.
5) The variance is the minimum variance that will make possible the reasonable use of the
land or structure. All other locations on the property are not suitable for construction.
Without this variance I will not be able to reasonably use the land and proposed structure.
"2

6) The reasons set forth by myself justify granting of the variance. Without this variance
my garage/driveway will not be usable and the pool is of major importance to my health and
well being.

7) The granting of this variance will;
A) Observe the spirit of this chapter by complying with all other aspects outside of
the variance request.
B) Secure the public safety and welfare by enclosing the pool within the poorhouse
for safety and public welfare.
C) Ensure that substantial justice is done by affording myself the same rights
enjoyed by others within this zoning district.

"3

1 Parkway Lane

66 Sedgwick Pl

EXHIBIT C
Accessory Structure

Department Use Only

City of Cherry Hills Village

PERMIT#: 19-80212

2450 E. Quincy Avenue.
Cherry Hills Village, CO 80113
Ph. (303)783-2721

City

12/11/2020

Owner Information

4950 S ALBION ST
LITTLETON

06/11/2019

Expires:

Fax (303) 761-9386

Job Site Information
Address:

Issued Date:

State: CO

Parcel ID: 1867

Name

HAMILTON. ALICE S

Address:

4950 S ALBION ST

City/State/Zip. LITTLETON, CO 80121-2004
Lot:

Block:

Telephone:

Contractor Information
Contractor:
Address:
Telephone:
Project Cost

COBBLESTONE DESIGN BUILD
301 INVERNESS WAY SOUTH
303-877-9686

Email

City/State/Zip: ENGLEWOOD, CO 80112
NATEREIN@GMAIL.COM

880000.00

Description of Work.

NEW POOL HOUSE/ SWIM SPA

Notice: Permit is valid only for description of work stated above. All electrical work requires a separate electrical permit. This permit
becomes null and void if work or construction authorized is not commenced within 90 days, or if construction or work is suspended
or abandoned for a period of 90 days at anytime after work is commenced. This permit expires 18 months from the date of issuance.
It is the responsibility of the applicant to obtain the appropriate water and sewer permits for this project (if applicable) prior to
issuance of this permit. Final approval will not be given if appropriate water and sewer taps and permits are missing.

Permit Fees
Description

Cost

Arapahoe County Use Tax

Total valuation

80000

8100.00

Building permit

Total valuation

80000

$800.00

0

$320.00

@

Plan Review Accy Structure
-

Items /Amount

Sum

Plan Review Additional

Hour

5

$800.00

Service Expansion Fee

Additional Sq. Footage

600

$540.00

Additional Sq. Footage

182

$72.80

-

-

Building

Service Expansion Fee Garage/Pool/Spa
-

Total Due:

$2,312.80

By commencing the work authorized by this permit, it is acknowledged that any and all contractors or laborers associated with the
project agree to abide by the City of Cherry Hills Village construction hours in accordance with Municipal Code Section 18-10-60, as
may be amended from time to time. Commencement of work further demonstrates an understanding of and agreement that this
permit is for only the scope of work described in the permit application and any associated and approved plans and does not grant
any right or privilege to erect any structure or to use any premises herein described for any purpose or in any manner prohibited by
the Cherry Hills Village zoning ordinance. Special conditions and/or provisions stated on this building permit supersede any other
information provded by the applicant, including information provided on the plans. Commencement of work further certifies that all
provisions of laws and ordinances governing this type of work will be complied with whether specified herein or not and that the
granting of a permit does not presume authority to violate or cancel the provisions of any other state or local law regulating
construction or the performance of construction.

POST THIS PERMIT
Inspection Request Line: (303) 783-2705
Requests must be made by 3pm any business day for Inspection on the following business day

CHV Bidg Dept (303) 783-2721

Lot
Block
Subdivision
Name ‘Ztiil
Address 9.72

-

if e (_3
/ fzD’L-,

Filing

$

GENERAL BUILDING PERMIT APPLICATION
Valuation

9 hr,

•

•

PRINT NAME

A/

Page 1 of 3

CONTACT PHONE NUMBER

-

construction or the performance of construction. I hereby understand that this permit application
does not grant any right or privilege to erect
any structure or to use any premises herein described for any purpose or in any manner prohibited
by the Cherry Hills Village Zoning Ordinance. Special conditions and/or provisions stated
on the
issued building permit supercede any other information provided by the applicant, including information
provided on the plans.
All permits are good for 18 months unless an extension is requested pursuant to §18-2-20(5) of
CHV
the
Municipal Code. Permit applications that are not pursued in good faith are deemed
abandoned after ninety days. Permits shall become invalid unless work is commenced within ninety
days of issuance, or if work is suspended or abandoned for a period of ninety days after issuance.
I hereby certify that the structure for which this building permit application pertains is outside of the
100-year flood boundary as outlined in the Federal Emergency Management Agency report
entitled “Flood Insurance Study for Arapahoe county, Colorado and Unincorporated Areas” dated December
17, 2010, together with the accompanying Flood Insurance Rate Maps (FIRM).
understand that this p
n does not constitute the right to begin construction prior to approval of the permit, final issuance
and payment being received.
plication an dknow the same to be true and correct.

No changes shall be made from that which is stated in this application, or in attached/submitted plans
and specifications except by submitting a revised application, plans and/or specifications and
receiving approval from City staff for such change. Granting of a permit shall not be construed as a permit for
or an approval of any violation of either the Municipal or the 2015 International Family
of Code(s) or any other state or local law regulating

•

e:ej

Do not complete shaded sections.

Fee: $ 3
/f /
Date Rd

Review Fees:

/j q
Date:fli
Date:_______
Date:_______
Date:_______

A plan check fee may apply. Call the Community Development ffice for more information (303)
783-2721.
Payment is due and signature required on the permit at the time of isuance.
Make check payable to Cherry Hills Village.
Approval letter from South Metro Fire Rescue Authority may be required prior to issuance of permit.

/ri

.

J

1)

t--’)

I Permit No:

1 Floor Sq. Ft.:
Floor Sq. Ft.:
Basement Sq. Ft.:
Unfinished Basement Sq. Ft.:
Bonus Room Sq. Ft.:
Garage Sq. Ft.:
Deck/Patio/Stoop Sq. Ft.:
No. Fireplaces:
No. Elevators:
No. Deck/Patio/Stoop:
No. Stories:
Type of Heat: Electric C; Water C; Forced Air C; Gas C
Building Height (USGS Elevation):
Max. Aflowed Building Height (USGS Elevation):
Adjacent to a watercourse or wetlands C yes C no
Total Disturbed Lot Area:
Net LotArea:
Gross Lot Area:
Checklist:
Building
mit:
(oval
Planning
Thit:.Z&—
C Engineering
mit:________
C Public Works
mit:________
2nd

Review Transaction No:

2)
3)
4)
5)

Notes to Applicant:

.

1\k-

General Description of Work:

OWNER

CL) Zip OI?1
JU(L(O.. State
Phone
I
Fax
Email
Name
Address
‘g-J /-S t,iZLf 5i-lGENERAL
City
State
f
Zip
CONTRACTOR
Phone
S.f-?- g,Fax
Email
N.4r.
/ p i.’
Name
ARCHITECT
Address
OR
City
State
Zip
DESIGNER
Phone
Fax
Email
Zone District
Single Family Residence%Church C; School C; Private Club C
USE
?
Occupancy Group
Division
Type of Construction
New C; Remodel C; Addition C; Accessory Structure
Recreational Structure C;
Recreational Use C; Alteration/Repair C; Other C

LEGAL

CITY OF CHERRY HILLS VILLAGE
JOB ADDREss:q9ç5

CHERRY HILLS VILLAGE
COLORADO
2450 E Quincy Avenue
Cherry Hills Village, CO 80110
www.cherryhillsvillage.com

Village Center
Telephone 303-789-2541
FAX 303-761-9386

BUILDING DEPARTMENT
4th/FINAL PLAN REVIEW
DATE OF REVIEW:

6-11-19

PROJECT:

Pool house

PERMIT NO:

19-80212

LOCATION:

4950 S. Albion St

OWNER:

Hamilton

CONTRACTOR:

Nate Rein

ARCHITECT:

None

ENGINEER:

Scott Barton

VALUATION DECLARED

80,000
$
Separate Permit required for Electrical work

REVIEW CONTACTS
Building Review
Chuck DeVorss
Colorado Code Consulting
edevorss@coloradocode.net
(303)895-0647
REVIEW PARAMETERS
CODE USED FOR REVIEW
201.5 International Residential Code
2017 National Electrical Code
The following review is based on the code noted above and represents a list of corrections necessary
to comply with that code. The items noted in this review must be completed in order to receive final
approval of the structure. This plan review is not a building permit. The issuance or granting of a
permit shall not be construed to be a permit for, or an approval of, any violation of any of the
provisions of this code or of any other ordinance of the jurisdiction. The issuance of a permit based on
construction documents and other data shall not prevent the building official from requiring the
correction of errors in the construction documents and other data.
REVIEW COMMENTS
The items noted below with a comment number (B-i, B-2, etc.) are items that will need to be field
verified for compliance with the applicable section. B = Building Comment, M = Mechanical Comment,
P = Plumbing Comment, E = Electrical Comment.

I-

BUILDING COMMENTS-A// work is subject to field inspections and the 2015 LR.C.
B-i

ALL PRIMARY STRUCTURAL FRAMING COMPONENTS SHALL BE INSPECTED AND
APPROVED BY THE ENGINEER OF RECORD AND A LETTER WITH AN ORIGINAL WET
STAMP SHALL BE PROVIDED AT THE FRAME INSPECTION. THIS INCLUDES ALL STEEL
AND WOOD BEAMS, GIRDERS, COLUMNS AND THEIR CONNECTIONS; POINT LOADS;
WELDING & BOLTING; SPECIAL HANGERS; STRUCTURAL FLOOR SYSTEMS;
CONCRETE/MASONRY; ANY MODIFICATIONS TO THE APPROVED PLANS; ETC

B-2

All Engineered letter(s) with an original wet stamp and signature shall be provided
and approved by the building inspector prior to conducting a frame inspection.

B-3

The UFER ground or C.E.E. (concrete encased electrode) shall be labeled, inspected
and approved by the City of Cherry Hills Village prior to pouring any concrete.

B-4

Each pane of glazing installed in hazardous locations as defined in Section R308 shall be
provided with a manufacturer’s designation specifying who applied the designation,
designating the type of glass and the safety glazing standard with which it complies, which is
visible in the final installation. The designation shall be acid etched, sandblasted, ceramicfired, laser etched, embossed, or be of a type which once applied cannot be removed without
being destroyed. A label shall be permitted in lieu of the manufacturer’s designation. [IRC
R308]

ENERGY-A// work is subject to field inspections and the 2015 I.R.C.

B-5

A minimum of 75 percent of the new lamps in permanently installed lighting fixtures shall be
high-efficacy lamps or a minimum of 75 percent of the permanently installed lighting fixtures
shall contain only high-efficacy lamps. N1i04.

PLUMBING COMMENTS-A// work is subject to field inspections and the 2015 I.R.C.
No work indicated
MECHANICAL COMMENTS-A/l work is subject to field inspections and the 2015 I.R.C.
No work indicated
ELECTRICAL CODE COMMENTS-Al/ work is subject to field inspections and the 2017 N.E.C.

E-i

GFCI protection is required for all electrical equipment associated with spa-type bathtubs or
hot tubs. [Articles 210.8(A), 680.42 and 680.43, NEC]

E-2

A switch-controlled lighting outlet is required for each habitable room. Except for Kitchens and
Bathrooms, a switch-controlled receptacle is permitted in lieu of a lighting outlet. Switchcontrolled lighting outlets are also required in hallways, stairways. Utility rooms and
basements used for storage or containing equipment also required switch-controlled lighting
outlets. [Article 210.70(A) NEC]

NOTE: No electrical plans were included with this submittal. The electrical for this project is
not approved. Electrical work requires a separate electrical permit and possibly a
separate plan review if upgrading service. See CHV submittal requirements if
upgrading existing electrical service.
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12/29116

Single Family Residential One Story Addition
2xjrafters spaced...” O.C. or
I Manufactured Trusses spaced’ O.
(example:2 x 12 Rafters Spaced 24 O.C,)

I Minimum lx

1 Z ridge board

(exan1e: lx

Note: For roofs with slopes less than
4:12, follow manufacturer’s
for low slope application
I materiaL

m

pitch 1

—T7ot
Ceiling Insulation

u

D
/ or

(example: I

Note: Attic ventilation and

Wall Insulation

access may be required

(example: R-20

Provide roof tie downs
Solid 2x blocking between
rafters that are 2x12 or
greater
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Fire Department
Health Department
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Height Survey Received

o Preliminary height survey required at framing inspection
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Rough Electrical
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Backflow Preventer
Final Plumbing
MECHANICAL
Rough Mechanical
Rough Gas Piping
Final Mechanical

/lJ-(•

Original stamped engineer letter required at frame inspection

ci

ELECTRICAL
Electrical Meter
UFER” Ground

5fj

Comments (Additional Comments on Back of Card)

BUILDING
x Caissons/Footings
Foundation Walls
Waterproofing
Perimeter Drain
Structural Floor

/0()

OTHER APPROVALS

.

mprovement Survey Received
Public Works Department
Elevator

PERMIT CARD AND APPROVED PLANS MUST BE AVAILABLE OR INSPECTION WILL NOT BE DONE

CUSHMAN
GEOSCIENCE
LLC
Geotechnical Investigation and Foundation Recommendations
4950 South Albion Way
Littleton, CO
Project Number 19-020
March 21, 2O1
Prepared For
Cobblestone Design Build
301 Inverness Way South
Englewood, CO 80112

Cushman Geoscience LLC
195 S Hoyt Street, Lakewood, Colorado 80226
303-475-7993
David@CushGeo.com

CONTENTS
Scope of Work

1

Existing Construction and Site Conditions

1

Proposed Construction

1

Subsurface Investigation

2

Subsurface Conditions

2

Laboratory Test Results

3

Discussion of Expansive Soils

3

Site Preparation

4

Site Excavation

4

Foundation Recommendations

4

Foundation Walls

5

FloorSlabs

6

Pool Construction Recommendations

7

Radon

8

Mold

8

Crawlspace Recommendations (If Applicable)

9

Subsurface Drainage (If Applicable)

9

Surface Drainage

9

Exterior Flatwork

9

Limitations and Exclusions

10

References

10

Tables
Table 1: Subsurface Conditions Summary

2

Table 2: Groundwater Summary

2

Table 3: Laboratory Test Results Summary

3

Table 4: Summary of Risk Categories

3

Attachments
Figures
Appendix A
Cushman Geoscience LLC 195 South Hoyt Street, Lakewood, Colorado 80226

Geotechnical Engineering Report
Project No.: 19-020
3-21-19
Page 1
As requested, Cushman Geoscience LLC (CG) has prepared geotechnical engineering recommendations
for the proposed structures planned for the subject site.

Scope of Work

The scope included drilling exploratory boring(s), obtaining soils and/or bedrock samples at intervals in
the bore holes, and subjecting the samples to various laboratory tests as outlined herein and providing
geotechnical recommendations.
The recommendations presented herein are based on the subsurface conditions observed in the boring(s)
and the laboratory testing results. Additional subsurface exploration and/or laboratory testing may result
in recommendations that may differ to some degree than those presented herein. There is no guarantee
or warranty as to the uniformity of subsurface materials and conditions at the subject site. An additional
discussion of the limitations of geotechnical engineering is included in Appendix A.

Existing Construction and Site Conditions

The site is currently occupied by a residential structure. At the time of the investigation the lot was
vegetated with a good cover of grass, bushes and trees. The ground surface slopes gently in the area to
the west.
Surficial Geology on the site is mapped as Denver Formation of Paleocene and Upper Cretaceous age
according to Shroba, R.R., 1980, Geologic map and physical properties of the surficial and bedrock units
of the Englewood quadrangle, Denver, Arapahoe, and Adams Counties, Colorado: U.S. Geological Survey,
Geologic Quadrangle Map GQ-1524.
The site is underlain by soil and bedrock with a high swell potential according to Hart, Stephen 5., 1974,
Potentially Swelling Soil and Rock in the Front Range Urban Corridor, Colorado: Colorado Geological
Survey, Environmental Geology 7.
Geologic maps are shown in Figures 1.1 and 1.2.

Proposed Construction

The proposed construction includes a one-story, detached, pool house with a fully in-ground swim spa.
The structure(s) will have steel reinforced concrete foundations and will be built with wood and/or steel
framing and possible veneer materials. Structural loading will be relatively light consistent with the
proposed construction, on the order of 300 to 3,000 pounds per linear foot. Site grading will be minimal.
A site plan is presented on Figure 1.0.
If the proposed construction varies significantly from that described above or herein, CG should be
notified to re-evaluate the recommendations provided in this report as necessary.
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Subsurface Investigation
The subsurface investigation was performed by drilling one (1) test boring (B-i) on the lot at the
approximate location(s) shown on Figure 1.0. The boring was drilled on February 12, 2019, with a 4-inch
diameter, solid stem auger powered by a CME-45 drill rig.
As noted in the Boring Log, Figure 2.0, samples were obtained using a “modified California” sampler. The
samples were obtained by driving the sampler into the subsurface materials at selected depths during
drilling. The modified California sampler is a steel barrel sampler with a 2.5-inch outside diameter and a
2-inch inside diameter that is fitted with 4-inch long brass liners during sampling to facilitate retrieval and
transport of relatively undisturbed samples of the subsurface materials.
The sampler was driven into the subsurface materials using a 140-pound hammer falling through a height
of 30 inches. The number of blows required to drive the sampler 12 inches is recorded and provides an
indication of the relative density of granular materials and relative consistency of cohesive, fine grained
soils.

Subsurface Conditions
Subsurface conditions encountered in the test boring, B-i, are summarized in Table 1 (below). A log of the
test boring is presented in Figure 2.0. Note: all measurements are approximate based on tools and
methods used in the field.
Table 1: Subsurface Conditions Summary
Boring No.

Depth (feet)
0
0.7
17
14
21

—

B-i

0.7
14
21
17
30

-

-

-

-

Soil Description
Asphaltic cement concrete, 4 inches, over 4 inches sand
Claystone bedrock, silty, medium hard to hard, moist,
brown, orange-brown, olive
Sandstone bedrock, silty, clayey, very hard. moist, brown,
dark blue-gray below 21 feet

Groundwater encountered during drilling and measurements after drilling are summarized in Table 2
(below). Note: all measurements are approximate based on tools and methods used in the field.
Table 2: Groundwater Summary
Boring No.

Time Relative to Drilling
During drilling

B-i

Groundwater Depth (feet)
not encountered

Caving/Mud Depth (feet)
-

10 minutes after

dry

open

19 days after

16.1

27.2
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Laboratory Test Results

Samples obtained during the geotechnical exploration program were returned to our laboratory where
the soil descriptions and the boring log was reviewed by a senior geotechnical engineer or senior
engineering geologist. Selected samples were then tested in the laboratory for moisture content, dry
density, and swell-consolidation potential. Results of the laboratory tests are presented next to the boring
log in Figure 2.0, in Table 3 (below).
Table 3: Laboratory Test Results Summary

Boring
No.

Depth
(feet)

Moisture
Content (%)

Dry
Density
(pcf)

B-i

4

32.6

93

B-i

9

29.9

96

B-i

14

24.3

100

B-i

19

3i.0

92

Amount of
Material Passing
No. 200 Sieve

Swell
Potential

(%)
-

-

-

-

(%)

Swell
Pressure
(psf)

Swell
Risk

0.5

2,700

low

0.4

i,700

low

0.1

2,iOO

low

0.2

i,iOO

low

Discussion of Expansive Soils

The amount of volume change that results when a sample of soil or bedrock is inundated with water under
a constant pressure is measured in the Denver swell-consolidation test as the swell/expansion or
consolidation potential. The swell pressure is the amount of pressure that is then required to compress
the sample back to the volume before inundation.
The geotechnical engineering practice in the Colorado Front Range area uses a relative classification to
evaluate the expansion potential of soil and bedrock. The expansion potential is categorized as low,
moderate, high, or very high based on the swell potential. The following table presents the relative
classifications. Additional information regarding risk is presented in Appendix A.
Table 4: Summary of Risk Categories
Slab Performance Risk Category

Representative Percent Swell
(500 psf Surcharge)

Representative Percent Swell
(1000 psf Surcharge)

Low

Oto<3

Oto<2

Moderate

3to<5

2to<4

High

5to<8

4to<6

Very High

8 or greater

6 or greater

Source: Colorado Association of Geotechnical Engineers, 1996.

Note: The representative percent swell values presented are not necessarily measured values. Rather,
they are a judgment of the swell of the soil and bedrock profile likely to influence slab performance.
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Site Preparation
Prior to site grading, areas to be graded should be stripped of surface vegetation, topsoil, debris and other
deleterious material. Stripped materials should be wasted off site in accordance with applicable
regulations. However, non-hazardous stripped soil with vegetation can be used as shallow fill in nonstructural, landscaped areas of the site. All manmade fill, or demolition debris should be removed from
below the planned foundations and floor slabs and replaced with properly compacted structural fill.
Structural Fill Material: Imported structural fill material should be non-expansive at the recommended

placement moisture content and density, classify as a coarse-grained material (sand or gravel) by the
Unified Soil Classification System (USCS), and have a liquid limit less than 40 and a plasticity index less
than 20. Frozen material, ice, snow, cobbles and boulders larger than 3 inches, debris and other
deleterious material should be excluded from fill materials. CG should be contacted to test and evaluate
whether proposed on-site or imported materials are suitable structural fill.
Suitable imported structural materials would be: CDOT Class 5 or 6 road base, CDOT Class 1 Structure
Backfill, or a manufactured ‘crusher fines’ material. Imported materials should be approved by the
Geotechnical Engineer.
Fill Placement: Structural fill should be placed in lifts 8 inches or less in loose thickness, moisture
conditioned and compacted to 95 percent or more of the standard Proctor Maximum Dry Density (MDD).
Fill which classifies as silt, sand or gravel by the USCS should be moisture conditioned to within 2
percentage points of Optimum Moisture Content (OMC), and fill which classifies as clay by the USCS
should be moisture conditioned to within OMC to 4 percentage points above OMC. Fill in non-structural
areas should be compacted to at least 90 percent of the MDD.

Site Excavation
The soils classify as Stable Bedrock per the OSHA excavation Guide, and cuts in bedrock can be vertical.
The excavations should be performed under the supervision of the contractors ‘Competent Person’ per
the OSHA Excavation Guide.
The slopes may require to be further laid back if seepage or instability is observed in the foundation
excavations. The contractor should manage construction traffic and the placement of excavation spoils to
maintain excavation slope stability.
If site constraints prevent appropriate excavation sloping, the foundation excavation can be shored using
drilled concrete piers. Our office can prepare an excavation shoring design for this project if needed.

Foundation Recommendations
A spread footing foundation supported on native soils or properly compacted structural fill is
recommended to support the proposed structure(s). The foundations should be designed based on a
maximum allowable soil bearing pressure of:

Cushman Geoscience LLC 195 South Hoyt Street, Lakewood, Colorado 80226

Geotechnical Engineering Report
Project No.: 19-020
3-21-19
Page 5
.

3,000 psf with a 500 psf minimum deadload for new footings at 3 feet below grade

Additional spread footing foundation design and construction considerations:
1.

The total and differential movements are estimated to be approximately 1 inch or less.

2.

Spread footings should have a minimum width of 16 inches for continuous footings placed on
material as described above, and 24 inches for isolated pads. A minimum 4-inch void space should
be placed below grade beams spanning between footings if needed to concentrate loads.

3.

Footing should have a minimum embedment (soil cover) of 1 foot for bearing capacity
considerations.

4.

Footings placed beneath unheated areas should have at least 36 inches of covering soils to protect
from frost. This depth should be verified with the local building department.

5.

Lateral resistance to the spread footings is based on both friction between the footing and its
subsoil and passive earth pressures of the soils on the side of the footing. An ultimate coefficient
of friction of 0.35, and a passive pressure based on an equivalent fluid weight of 180 pcf is
recommended.

6.

The foundation system should be reinforced to span an unsupported length of 10 feet.

7.

A representative of our office must observe the foundation excavation prior to foundation
construction and/or fill placement.

8.

Some areas of soft and/or loose soils may be encountered in the foundation excavations. Soft or
disturbed soils observed in the foundation excavation should be compacted in place or removed
and replaced with structural fill, as noted above in Site Preparation.

9.

The foundation excavation should be protected from runoff, and multiple wetting and drying
cycles. Runoff into the foundation excavation should be avoided.

10. Type II cement should be used in all concrete on this site.

Foundation Walls
Foundation walls which are laterally supported and expected to undergo a minimal amount of movement
should be designed with a lateral “at-rest” earth pressure of 65 pcf. if the onsite native soils are used as
backfill. Topsoil should not be used as backfill.
The earth pressure can be reduced to 55 pcf for “active” conditions where significant wall deflection can
occur, such as at site retaining walls. A passive pressure based on an equivalent fluid weight of 180 pcf is
recommended. These pressures assume drained conditions behind the foundation walls. The buildup of
water behind a foundation wall will increase the lateral pressures on the wall.
All foundation walls should be designed for appropriate hydrostatic and surcharge pressures such as:
adjacent buildings, traffic, construction materials and equipment.
Foundation Wall Backfill Placement: In landscape areas, foundation wall backfill should be compacted to

at least 90% percent of the standard proctor maximum dry density (ASTM D 698) near the optimum
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moisture content (OMC). In areas of external and interior flatwork (i.e. sidewalks, driveways, garage
slabs), foundation wall backfill should be compacted to at least 95% percent of the standard proctor
maximum dry density (ASTM D 698) at or slightly above the optimum moisture content.

Floor Slabs
The onsite soils are suitable to support slab-on-grade construction, with a low risk of slab heave due to
potentially expansive soils. Potential floor slab movement of less than 1-inch exists on the site near the
ground surface assuming a depth of moisture variation (“depth of wetting”) of about 20 feet. Structural
floors over a crawlspace or minimum 12-inch void space should be used if this potential movement is not
acceptable to the owner or builder.
Slab Design: To reduce the effects of differential movement, floor slabs should be separated from all

bearing walls and columns with expansion joints that allow for unrestrained vertical movement. Partitions
should not be designed or constructed to bear on slabs supported on grade. A 3-inch void should be
established below or above partitions during construction and monitored and maintained by the owner
after construction. The void space can be covered with a molding strip that is not attached to the partition.
Joint spacing should be determined based on floor thickness, nominal aggregate size, slump, and be
consistent with the recognized guidelines such as the Portland Cement Association and the American
Concrete Institute. ACI recommends that control joints be spaced no more than 3 feet per inch of slab
thickness (12 feet for a 4-inch thick slab). Control joints should also be established 3 feet from foundation
walls. Control joints should be continuous across slabs sections. Concrete slabs should be properly cured
using curing compound or water.
Joint spacing should be determined on floor thickness, nominal aggregate size, slump, and be consistent
with the recognized guidelines such as the Portland Cement Association and the American Concrete
Institute.
Cracks and movement of the slabs supported on grade can be transmitted through rigid floor coverings.
Performance expectations should be taken into consideration in the selection of floor slab coverings.
Floor Slab Subgrade: Some areas of soft and/or loose soils may be encountered in the floor slab areas.

Some subgrade improvement of these materials may be required at the time of excavation as directed by
the engineer. Soft or disturbed soils observed in the excavation should be compacted on grade or removed
and replaced with structural fill. Any fill placed below structural areas should consist of granular, nonexpansive soil compacted to at least 95% of the standard Proctor maximum dry density (ASTM D 698)
near the optimum moisture content.
Plastic Moisture Barrier or Gravel Layer: Unless the soil is free draining, it is recommended that basement

slabs, and slabs-on-grade in finished or usable living space, be protected from moisture with a vapor
barrier and 4-inch gravel layer. The soils on this site are not free draining. Applicable building codes may
require these items
Interior Plumbing: All plumbing lines should be tested for leaks. Where plumbing lines enter through the

slab, positive breaks should be provided. Connections to mechanical equipment should be flexible.
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Pool Construction Recommendations
The onsite soils present a low risk of movement and cracking for conventional pooi construction due to
potentially expansive soils as outlined in the Floor Slabs section of this report.
CG understands from local pool builders that conventional pool construction generally results in good
performance where expansive soil in the area has a swell of 3% or less when tested under a surcharge
pressure of 1000 psf. The on-site silty, sandy clay soils have less than 3% swell and thus a conventional
pool appears to be possible based on our data.
Pool Excavations: The pool excavations should conform to the applicable OSHA Excavation Guidelines as

previous outlined for the site. A representative of the CG should observe the pool excavation immediately
after completion of the excavation and prior to any construction. The pool structure should be protected
with an underdrain system as discussed below.
Pool Walls: Pool walls which are expected to undergo a minimal amount of movement should be designed

a lateral “at-rest” earth pressure of 65 pcf if the onsite soils are used as backfill. The earth pressure can
be reduced to 55 pcf for “active” conditions where significant wall deflection can occur. These pressures
assume drained conditions behind the foundation walls. The buildup of water behind a foundation wall
will increase the lateral pressures on the wall and a properly installed perimeter foundation drain is
recommended.
All foundation walls should be designed for appropriate hydrostatic and surcharge pressures such as:
adjacent buildings, traffic, construction materials and equipment.
Pool Decking: The onsite soils are suitable to support slab-on-grade construction, with a low risk of slab

heave due to potentially expansive soils. Potential floor slab/pool deck slab movement of less than 1 inch
exists on the site near the ground surface. Structural slabs over a minimum 4-inch void space should be
used if this potential movement is not acceptable to the owner or pool designer.
Slab-On-Grade and Decking Design: If slab-on-grade construction is preferred, the following should be

incorporated into the pool deck (and pooi bottom slab design, if applicable):
1.

To reduce the effects of differential movement, pool decking should be separated from all
foundation, shotcrete and/or site retaining walls, and isolated pads with expansion joints that
allow for unrestrained vertical movement.

2.

Deck slabs around the edge of the pools should be impervious and slope away from the pool.
All joints shall be sealed with a resilient water-proof seals.

3.

Slab joint spacing, if necessary, should be determined on the slab area, dimensions, thickness,
nominal aggregate size, slump, and be consistent with the recognized guidelines such as the
Portland Cement Association and the American Concrete Institute.

4.

Slabs should be reinforced for temperature and shrinkage cracking with a minimum of 34% the
gross area of the slab.
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Slab and Decking Subgrade: Some subgrade improvement of the on-site materials may be required at the
time of construction. Soft or disturbed soils observed in areas below slabs-on-grade should be removed
and replaced with structural fill. The subgrade soils for slabs-on-grade and decking around the pool should
be scarified and compacted to at least 95% of the standard Proctor maximum dry density near the
optimum moisture content.
Structural Fill: Any fill placed below the pool, slabs-on-grade and/or decking should consist of granular,
non-expansive soil and compacted to at least 95% of the standard Proctor maximum dry density (ASTM D
698) near the optimum moisture content. Suitable imported fill materials would be CDOT Class 5 or 6
aggregate base course, CDOT Class 1 Structure Backfill, a manufactured ‘crusher fines’ material, or other
granular, non-expansive materials. Imported materials must be approved by the Geotechnical Engineer.
Imported materials should classify as ‘granular’ per the Unified Soil Classification System, have a maximum
size of 3 inches, and maximum liquid limit of 40 percent and plasticity index of 20.
Plumbing: Plumbing lines, where installed, should be tested for leaks. Where plumbing lines enterthrough
the slab, positive breaks should be provided. Connections to mechanical equipment should be flexible as
applicable.
Pool Subsurface Drainage: The pool should be protected with a subsurface drain. The perimeter drain
pipe should be perforated, rigid PVC pipe placed upon a minimum of 2 inches and covered with 6 to 8
inches of %-inch minus gravel with less than 3% passing the No. 200 sieve. The pipe and %“ gravel should
be completely covered with filter fabric such as Mirafi 140N or similar. The pipe system should be placed
at the bottom of the excavation and should have a minimum 1% positive slope from a high point to a
sump pit with a pump, or gravity drain to a day-light point. The day-lighted pipe outlet should be marked,
and protected from potential damage with stones or riprap, and provided with a rodent screen.
A drain detail can be provided or the pool designer can submit typical bottom drain details for review.

Radon
Radon may be a potential concern in Colorado. If a crawispace is constructed it should be well ventilated.
If a gravel layer is placed beneath the floor slab it can be incorporated into a radon abatement system if
this becomes necessary in the future. The local building department should be contacted for more
information regarding radon issues in this area. Radon Prevention methods should conform to EPA Radon
Mitigation Standards: EPA 402-R-93-078, October 1993 and revised April1994.

Mold

Mold can develop in crawlspaces that become damp under certain conditions. If a crawlspace is
constructed, it should be well ventilated. A vapor barrier should be placed on exposed soil to help control
indoor moisture levels and should be sealed at the edges and seams. A professional hygienist should be
contacted to address any potential mold concerns and mitigation methods. Refer to A Brief Guide to Mold,
Moisture and Your Home for additional information: EPA 402-K-02-003, dated September 2010, for more
information.
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Crawlspace Recommendations (If Applicable)
A health and safety professional with experience in the design of crawispaces can be consulted to provide
recommendations to reduce moisture infiltration into crawlspaces. Such recommendations may include
lining the crawlspace with polyethylene plastic that is sealed and mechanically attached to the foundation.
Plastic should not be attached to the foundation within 6 inches of untreated wood members of the
framing or flooring. Also, plastic should not be attached to metal framing members such as column posts,
but can be attached to concrete foundations supporting column posts.

Subsurface Drainage (If Applicable)
It is recommended that below grade, finished or usable living space be protected from surface water
infiltration with a perimeter drain system. Based on our understanding such space is not planned.

Surface Drainage
The following drainage precautions should be observed and maintained at all times during and after
construction:
1.

Excessive wetting of the foundation excavation and sub-floor soils should be avoided.

2.

Exterior backfill should be placed as recommended herein.

3.

The ground should be sloped away from the building. A minimum slope of 10% in the first 5 to 10
feet in landscaped areas and 3% in paved areas is recommended.

4.

Roof downspouts should discharge well beyond foundation wall backfill zones.

5.

Plastic membranes should not be placed adjacent to the foundation walls. A pervious textile
should be used to control weed growth.

6.

Any settling of foundation or foundation wall backfill should be re-graded to maintain the slopes
noted above.

Exterior Flatwork
The subgrade soils should be scarified and compacted to at least 95% of the standard Proctor maximum
dry density near the optimum moisture content in areas of driveway pavement or approach apron for a
garage, if constructed. Proof-rolling of these areas is recommended. Soft and deflecting areas should be
removed and replaced with properly compacted fill.

Cushman Geoscience LLC 195 South Hoyt Street, Lakewood, Colorado 80226

Geotechnical Engineering Report
Project No.: 19-020
3-21-19
Page 10
Limitations and Exclusions
This study has been conducted in accordance with generally accepted geotechnical engineering practices
using the degree of care and skill ordinarily exercised by members of the same profession currently
practicing under the same or similar circumstances in this area, and for use by the client for design
purposes at the named site. CG makes no warranties, expressed or implied.
The conclusions and recommendations presented in this report are based on the data obtained from the
exploratory boring(s) drilled at the approximate location presented on Figure 1, and the proposed
construction. An additional discussion of the limitations of geotechnical engineering practices is presented
in Appendix A. An environmental assessment (ESA Phase I or II) of the site is outside our scope of work for
this project. This report should also not be considered as an indication of the absence of or as an
evaluation of any potential environmental, geologic or mining hazards for the subject site.
If during construction, fill, soil or water conditions appear to be different than that presented in this
report, CG should be contacted to reevaluate the recommendations presented herein as necessary. A
representative of our office must observe foundation excavations, pier installation, backfill operations, and
foundation bearing strata, as applicable, in order to confirm the recommendations of this report.
If you have any questions regarding this report, please contact our office.
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Appendix A
Important Information about this Report
The data collected by Cushman Geoscience LLC (CG) during this geotechnical exploration was used to
provide geotechnical information and recommendations based on subsurface conditions for the site
evaluated, the potential effects of those conditions on the proposed structure, and recommended
foundation type for the proposed structure. The stratification lines shown on the boring log(s) are
approximate and actual transitions between materials may be more gradual or more rapid than indicated
on the boring log(s). Actual subsurface conditions encountered during construction may differ from the
subsurface conditions presented herein. This uncertainty can not be eliminated due the variable nature of
geologic conditions. Material characteristics and engineering properties of soil and bedrock may vary
between samples and between borings. The actual material characteristics and engineering properties of
the soil or bedrock may differ from interpretations based on sampled soil and bedrock. Quantitative
conclusions prior to construction regarding the geotechnical performance of a structure are not possible
due to the potential variability of subsurface conditions. Engineering judgment and experience are used
to evaluate the most likely geotechnical performance of the structure and provide geotechnical
recommendations for the structure. There are no guaranties or warranties implied or expressed.
The owner and client must understand that uncertainties are associated with geotechnical engineering
and must determine the level of risk they are willing to accept for the proposed construction. The level
of risk can be reduced, but not eliminated by more extensive exploration and sampling of the site and
additional laboratory testing, which would cost more money and take more time. To reduce the level of
uncertainty, the report should only be used by the referenced client for the referenced project and the
construction described in the report unless authorized in writing by CG. CG should be consulted to
review changes to the proposed construction such as the nature, size, configuration, orientation, location
or weight of proposed improvements. Additionally, the practice of geotechnical engineering is
continually developing knowledge and experience, and it must be understood that recommendations are
based on the state of the practice at the location and time the report was prepared. The report should not
be used more than three years after issuance unless reviewed and revised if needed by CG.
The geotechnical engineering practice in the Colorado Front Range area uses a relative classification to
evaluate the expansive potential of soils and bedrock. The expansive potential is categorized as low,
medium, high or very high based on the swell potential. The following table presents the relative
classifications.
Table No. 1 Risk Categories
-

Slab Performance Risk
Representative Percent Swell
Representative Percent Swell
Category
Surcharge)
(1000 psf Surcharge)
(500 psf
Low
Oto<3
Oto<2
Moderate
3 to < 5
2 to < 4
High
5to<8
4to<6
Very High
8 or greater
6 or greater
Source: Colorado Association of Geotechnical Engineers, “Guideline for Slab Performance Risk
Evaluation and Residential Basement Floor System Recommendations (Denver Metropolitan Area),
December 1996

The slab performance generally associated with the slab performance risk categories are as follows:
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slab cracking, differential movement and heave
slab cracking, differential movement and heave, partial framing void and furnace
plenum closure
High to Very High
large slab cracking, differential movement and heave, closed framing void and
furnace plenum
Note: More or less damage can occur in any risk category due to the variable nature of soil and bedrock.
Low
Moderate

It is important to note that measured swell or expansion is not the only criteria used in developing
foundation and floor recommendations. Other factors considered in the development of foundation and
floor recommendations are:
a.
b.
c.
d.
e.
f.
g.

Soil and bedrock variability,
Stratigraphy,
Groundwater depth during field activities and potential groundwater depth after construction,
Surface water features and site drainage,
Post construction landscaping and irrigation conditions,
Construction details and proposed use, and
Local experience.

Landscaping of the site following construction and owner maintenance will greatly affect the
performance of structures on sites with expansive soil or bedrock. Typically, moisture contents of
subsurface soils and bedrock increase after construction due to surface irrigation and the cut off of
evaporation that occurs when a slab or building is constructed. Poor owner maintenance, such as ground
surfaces sloping towards foundations or slabs and irrigated landscaping adjacent to buildings, will
increase the potential for slab and foundation movement by increasing the potential for moisture content
changes in the subsurface soils. The property owner or buyer, and anyone he or she plans to sell the
house to, must understand the risks associated with construction in areas with expansive soils and must
assume the responsibility for maintenance of the structure and the site. The owner and prospective
purchasers should review “A Guide to Swelling Soils for Colorado Homebuyers and Homeowners,” a
special publication (SP43) of the Colorado Geological Survey, which helps homebuyers and homeowner
understand and take measures to reduce the potential for damage due to expansive soils.
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FOUNDATION DRAIN DETAILS
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FLOOR FRAMING (DESIGN

AREAS
IN LNDS
NUN 10% SLOPE
PAVED AREAS
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MIN. 3%

RE: GEOTECH REPORT FOR EXCAVATION
AND BACKFILL RECOMMENDATIONS

DAMPPROOF (OR WATERPROOF AS REQ’D)
EXTERIOR SURFACE OF WALL FROM TOP OF
FOOTING TO ABOVE GROUND LEVEL,
PREPARE WALL SURFACE (I.E. PATCH HOLES
AND REMOVE FORM TIES) AND INSTALL PER
MANUFACTURERS RECOMMENDATIONS

—.-
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REINFORCED CONCRETE FOUNDATION
WALL (DESIGN BY OTHERS), SEE
GEOTECH REPORT FOR DESIGN CRITERIA
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STRUCTURAL FLOOR OR SLAB ON GRADE)
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4’ø PERFORATED, SCHEDULE 40, PIPE
RE: GEOTECH REPORT FOR FOR SUB-SLA
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MIN. 6’ GRAVEL ABOVE PIPE AND
MIN. 2’ BELOW PIPE,
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100% PASSING 1” SIEVE,
10% OR LESS PASSING THE NO. 4 SIEVE, &
3% OR LESS PASSING THE NO. 200 SIEVE

MIN. 4’ OF GRAVEL OR CRUSHED STONE
CONTAINING NOT MORE THAN 10%
PASSING A NO. 4 SIEVE, PER CODE

-

BASE OF TRENCH TO BE 12’ BELOW TOP
OF SLAB AT HIGH POINT AND SLOPE MIN.
jIFOOT TO A SUMP PIT OR OUTFALL
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IMAGINARY PLANE EXTENDING FROM THE
BO11OM OF THE FOOTING AT A 45 ANGLE
FROM VERTICAL
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SPECIFICATIONS
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