February 6, 2020 ENTECH

Revised April 28, 2020 ENGINEERING, INC.
505 ELKTON DRIVE
COLORADO SPRINGS, CO 80907
Sl UL d PHONE (719) 531-5599
20 Boulder Crescent, 2™ Floor FAX  (719) 5315238

Colorado Springs, CO 80903

Altn: Chaz Collins

Re:  Pavement Recommendations - Revised Ap p roved Q

Homestead at Sterling Ranch, Filing No. 2 By: Elizabeth Nijkamp
El Paso County, Colorado Date: 05/21/2020

El Paso County Planning & Community Development

Dear Mr. Collins:

As requested, Entech Engineering, inc. has obtained samples of the subgrade soils for Beaver
Brook Drive, Cut Bank Drive, Glendive Drive, and Niarada Drive in the Homestead at Sterling
Ranch, Filing No. 2 Subdivision, in El Paso County, Colorado. Laboratory testing to determine
the pavement support characteristics of the soils was performed. This letter presents the results
of the laboratory testing and pavement recommendations for these roadways.

Project Description

The roadways in this subdivision will be used by local traffic. Subsurface Soil Investigation and
laboratory testing was performed in order to determine the pavement support characteristics of
the soils. The filing lot layout, roadway alignments, and the locations of the test borings are
shown on the Test Boring Location Plan, Figure 1.

Subgrade Conditions

Twenty exploratory test borings were driiled in the roadways to depths of 5 to 10 feet, not to
exceed 500 feet between each testing boring. The Boring Logs are presented in Appendix A.
Sieve Analysis and Atterberg Limit testing were performed on soil samples obtained from the
test borings for the purpose of classification. Two subgrade soil types were encountered in this
investigation. Sieve analyses performed indicated the percent passing the No. 200 sieve for the
Type 1 soils at subgrade depth ranged from approximately 7 to 31 percent, and approximately
35 to 47 percent for the Type 2 soils. Atterberg Limit Tests performed on the Type 1 soils
resulted in Liquid Limits ranging from 26 to 41 and no value with Plastic Indexes ranging from
10 to 15 and non-plastic, and the Type 2 soils resulted in Liquid Limits ranging from 29 to 41
and no value with Plastic Indexes ranging from 6 to 17 and non-plastic. Sail Type 3: silty to
clayey sand; Type 4 silty to slightly silty sandstone; and Type 5 very sandy silistone. The
majority of Soil Types 3, 4 and 5 were encountered below the subgrade influence zone. Shallow
expansive bedrock was encountered in Test Boring 19, which may require mitigation. Soil Type
4 is grouped with the Soil Type 1 soils, which classified as A-1-b, A-2-4, A-2-6, and A-2-7 soils
based on the AASHTO classification system which typically provide good support
characteristics. Soil Type 2 classified as A-4 A-6, and A-7-6 soils based on the AASHTO
classification system which typically provide fair to poor support characteristics. Groundwater
was not encountered in the test borings. Water-soluble sulfate tests indicate a negligible
potential for sulfate attack.

El Paso County File No. SF-19-004
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Two subgrade soil types were evaluated for pavement support by the field investigation and
laboratory testing (Soil Types 1 and 2). The Type 2 and 5 soils areas can be overexcavated
and replaced with on-site granular Type 1 soils to provide similar support characteristics to Soil

Type 1 or kept in place and paved with the thicker (Type 2 soils) pavement and base course
sections to account for the different pavement support characteristics of the site soils.

Swell/Consolidation testing was performed on the soils based on the AASHTO Classifications
and Plastic Indexes. Swell/Consolidation Tests conducted on the Type 1 soils exhibited volume
changes ranging from -0.1 to 0.7 percent, which are below the levels in which mitigation is
required. The Type 2 soils exhibited volume changes ranging from -0.5 to 3.4 percent (TB3 at 1-
2’). A remolded sample from TB3 at 1-2' resulted in a swell of 1.7 percent, when moisture-
conditioned to 3.5 percent above in-situ moisture content. Mitigation of areas of expansive Type
2 and 5 soils will not be required within this filing providing they are properly moisture-
conditioned. Mitigation recommendations are present later in this report. Laboratory test results
are presented in Appendix B and are summarized on Table 1.

California Bearing Ratio (CBR) testing was performed on representative samples of the
subgrade soils to determine the support characteristic of the soils for the roadway sections. The
results of the CBR testing are presented in Appendix B and summarized as follows:

Soil Type 1 - Clayey Sand Fill

R @ 90% =22.0
R @ 95%=71.0
Use R = 40.0 for design

Classification Testing

Liquid Limit 28
Plasticity Index 13
Percent Passing 200 30.6
AASHTO Classification A-2-6
Group Index 0

Unified Soils Classification SC
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Soil Type 2 — Very Clayey Sand Fill

R @90%=6.0
R @ 95%=6.0
Use R = 6.0 for design

Classification Testing

Liquid Limit 32
Plasticity Index 14
Percent Passing 200 35.4
AASHTO Classification A-6
Group Index 1
Unified Soils Classification SC

Pavement Design

The CBR testing was used to determine pavement sections for this site. The pavement
sections were determined utilizing the El Paso County “Pavement Design Criteria and Report”.
All cul-de-sacs classify as low volume urban local roads, which use an 18K ESAL value of
36,500 to determine the pavement sections. The reminder of the roads classify as local roads
which use an 181K ESAL value of 292,000 to determine the pavement sections. Pavement
sections for asphalt over aggregate base course and recycled concrete base course sections
are provided. Design parameters used in the pavement analysis are as follows:

Reliability (Urban Local & Urban Local Low Volume) 80%
Serviceability Index

(Urban Local & Urban Local Low Volume) 29
"R" Value Subgrade (Soil Type 1) 40
'R" Value Subgrade (Soil Type 2) 6
Resilient Modulus (Scil Type 1) 9,497 psi
Resilient Modulus (Soil Type 2) 3,126 psi
Structural Coefficients:

Hot Bituminous Pavement 0.44
Aggregate Base Course 0.11
Recycled Concrete Base Course 0.11

Pavement calculations are attached in Appendix C. Pavement sections recommended for the
site are summarized as follows:
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Pavement Sections — Cul-De-Sac Roads,
Low Volume Urban Local Road
Soil Type 1, R=40.0
Alternatives Asphalt (in) Aggregate Base  Recycled
Course (in) Conc. (in)
1 — Asphalt Over Base Co*ﬁ()t used Slo' 4.0 -
2 — Asphalt Over Recycle : 30" - 4.0+
Low Volume Urban Local Road
Soil Type 2, A =6.0
Alternatives Asphalt (in) Adagregate Base  Recycled
Course (in) Conc. (in)
1 — Asphalt Over Base Course 4.0 8.0 -
2 — Asphalt Over Recycled Conc 4.0 - 8.0
Local Roads
Soil Type 1, R =40
Alternatives Asphalt {in) Aggregate Base  Recycled
Course {in} Conc. (in)
1 — Asphalt Over Base Course 4.0* 8.0 -
2 — Asphalt Over Recycled Conc 4.0 - 8.0
Soil Type 2, R=6.0
Alternatives Asphalt (in) Agareqate Base  Recycled
Course (in) Conc. (in)
1 - Asphalt Over Base Course 5.0 12.0 -
2 — Asphalt Over Recycled Conc 5.0 - 12.0

* Minimum sections required per the El Paso County “Pavement Design Criteria and Report”.
Mitigation

Mitigation for expansive soils will not be required for the Soil Type 1 areas of this filing of
Homestead at Sterling Ranch based on the laboratory testing; however, moisture-conditioning is
recommended for the isolated areas of the Soil Types 2 and 5 subgrade soils. The estimated
transitions between the subgrade soil types are shown in Figure 1. The actual transitions
should be field determined. Personnel of Entech Engineering, Inc. should be on site to verify
the locations for moisture-conditioning, if required, and to test the subgrade soils compacted in
these areas during the subgrade preparation. Density testing should be performed on all fill
placed within these roadway subgrade areas. The Type 2 and 5 soils can be overexcavated and
replaced with on-site granular Type 1 soils to provide similar support characteristics or kept in
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place with different pavement and base course sections to account for the varied pavement
support characteristics of the site soils.

Roadway Construction - Asphalt on Base Course or Recycled Concrete Alternatives

Prior to placement of the asphalt, the subgrade should be scarified, moisture-conditioned,
compacted to a minimum of 95% of its maximum Modified Proctor Dry Density, ASTM D-1557
at 0 to 2 percent over optimum maoisture content for cohesionless soils or to 0 to 4 percent over
optimum moisture content and compacted to 95% of the soils maximum Standard Proctor Dry
Density, ATSM D-698 for cohesive soils. The soils should be proof rolled after properly
compacted. Areas of mitigated soils, should be placed at a moisture content of 3.5 percent over
optimum. Any loose or soft areas should be removed and replaced with suitable materials
approved by Entech. Base course materials should be compacted to a minimum of 95% of its
maximum Modified Proctor Dry Density, ASTM D-1557 at + 2% of optimum moisture content.
Special attention should be given to areas adjacent to manholes, inlet structures and valves.

If significant grading is performed, the soils at subgrade may change. Modification to the
pavement sections should be evaluated after site grading is completed.

In addition to the above guidance, the asphalt, subgrade conditions, compaction of materials
and roadway construction methods shall meet the El Paso County specifications.

We trust that this has provided you with the information you required. If you have any questions
or need additional information, please do not hesitate to contact us.

Respectfully Submitted,
ENTECH ENGINEERING, INC. 0 Reviewed by:

Daniel P. Stegman

5 Mark H. Hauschild, P.E.
Senior Engineer
DPS/ac

Encl.

Entech Job No. 190014
AAprojecis/2019/190014/190014 pr-Rev
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E, SOILTYPE1-R=400:
‘4" OF ASPHALT OVER B" OF AGGREGATE OR RECYCLED CONCRETE BASE COURSE

LSOILTYPE 2-R=6.0:
‘4" OF ASPHALT OVER 8" OF AGGREGATE OR RECYCLED CONCRETE BASE COURSE

SOILTYPE2-R=610:

‘5" OF ASPHALT OVER 12" OF AGGREGATE OR RECYCLED CONCRETE BASE COURSE

DENOTES START OF
CUL-DE-SAC
SECTIONS.(TYP.)

-$- TB-2- APPROXIMATE TEST BORING LOCATION AND NUMBER

=2

hY 4 TEST BORING LOCATION PLAN hY 4 J0B NO.:
ENTECH HOMESTEAD AT STERLING RANCH, F2 190014
EL PASO COUNTY, €O
< ENGINEERING, INC. FOR SR LAND LIC Fie. No.:
A0 SGS, G BT (1) 8010 DRAVN BY: DATE DRAYY:- |  DESIGNED BY: 1@ {
JL = /20 St JAN




APPENDIX A: Test Boring Logs



TEST BORING NO. 1 TEST BORING NO. 2
DATE DRILLED  11/4/2019 DATE DRILLED  11/4/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
REMARKS REMARKS
| 2 o ®
N | §
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£ |E|B1¢] e (e z [E|E|8]| &€ |E
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.:/.. ... . .
5 1= Jl} 14 |11.3 | 2 [SANDSTONE, SILTY, FINE TO 5 T 50| 7.4 | 4
. COARSE GRAINED, GRAY i 9"
i BROWN, VERY DENSE, MOIST ]
10_] 10 ]
15 ] 15 ]
20 20
J
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ENTECH TEST BORING LOG 190014
ENGINEERING, INC. FIG NO
: R 5 A-1
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TEST BORING NO. 3 TEST BORING NO. 4
DATE DRILLED  11/4/2019 DATE DRILLED  11/4/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
REMARKS REMARKS
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FILL 0-5, SAND, VERY CLAYEY, 177 FILL O-4', 5AND, CLAYEY, 127
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MOIST 1> .,
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i BROWN, VERY DENSE, MOIST BLEEE
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4
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TEST BORING NO. 5 TEST BORING NO. 6
DATE DRILLED  11/4/2019 DATEDRILLED  11/4/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
REMARKS REMARKS
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TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED  11/4/2019 DATEDRILLED  11/4/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
REMARKS REMARKS
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TEST BORING NO. 9 TEST BORING NO. 10
DATE DRILLED  11/4/2019 DATEDRILLED  12/12/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
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TEST BORING NO. 11 TEST BORING NO. 12
DATE DRILLED  11/4/2019 DATE DRILLED  11/4/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
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TEST BORING NO. 13 TEST BORING NO. 14
DATE DRILLED  11/4/2019 DATEDRILLED  12/12/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
REMARKS REMARKS
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TEST BORING NO. 15 TEST BORING NO. 16
DATEDRILLED  12/12/2019 DATE DRILLED  11/4/2019
Job # 190014 CLIENT SR LAND, LLC
LOCATION HOMESTEAD AT STERLING RANCH
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TEST BORING NO. 17 TEST BORING NO. 18
DATE DRILLED  11/4/2019 DATE DRILLED  11/4/2019
Job # 190014 CLIENT SR LAND, LLC
L LOCATION HOMESTEAD AT STERLING RANCH
REMARKS REMARKS
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TEST BORING NO. 19 TEST BORING NO. 20
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[ JOB NO
ENTECH TEST BORING LOG 190014
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APPENDIX B: Laboratory Test Results



UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC
SOIL TYPE # | PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 2 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% e
90% B34 .
e 10
2 70% R\ !
[]
@ 60% <
& 50% —Fep
& 40% -
5 30% 0 eizto
* 20%
10%
0%
100 10 1 0.4 0.01
, Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 22
11/2" Liquid Limit 33
3/4" Plastic Index 11
1/‘ 1]
a/8" 100.0%
4 96.1% Swell
10 77.7% Moisture at start
20 60.7% Moisture at finish
40 49.7% Moisture increase
100 34.5% Initial dry density {pcf)
200 28.3% Swell (psf)

ENTECH [ LABORATORY TEST

ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE: HECKED: 2 JDATE:
COLORADO SPRINGS, COLORADO 80807 ’/]‘5 20




UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC |
SOIL TYPE # 1.CBR PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 4 JOB NO. 190014
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
IAET
BO% g 10
£ 70% \\!N@
& 60%
fl'_’ 50% el g4
g 40% B ~sig
& 30% S fago
20%
10%
0%
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Ptastic Limit 15
11/2" Liquid Limit 28
3/4" Plastic Index 13
1/2"
3/8" 100.0%
4 95.1% Swell
10 81.3% Moisture at start
20 63.3% Moaisture at finish
40 52.3% Moisture increase
100 37.3% Initial dry density (pcf)
200 30.6% Swell (psf)

; — e ﬁ
ENTECH LABORATORY TEST 108N3
ENGINEERING, INC. RESULTS 190014
2OLORACO S?;éfh?GS. COLORADO 80807 LDHAWN PATE ) N ! ,AT;/?; J B2 y
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[UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC
SOIL TYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 4 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% 4
80% R &l
80%
2 70% o
@ 60%
T 50% (8. 440
& 40%
§ 30% 00 fode
20%
10%
0%
100 10 1 0.1 0.01
Grain skze (mm)
u.s. Percent Atterberg
Sieve # Einer Limits
a Plastic Limnit 17
11/2" Liquid Limit 27
3/4" Plastic Index 10
172"
ang"
4 100.0% Swell
10 88.5% Moisture at start
20 67.6% Moisture at finish
40 53.0% Moisture increase
100 35.9% Initial dry density (pcf)
200 29.6% Swell (psf)

LABORATORY TEST
RESULTS

DRAWN DATE GHECKED: AT
| N2

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907




UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC |
SOILTYPE # | PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 5 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% - 2ina
90% \b\&‘i\
80% RN
2 70% 8L_#10
,% 60%
2 50% ~
§ 40% &0
& 30% . 4494
20%% 2200
10%
0%
100 10 1 0.1 0.01
Grain size {(mm)
u.s. Percent Atlerberg
Sieve # Finer Limits
3" Plastic Limit 24
11/2" Liquid Limit 38
3/4" Plastic Index 14
1/2"
a/8" 100.0%
4 95.7% Swell
10 15.7% Moisture at start
20 57.3% Moisture at finish
40 46.2% Moisture increase
100 31.2% Initial dry density (pcf)
200 24.7% Swell (psf)
E NTECH LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80307

LDF!AWN

DATE. 1I-|ECKED: A




ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADC B0907

4 N
UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOILTYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 6 JOB NO. 190014
DEPTH (FT 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% o=l
90% \k 4
B0%
270% \‘iﬁ‘uu
B 60%
—t
g 40% —
5 30% @40
o 20% “‘M‘lfr_'] T
10%
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Aiterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4* Plastic Index NP
1/2"
3/8" 100.0%
4 92.3% Sweli
10 69.1% Moisture at start
20 45.2% Moisture at finish
40 33.3% Moisture increase
100 22.0% Initial dry density (pcf)
200 17.9% Sweli (psf)
¥ T — I i ﬁ
ENT ECH LABORATORY TEST
RESULTS
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505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907

[UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC |
SOIL TYPE # | PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 7 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX ©
Sieve Analysis
Grain Size Distribution
100% o
90% \‘{s
80%
£ 70% ~
§ 60%
o 5p% 40
§ 40% =
& 30% H#146
Cn W %200
10%
0%
100 10 1 0.1 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic index NP
1/2"
3/8" 100.0%
4 99.6% Swell
10 89.9% Moisture at start
20 68.0% Moisture at finish
40 51.9% Moisture increase
100 29.5% Initial dry density (pcf)
200 17.2% Swell (psf)
—_— #
ENTEC H LABORATORY TEST
ENGINEERING, INC. RESULTS

DATE

LDF!AWN:

1HECKED' M
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[UONIFIED CLASSIFICATION ~ SM CLIENT SRLAND,LLC |
SOILTYPE # | PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 8 JOB NO. 190014
DEPTH (FT) 1-2 TEST B8Y BL
AASHTO CLASSIFICATION A-i-b GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100% ¢ e e H
90% = s
B0% <
2 70%
3 60% \'\%
< 50% #20
§ 40%
5 0% 40
20% —®-#100 5
1o ‘[Tz 0
0% B
100 10 1 0.1 0.01
Grain size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2* 100.0%
3/8" 98.3%
4 834.8% Swell
10 63.9% Moisture at start
20 45.3% Moisture at finish
40 34.9% Moisture increase
100 23.0% Initial dry density (pcf)
200 16.6% Swell {psf)

_ —

r
E NT Ec H LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DRAWN: DATE: §HECKED: &L ATE.
COLORADO SPRINGS, COLORADO 80907 L he/zo y




UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC |
SOIL TYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 9 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% 2z
o0e. W%
2 33:: TeL_#10
@ 60% i
& 50% -
§ 40%
& 30% \.L__ﬂ::
& o ~® 4240
10%
0%
100 10 1 0.1 0.01
Graln size {(mm)

u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 23
11/2" Liquid Limit 38
3/4" Plastic Index 15
1/2¢ 100.0%
3/8" 94.4%
4 90.9% Swell
10 74.3% Moisture at start
20 57.9% Moisture at finish
40 47.2% Moisture increase
100 31.0% Initial dry density (pcf)
200 25.0% Swell (psf)

-

ENTECH ‘ LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE. HECKED: DTE:
COLORADO SPRINGS, COLORADO 80807 i~y /28
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UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC |
SOILTYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 10 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
ISR N7
= ~
80% R
2 70% TR #10
2 60% ~
& 5o [mL 420
E [~
g 40% =440
é 30% -
20% : C‘.T 200
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limnits
3" Plastic Limit 16
11/2" Liquid Limit 26
3/4" Plastic Index 10
1/ n
3/8" 100.0%
4 94.3% Swell
10 75.1% Moisture at start
20 54.2% Moisture at finish
40 40.2% Moisture increase
100 23.9% Initial dry density (pcf)
200 18.9% Swell {psf)
%

ENTECH ‘ LABORATORY TEST

ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN DATE: HECKED: ATE,
COLORADO SPRINGS, COLORADO 80807 Iy }ﬁ 3 /a0




UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC
SOILTYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 1 JOB NO. 190014
|DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-7 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
BEENT
g ]
80% A
2 70% _p410
2 60% 2
& 50%
§ 40% -y
b 30% #4030
- 20% Tl 42q0
10%
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Lirnits
3" Plastic Limit 26
11/2" Liquid Limit 4
3/4" Plastic Index 15
1/2"
3/8" 100.0%
4 94.9% Swell
10 76.0% Moisture at start
20 58.6% Moisture at finish
40 47.7% Moisture increase
100 31.3% Initial dry density (pcf)
200 22.6% Swell {psf)

Q — #
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
20055%3 "EIFI’:‘I'\!YI\IEGS. COLORADO 80907 LDHAWN o e A ﬁ;ﬁw




ENGINEERING, INC.

505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80807

UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOIL TYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 13 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% B
. R4
& B
2 70% g #10
2 60% ™~
@ ~
2 50% 3N
§ 40% S LT
E 30%
20% e
- Tl #200
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8" 100.0%
4 04.9% Swell
10 72.1% Moisture at start
20 49.6% Moisture at finish
40 35.3% Moisture increase
100 19.2% Initial dry density (pcf)
200 14.8% Swell {psf)
N e e
ENTECH LABORATORY TEST
RESULTS

LDRAWN

DATE

A

1HECKED:
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4 ™
UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC |
SOILTYPE # | PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 16 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100% =Y
90% ~ s
B0% AN
2 70% AN =5
8 60%
2 50% ~ S
£ 40% 20
g el 44D
£ =
e ~ 100
10% 8l #200
ikal
100 10 1 0.1 0.0
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8" 100.0%
4 91.5% Swell
10 66.7% Moisture at start
20 45.3% Moisture at finish
40 32.7% Muoisture increase
100 17.9% Initial dry density (pcf)
200 13.2% Swell (psf)

% i
E NT Ec H LABORATORY TEST JosNe
ENGINEERING, INC. RESULTS 190014
COLORADO SPRINGS, COLORADO 80307 loHAWN: o T M }7;:;/;. J B~z




505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80207

UNIFIED CLASSIFICATION SM-SW CLIENT SR LAND, LLC
SOILTYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 17 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% N AT
290% i
80%
2 70%
@ 60% \i\#m
& 50% <C
§ 40% ~]
5 30% 3\
20% ‘.ﬁ:@c\
10% S '_H o0
0%
100 10 1 0.1 0.01
Graln slze {mm}
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2" 100.0%
3/8" 095.9%
4 81.6% Swell
10 57.2% Moisture at start
20 31.9% Moisture at finish
40 19.7% Moisture increase
100 10.0% Initial dry density (pcf)
200 7.4% Swell (psf)
ENT ECH LABORATORY TEST
ENGINEERING, INC. RESULTS

DRAWN DATE (GHECKED" TE:
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UNIFIED CLASSIFICATION SM-SW CLIENT SR LAND, LLC |
SOIL TYPE # 1 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 18 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0O

Sieve Analysis
Grain Size Distribution
100% i
90% iz I
80%
£ 70% \'\#w
@ 60% ~C
& 50% <
§ 40% h_
§ 30% \\W
o
20%
10% e sd Ll
0%
100 10 1 0.1 0.01
Grain size {mm)
U.S. Percent Atterberg
Sieve # Finer Limits
KN Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2" 100.0%
3/8" 95.6%
4 89.2% Swell
10 67.9% Moisture at start
20 42.7% Moisture at finish
40 28.9% Moisture increase
100 11.9% Initial dry density (pcf)
200 7.3% Swell (psi)
_ — —
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN DATE: GHECKED: ATE.
COLORADO SPRINGS, COLORADO 80607 b )/,3 'y




AASHTO CLASSIFICATION A-6

GROUP INDEX 3

UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC -
SOIL TYPE # 2 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 1 JOB NO. 190014

DEPTH (FT) 1-2 JEST BY BL

COLORADO SPRINGS, COLORADO 80907

4

Sieve Analysis
Grain Size Distribution
100% e
90°/° ‘iﬁ
80% 5
£ 70%
# 60% —
a 8- #10d
S 50% =8| 4200
S 40%
(1]
E 30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 21
11/2" Liquid Lirnit 35
3/4" Plastic Index 14
1/ "
3/8" 100.0%
4 98.8% Swell
10 87.8% Moisture at start
20 76.5% Moisture at finish
40 68.5% Moisture increase
100 55.0% Initial dry density (pcf)
200 46.5% Swell (psf)
ﬁ
ENTEC H LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DHAWN: DATE: GQHECKED:




UNIFIED CLASSIFICATION ~ SC CLIENT SR LAND, LLC |
SOILTYPE # 2 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 3 JOB NO. 190014
DEPTH (FT) 1-2 TEST 8Y BL
AASHTO CLASSIFICATION A-7-6 GROUP INDEX 2
Sieve Analysis
Grain Size Distribution
100% B
90% d
B80% i
%’ 70% 720
o 60% S
2 50% = BT
§ 40% ‘o —#2d0
E 30%
20%
10%
0%
100 10 1 0.1 0.0
Graln slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 24
11/2" Liquid Limit 41
3/4" Plastic Index 17
172"
3/8" 100.0%
4 96.7% Swell
10 80.2% Moisture at start
20 66.8% Moisture at finish
40 58.4% Moisture increase
100 45.4% Initial dry density (pcf)
200 38.8% Swell (psf)

JOB NG,

ENTECH LABORATORY TEST
ENGINEERING, INC. RSSO0 ar
COLORADO SPRINGS, COLORADO 80807 LDHAWN o8 16 ! r;:'el he J P y




ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
CCOLORADO SPRINGS, COLORADO 80907

LABORATORY TEST
RESULTS

LDRAWN: DATE GHECKED A«

Hapo )
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[UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC |
SOIL TYPE # 2 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 7 JOB NO. 190014
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-4 GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100% Jia e
90% \L#K
B0% St
g% ”4“\
5 60% 8. #14(
2 50% -
c 0 ™
§ 40% [ #200
E 30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit NP
1 1/2" Liquid Limit NV
3/4" Plastic Index NP
1, 1]
ams" 100.0%
4 99.7% Swaell
10 91.5% Moisture at start
20 80.6% Moisture at finish
40 73.7% Moisture increase
100 55.5% Initial dry density (pcf)
200 36.8% Swell (psf)
% #




UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC
SOIL TYPE # 2,CBR PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 8 JOB NO. 190014
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% —pa
80%
™~
£ 70% el
60% G
o 50% =~
§ ol \ML‘ 4200
E 30% e,
20%
10%
0%
100 10 1 0.1 0.01
Grain size {(mmj)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 18
11/2" Liquid Limit 32
3/4" Plastic Index 14
1/2¢ 100.0%
3/8" 98.5%
4 98.5% Swell
10 88.6% Moisture at start
20 70.6% Moisture at finish
40 60.3% Moisture increase
100 43.0% Initial dry density (pcf)
200 35.4% Swell (psf)
%‘ — P ﬁ
ENTEC LABORATORY TEST —
ENGINEERING, INC. RESULTS 190014

505 ELKTON DRIVE DRAWN DATE: HECKED: k TE.
COLORADO SPRINGS, COLORADO 80307 Iz\ 5/ 24
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UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC |
SOIL TYPE # 2 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 12 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% a1 & 16
0% I
80% Aus =
2 70% =
2 60% "\"'c
8. 50% .
§ 40% Nel 4240
@ 30%
o
20%
10%
0%
100 10 1 0.1 0.01
Graln size {(mm)
Uu.s. Percent Atlerberg
Sieve # Finer Limits
3" Plastic Limit 23
11/2" Liquid Limit 29
3/4" Plastic Index 6
1! "
3/8" 100.0%
4 99.7% Swell
10 99.6% Maisture at start
20 85.8% Moisture at finish
40 78.9% Moisture increase
100 64.3% Initial dry density (pcf)
200 40.9% Swell (psf)
k — S
A r
ENT ECH LABORATORY TEST
ENGINEERING, INC. RESULTS
SO Pes.coomoomnr | (T [P [ ] gr )



UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC —|
SOIL TYPE # 2 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 15 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% St
90% 4 \Lt
o 80% 10 sgrry
E 70%
@ 60% : ‘&40\
& 50% 3
g a0%
§ 20% ™ #4200
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm}
u.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 17
11/2" Liquid Limit 32
3/4" Plastic Index 15
1/2" 100.0%
3/8" 97.0%
4 95.6% Swell
10 84.5% Moisture at start
20 73.0% Moisture at finish
40 64.8% Moisture increase
100 47.2% Initial dry density (pcf)
200 35.2% Swell (psf)
g
E NTEc H LABORATORY TEST
ENGINEERING, INC. RESULTS
DATE: GHECKED:

505 ELKTON DRIVE
COLORADOQ SPRINGS, COLORADO 80807
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|UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC |
SOILTYPE # 2 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 20 JOB NO, 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 3
Sieve Analysis
Grain Size Distribution
100% (Rt
00% \ng
B0% ~]
2 70% 1920
3 60% "L‘K
& 50% e
5 40% el 4200
e
g 30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm}
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 25
11/2" Liquid Limit 40
3/4" Plastic Index 15
1/2"
a/8" 100.0%
4 99.0% Swell
10 84.7% Moisture at start
20 71.6% Moisture at finish
40 63.8% Moisture increase
100 50.0% {nitial dry density (pcf)
200 41.3% Swell (psf)
ENTECH ( LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE QHECKED: DATE
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ENGINEERING, INC.

505 ELKTON DRIVE
COLORADQ SPRINGS, COLORADO 80307

UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC |
SOILTYPE # 3 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 8 JOB NO. 190014
DEPTH (FT) 10 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% 4 it
90% >, N
80%
g 70% \!_310
@ 60% AN
= o~
8 50% e
§ 40% ]
E 30% ‘o\sm\
20% P0G
N #200
10% I I
0%
100 10 1 0.1 0.01
Grain size {mm)
U.S. Percent Alterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/ "
a/8" 100.0%
4 99.1% Swell
10 72.6% Moisture at start
20 44.8% Moisture at finish
40 33.0% Moisture increase
100 20.0% Initial dry density (pcf)
200 15.4% Swell (psh)
_ — — —
ENTEc H LABORATORY TEST
RESULTS

UHAWN:

DATE:
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UNIFIED CLASSIFICATION SC-SM CLIENT SR LAND, LLC
SOILTYPE # 3 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 17 JOB NO. 190014
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATI(_)N A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% ~3ig
90°% “*b\l#tt\
80% - F10
2 70%
g §0% T
& 50%
§ 40% [ a1
E 30% ‘ﬂ 2200
20%
10%
0%
100 10 1 0.1 0.01
Grain size {mm)
U.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit 20
11/2° Liquid Limit 27
3/4" Plastic Index 7
1/ n
a/8" 100.0%
4 95.8% Swell
10 78.2% Moisture at start
20 62.8% Moisture at finish
40 52.3% Moisture increase
100 38.3% Initial dry density (pcf)
200 30.9% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE Lomwn DATE GHECKED ATE:
COLORADO SPRINGS, COLORADO 80907 )L\ ) Z 2 /)20 J




UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC |
SOIL TYPE # 4 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 4 JOB NO. 190014
DEPTH (FT) 10 TEST 8Y BL
AASHTO CLASSIFICATION A-2-7 GHOUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% i
P
90%
80%
2 70%
§ 60% o
8. 500
g 40% A 2
& 30% “reLag
20% m 200
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 29
11/2" Liquid Limit 41
3/4" Plastic Index 12
1/ n
arms" 100.0%
4 88.7% Swell
10 54.5% Moisture at start
20 39.9% Muoisture at finish
40 32.0% Moisture increase
100 24.5% Initial dry density {pcf)
200 21.1% Swell (pst)
E NT Ec H LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DFAWS DATE: HECKED; AT
CCOLORADO SPRINGS, COLORADO 80307 L 1 li2a]




4 N
UNIFIED CLASSIFICATION  SM-SW CLIENT SRLAND, LLC
SOIL TYPE # 4 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 14 JOB NO. 190014
DEPTH (FT) [-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INEX 0

Sieve Analysis
Grain Size Distribution
100% ’%m:
90% \L<L44
 B0% AN N
€ 70%
w e_#10
60%
2 50% AN "
§ 40%
E 30% \“-@0
20%
10% w—-ﬁ 200
0% —l
100 10 1 04 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
172" 100.0%
a/8" 97.7%
4 90.5% Swell
10 62.8% Moisture at start
20 43.7% Moisture at finish
40 31.8% Moisture increase
100 16.3% Initial dry density (pcf)
200 11.8% Swell {psf)

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADOQ SPRINGS, COLORADO 80907

LABORATORY TEST
RESULTS

LDHAWN

DATE: THEL‘.KED: ﬂ\ DATE;
!) 13 /ee J




UNIFIED CLASSIFICATION ML CLIENT SR LAND, LLC |
SOIL TYPE # 5 PROJECT HOMESTEAD AT STERLING RANCH
TEST BORING # 19 JOB NO. 190014
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% e
o el |
90%
80% ‘“410
%‘ 70%
60% \nT-neea
o 50%
§ 40%
é 30%
20%
10%
0%
100 10 1 0.1 0.01
Grain size {mm)

u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 23
11/2" Liquid Limit 24
3/4" Plastic Index 2
1/2"
3/8"
4 100.0% Swell
10 98.0% Moisture at start
20 92.4% Moisture al finish
40 86.9% Moisture increase
100 71.5% Initial dry density {pcf)
200 59.7% Swell (psf)
e I— —— )

JOBND

ENTECH LABORATORY TEST

ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE: GHECKED- TE,
COLORADO SPRINGS, COLORADO 80907 . i3]0

190014
FIG NO

B-26
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CONSOLIDATION TEST RESULTS

TEST BORING # [ DEPTH(t) 0-3 JOB NO. 190014
DESCRIPTION SC SOILTYPE 1,CBR CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 116 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 9.4%
SWELL/CONSOLIDATION (%) 0.7%
SWELL CONSOLIDATION

APPLIED PRESSURE (KSF)
0.0t 0.1 1
4%

3%

2%

SWELL DU’E TO WETTINS
UNDER CONSTANT | LOAD

1%
| 0%

L] Ny

OMPRESSION/EXPANSION (%)

1%

A\

3%

D

E NT E c H SWELL CONSOLIDATION JOB NO:
TEST RESULTS 190014
ENGINEERING, INC. £16 NO

MG NO,:

505 ELKTON DRIVE DRAWN: v : r
COLORADO SPRINGS, COLORADO 80907 l PATE Do W22fa %271




CONSOLIDATION TEST RESULTS

TEST BORING # 2 DEPTH(ft) 1-2 JOB NO. 190014
DESCRIPTION SC SOIL TYPE 1 CLIENT SHALAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 114 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 12.2%
SWELL/CONSOLIDATION (%) 0.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1

) 4%

| : 3%

2%

SWELL PUE TO |WETT[NG £
UNDER {ONSTANT LOAD Z
1% @
=z
<
g
0% 2
&
\ &
\ %
\\ 1%0
\‘ 2%
\\
3%
_J
E NTECH SWELL CONSOLIDATION JOB ND
TEST RESULTS
ENGINEERING, INC. 19004
FiG NO
COLORNDD SERINGS, COLORADO 80907 L AL DATE CHECKED: A, ,/";'J;IE J B-2%
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CONSOLIDATION TEST RESULTS
TEST BORING # 4 DEPTHIft) 1-2 JOB NO. 190014
DESCRIPTION SC SOIL TYPE A CLIENT SRLAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 120 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 10.6%
SWELL/CONSOLIDATION (%) 0.5%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2%
&
1% =
SWELL DUE TO WETTING o
UNDER CONSTANT LOAID g
a.
0% >
“'\..___-\ g
'\\ ]
~ a
1% g
T 3
\‘\ °2°/D
\ 3%
4%
\_ _J
—
E NTEC H SWELL CONSOLIDATION JOB NO
TEST RESULTS
ENGINEERING, INC. su s N:mum
2 OLORADD SPRINGS, COLORADO 80507 L ERANY PO FEE | 1 des J B-24
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CONSOLIDATION TEST RESULTS
TEST BORING # 5 DEPTH(ftYy 1-2 JOB NO. 190014
DESCRIPTION SC SOILTYPE 1 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 100 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 10.1%
SWELL/CONSOLIDATION (%) 0.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2%
&
1% =
CONSOLIPATION [DUE TO WETTING 2
UNDER CONSTANT LOAD z
2 0% %
— :
(73
x @
— —-_"-c.- -1%E
o
\'\ =
N\ 3
\\\ 2%
\ -3%
4%,
\_
r
E NTEC H SWELL CONSOLIDATION JOBNOD:
TEST RESULTS 190014
ENGINEERING, INC. .
COLORADO SPRINGS. COLORADO 80507 L i DATE! CHECKED. [, ) /,T 34 J B-20




CONSOLIDATION TEST RESULTS

0.01 APPLIED PRESSURE (KSF)

0.1

4%

3%

SWELL DUE TO WETTING
UNDER CONSTANT LOAD

2%

TEST BORING # 9 DEPTH(ft) 1-2 JOB NO. 190014
DESCRIPTION SC SOILTYPE 1 CLIENT SR LAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 119 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 10.8%
SWELL/CONSOLIDATION (%) 0.3%
SWELL CONSOLIDATION

£
1% =
N
z
A———— 0% g
---"""'--. o
171}
N_\\ o
N &
=
\ 8
-2%
\‘} -3%
4%
\.
r
ENTECH SWELL CONSOLIDATION JO# NO.
TEST RESULTS 190014
ENGINEERING, INC. .
G NO.
L ggL%'hﬁng SPANGS. COLORADO 80307 L EPANY: DATES CHECKED:bL. ;/,; e J B-31




CONSOLIDATION TEST RESULTS

TEST BORING # 11 DEPTH(ft) 1-2 JOB NO. 190014
DESCRIPTION SC  SOILTYPE 1 CLIENT SRLAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 116 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 8.1%
SWELL/CONSOLIDATION (%) 0.6%
SWELL CONSOLIDATION

0.01 APPLIED PRESSURE (KSF)

SWELL
UNDER

DUE TO |[WETTING
CONSTANT LOAD

™~

4%

3%

2%

1%

OMPRESSION/EXPANSION (%)

A - 0%
\ 11%0
\\\ 2%
3%
\ J
—
SWELL CONSOLIDATION JoBNoO
ENTECH [ TEST RESULTS 190014
ENGINEERING, INC. e NG
2OLORAGO SPRINGS, COLORADO 80507 L S el cHecE Iy /EDZ;E s o J B-32-




CONSOLIDATION TEST RESULTS

TEST BORING # 1 DEPTH(ft} 1-2 JOB NO. 190014
DESCRIPTION SC SOILTYPE 2 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 11 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 15.1%
SWELL/CONSOLIDATION (%) 1.4%
SWELL CONSOLIDATION

APPLIED PRESSURE (KSF}
0.1 0.1 1
4%

3%
2%
SWELL DUE TO WETTING —
UNDER CONSTANT LOAD £
=
o
1% @
<L
o
T‘\ ]
\ %
e . 0% S
‘5\ w
~ x
5
\ 1% 0

| \ 2%

-3%

S
’ ENTECH ( S
ENGINEERING, INC.
ZOLORADO SPRINGS. COLORADD 80207 L SRS DATE: e ,ﬁ“}i}, J EiN'so'b




CONSOLIDATION TEST RESULTS

TEST BORING # 3 DEPTH(ft} 1-2 JOB NO. 190014
DESCRIPTION SC SOILTYPE 2 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 111 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 16.2%
SWELL/CONSOLIDATION (%) 3.4%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.0 0.1 1
4%
\ 3%
\ g
2% 8
2
SWELL DUE TO WETTING o
UNDER (ONSTANT LOAD g
\ g
1% 0
[T1]
| \ £
\ =
Q
\ (&)
- 0%
"--.......‘-
1%
k
f ENTECH SWELL CONSOLIDATION JoBNO
TEST RESULT.
ENGINEERING, INC. S 190014
FIG NO
9 COLORADD SPRINGS. COLORADO 80507 L AR i HEEE A 1350 J B-34




CONSOLIDATION TEST RESULTS

TEST BORING # 3 DEPTH{it) 1-2 JOB NO. 190014
DESCRIPTION SC SOILTYPE 2 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 110 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 19.7% REMOLDED AT +3.5% MOISTURE
SWELL/CONSOLIDATION (%) 1.7%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 01 1
4%
3%
SWELL DUE TO WETTINGG
UNDER CONSTANT [LOAD
2% s‘g
z
o
7]
F4
\ &
1% »
TN L
\ S
7]
b
w
! \ &
Rl B 0% =
\ 1%
\ -2%

\(

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

FiG NO .

DRAWN: DATE CHECKED: DATE:
s 1 [a J B 5 A

SWELL CONSOLIDATION J0B NO:
ENTECH [ TEST RESULTS 1 190014




CONSOLIDATION TEST RESULTS

TEST BORING # 7 DEPTH(ft) 5 JOB NO. 190014
DESCRIPTION SM SOILTYPE 2 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 91 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 6.2%
SWELL/CONSOLIDATION (%) -0.5%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2%
1% F
CONSOLIDATION DPUE TO WETTING =z
UNDER CONSTANT|LOAD 2
L 0% %
‘-.-‘--‘ é
i .1°/°g
a
\ E:J
T~ 2% %
\ 2
\ o
AN -3%
-4%
5%

/

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80807

SWELL CONSOLIDATION JOBNO
< ENTECH [ TEST RESULTS ] 190014

ENGINEERING, INC.
DRAWN DATE CHECKED: DATE Fe Nag
t| 1t )s J B-35
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CONSOLIDATION TEST RESULTS
TEST BORING # 8 DEPTH(ft) 0-3 JOB NO. 190014
DESCRIPTION SC SOILTYPE 2,CBR CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 119 PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 7.5%
SWELL/CONSOLIDATION (%) 0.5%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.0% 0.1 1
4%
3%
2%
SWELL DUE TO WETTING F
CONSTANT LOAD ;
1% %
&
b
w
]
A — 0% &
= \ 7]
\\‘ 3
\\ 1% 0
\ 2%
3%
\_ J
p
E NTEc H SWELL CONSOLIDATION JOB NO
TEST RESULTS
ENGINEERING, INC. y N;m”
L COLORADD SPRINGS, COLORADO 80507 L praw CATE B I 1zlz0 J B30
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CONSOLIDATION TEST RESULTS
TEST BORING # 20 DEPTH(ft) 1-2 JOB NO. 190014
DESCRIPTION SM SOILTYPE 2 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) I PROJECT HOMESTEAD AT STERLING RANCH
NATURAL MOISTURE CONTENT 17.1%
SWELL/CONSOLIDATION (%) 1.4%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1
4%
3%
2%
SWELL DYE TO WETTING
UNDER CQNSTANT, LOAD £
=z
=]
1% @
=
<L
[+
Fod
s 0% g
\\ 7]
T~ i
\\ N g
[e]
1%0
2%
-3%
\ J
4
E NTEc H SWELL CONSOLIDATION JOB NO.
ESUL
ENGINEERING, INC. TESTRESULTS 120014
. FiG NO
L 2OLORADO SPRINGS. COLORADO 80507 L o e crecEn b | /pf i J B-37




PROJECT HOMESTEAD AT STERLING RANCH CLIENT SR LAND, LLC
SAMPLE LOCATION TB-4 @ 0-3' JOBNO. 190014
SOIL DESCRIPTION SAND, CLAYEY, BROWN DATE 12/04/19
IDENTIFICATION SC COMPACTIONTEST # 1
TEST DESIGNATION / METHOD ASTM D-1557-A TEST BY BL
MAXIMUM DRY DENSITY (PCF) 129 OPTIMUM MOISTURE  7.8%
Compaction Curve
140
N\
AN
b
AN
130 "\
,( " hY
7 - =
I‘I AN
E 120 N,
L AN
-y
2
a
E 10
s,
N
100 -
\\“_
80
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00%
Moisture Content
8 ACTUALPOINTS - esmmPARABOLIC FIT ===ZERO AIR VOIDS
ENGINEERING, INC. MOISTURE DENSITY RELATION
505 ELKTON DRIVE FIG NO,
RAWN: DATE: KED: :
COLORADO SPRINGS, COLORADO B0907 L mida =l P /, o, J 838 |




CBR TEST LOAD DATA JOB NO: 190014
CLIENT: SR LAND, LLC
PISTON PISTON PROJECT: HOMESTEAD AT STERLING RANCH
DIAMETER {cm) AREA (in“) SCOILTYPE: 1, CBR #1
4,958 2.99250919
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 1 MOLD # 2 MOLD # 3
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD(LBS) STRESS
(INCHES) (LBS) (PS1) {LBS) {PSI) {LBS) {PSI)
0.000 0 0.00 0 0.00 0 0.00
0.025 60 20.05 96 32.08 65 21.72
0.050 85 28.40 175 58.48 235 78.53
0.075 108 36.09 263 87.89 361 120.63
0.100 128 4277 32t 107.27 520 173.77
0.125 143 47.79 393 131.33 619 206.85
0.150 153 5113 442 147.70 747 249.62
0.175 165 55.14 504 168.42 836 279.36
0.200 177 59.15 557 186.13 939 313.78
0.300 208 69.51 703 234.92 1308 437.09
0.400 235 78.53 818 27335 1605 536.34
0.500 265 88.55 939 313.78 1884 629.57
FINAL MOISTURE CONTENT
MOLD # 1 MOLD # 2 MOLD # 3
CAN # 102 119 100
WT. CAN 9.36 9.35 9.41
WT. CAN+WET 211.33 243,54 245.09
WT. CAN+DRY 185.14 217.61 219.02
WT. H20 26.19 2593 26.07
WT. DRY SOIL 175.78 208.26 209.61
MOISTURE CONTENT 14.90% 12.45% 12.44%
|WET DENSITY (PCF}) 119.0 127.6 130.5
DRY DENSITY (PCF) 110.4 1184 121.1
BEARING RATIO 4.28 10.73 £7.38
90% OF DRY DENSITY 116.1
95% OF DRY DENSITY 122.6
lIBEAFIING RATIO AT 90% OF MAX 890 ~ R VALUE 22
BEARING RATIO AT 95% OF MAX 2093 ~ R VALUE 7t
e — — —e’
JOB NO-:
ENTECH CBR TEST DATA 190014
ENGINEERING, INC. FIG NO
goosL gg;rgg S‘?F?F:YIEGS. COLORADD 80807 L DRAWN: DATE CHECKED: A | /! ;A‘ru J 3'3 q )




Stress VS Penetration

—e— 10 blows per Ilﬁ
—&— 25 blows per lift
—dr— 56 blows per lift

..'
0.600

20.00

18.00

14.00 A

1200

10.00

800 -

2.00

0.00
108

1600 +

600 +

400 |

.0

110.0

112.0

Bearing Ratio VS Dry Density

114.0 1160

118.0

BEARING RATIO AT 90% OF MAX
BEARING RATIO AT 95% OF MAX

890 ~ R VALUE
2093 ~ R VALUE

+ i
120.0 1220

JOB NO: 190014
SOIL TYPE: 1, CBR #1

\_

— ™)
ENTECH CALIFORNIA BEARING RATIO = N$§0014
ENGINEERING, INC. e
£05 ELKTON DRIVE DAAWN: : 2 '
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ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS. COLORADO 80907

PROJECT HOMESTEAD AT STERLING RANCH CLIENT SR LAND, LLC
SAMPLE LOCATION TB-8 @ 0-3' JOB NO. 190014
SOIL DESCHIPTl(_)N SAND, VERY CLAYEY, BROWN DATE 12/0419
IDENTIFICATION SC COMPACTIONTEST # 2
TEST DESIGNATION / METHOD ASTM D-698-A TEST BY BL
MAXIMUM DRY DENSITY (PCF) 120.6 OPTIMUM MOISTURE  10.8%
Compaction Curve
140
N\
A
N
h Y
130 \\
b
-
Y
A
ic 120 S
& of
2
g s
(=]
E 110
S
=\ o
100
e
\\“
S
90 ]
0.00% 5.00% 10.00% 15.00% 20.00% 25,00% 30.00%
Moisture Content
B ACTUAL POINTS = e=mmmmPARABOLIC FIT ===ZERQ AIR VOIDS
% e —
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MOISTURE DENSITY RELATION 190014
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CHECKED: b\
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CBR TEST LOAD DATA JOB NO: 190014
CLIENT: SR LAND, LLC
PISTON PISTON PROJECT: HOMESTEAD AT STERLING RANCH
DIAMETER {cm) AREA (in%) SOIL TYPE: 2, CBR #2
4.958 2.99250019
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 1 MOLD # 2 MOLD # 3
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD(LBS) STRESS
(INCHES) {LBS) (PSI) (LBS) (PSI) (LBS) (PSI)
0.000 0 0.00 0 0.00 0 0.00
0.025 37 12.36 49 16.37 74 24.73
0.050 52 17.38 68 22.72 92 30.74
0.075 65 21.72 82 27.40 12 37.43
0.100 70 23.39 93 31.08 123 41,10
0.125 76 25.40 108 36.09 148 49.46
0.150 83 27.74 120 40.10 160 53.47
0.175 90 30.08 132 44.11 183 61.15
0.200 100 33.42 148 49.46 207 69.17
0.300 120 40.10 193 64.49 243 81.20
0.400 135 45.11 230 76.86 286 95.57
0.500 153 51.13 265 88.55 331 110.61
FINAL MOISTURE CONTENT
MOLD # 1 MOLD # 2 MOLD # 3
CAN # 109 117 119
WT. CAN 9.19 943 927
WT. CAN+WET 273.45 389.76 278.08
WT. CAN+DRY 230.28 335.83 245.31
WT. H20 43.17 5393 3277
WT. DRY SOIL 221.09 3264 236.04
MOISTURE CONTENT 19.53% 16.52% 13,88%
WET DENSITY (PCF) 118.9 130.0 137.1
DRY DENSITY (PCF) 107.3 117.3 123.7
BEARING RATIO 2.34 301 4.11
90% OF DRY DENSITY 108.5
95% OF DRY DENSITY 114.6
BEARING RATIQ AT 90% OF MAX 244 - R VALUE 6
|BEAFIING RATIO AT 95% OF MAX 290 ~ R VALUE 6
e — — s )
JOB MO
ENTECH CBR TEST DATA 190014
ENGINEERING, INC. 6 O,
\ 3"&5‘&"138’5“5%‘(5@5, COLORADO 80807 L e e e A ! -T:/zp J B-42 y
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40.00 +
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0.00 -+~
0.000 0.100 0.200

Stress VS Penetration
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Bearing Ratio VS Dry Density

i - + t
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¥ 1
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BEARING RATIO AT 90% OF MAX 244 ~RVALUE 6.00 JOB NOQO: 190014
BEARING BATIO AT 95% OF MAX 290 ~ R VALUE 6.00 SOIL TYPE: 2,CBR #2
& )
7
E N TEc H CALIFORNIA BEARING RATIO ° I.'"139001 4
ENGINEERING, INC. FIG NO
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\ COLORADO SPRINGS, COLORADO 80807 L l’\ }), /20 J B' l'(3




CLIENT SR LAND, LLC JOBNO. 190014
PROJECT HOMESTEAD AT STERLING RANCH DATE  12/4/2019
LOCATION HOMESTEAD AT STERLING RANCH TESTBY BL
wowser | PP | e | classiroation | SULFATE (e
TB-1 1-2 1 sC 0.00
TB-4 1-2 1 sC <0.01
TB-7 1-2 1 SM <0.01
TB-16 1-2 1 SM <0.01
TB-19 1-2 5 ML <0.01
TB-7 5 2 SM <0.01
T8-8 10 3 SM <0.01

QC BLANK PASS

)
ENTECH Sl
LABORATORY TEST 180014
ENGINEERING, INC, SULFATE RESULTS e
COLORADQ SPRINGS, COLORADOQ 80907 DRAWN: DATE: CHECKED: DATE:
L bl i ) (Bt




APPENDIX C: Pavement Design Calculations



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA HOMESTEAD AT STERLING RANCH F2
URBAN LOCAL LOW-VOLUME
SOILTYPE1
*"Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =] 36,500

Hveem Stabilometer (R Value) Results: R= 40
Standard Deviation S, = 0.45
Loss in Serviceability Apsi = 2.2
Reliability Reliability = 80
Reliability (z-statistic) Zyp= -0.84
Soil Resilient Modulus Mg = 9497

Weighted Structural Number (WSN): — WSN = 1.67

DESIGN TABLES AND EQUATIONS

Sy =[(R-5)/11.29] + 3 Reliability (%)}  Zy (z-statistic)

— ApltS +1872)/624) 80 -0.84
Mr =107 85 _1.04
90 -1.28
k=Mg/19.4 93 -1.48
IV : : 95 -1.65
r = resilient modulus (psi) Y3 175
S = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 29 -2.33
99.9 -3.09
99,99 -3.75
A PSI
lo
% | 42-15
log, W,,= Z " So+ 9.36"I0g, {SN+1) - 0.20 + v, +2.32"log, M,.- 8.07
0.40 + =15
(8N+1)"

Left] Right Difference
4.56] 4.56 0.0 Job No. 190014
Fig. No. C-1




DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH F2
URBAN LOCAL LOW-VOLUME

SOIL TYPE |
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 36,500
Hveem Stabilometer (R Value) Results: R= 40
Weighted Structural Number (WSN): WSN= 1.67

DESIGN EQUATION

WSN = ClD[ + Cng

C, = 0.44 Suength Coefficient - Hot Bituminous Asphalt
C,= 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)Y/C, = 3.8 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = [ 3 Jinches
D, =((WSN) - (t)(C,))/C,= 3.2 inches of Aggregate
Base Course, use 4.0 inches

RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt + 4.0 inches of Aggregate Base Course, or
2. 5.0 inches of Ful Depth Asphalt

Job No. 150014
Fig. No. C-2



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA HOMESTEAD AT STERLING RANCH F2

URBAN LOCAL LOW-VOLUME

SOILTYPE |
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (Wyg)=| 36,500
Hveem Stabilometer (R Value) Results: R= 40
Standard Deviation S, = 0.45
Loss in Serviceability Apsi = 2.2
Reliability Reliability = 80
Reliability (z-statistic) Zg= 084
Soil Resilient Modulus Mg = 9497

Weighted Structural Number (WSN): sl WSN =

DESIGN TABLES AND EQUATIONS
S =[(R-5)/11.29] + 3

Reliability (%)

Zy (z-statistic)

— 10ltS. +1872)/624) 80 -0.84
Mg =107 85 -1.04
90 -1.28

K=Mgr/19.4 93 -1.48
Where: 94 -1.56
. . 95 -1.65

Mg = resilient modulus (psi) 06 .75
S, = the soit support value g7 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 99 -2.33
99.9 -3.09

99.99 -3.75

A PSI
%80 | 42.15

100, W= Z" S+ 9.367lag, JSN+1) - 0.20 + prvy
0.40 +

Left| Right Difference
4.56] 4.56 0.0

(SN+1)5.19

Job No. 190014

Fig. No. C-3

1.67

+ 2.32"log, M- 8.07



DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH F2
URBAN LOCAL LOW-VOLUME

SOILTYPE |
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 36,500
Hveem Stabilometer (R Value) Results: R= 40
Weighted Structural Number (WSN): WSN=  1.67
DESIGN EQUATION

WSN = C|D| + CgDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Swrength Coefficient - Recycled Concrete

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 3.8 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + RECYCLED CONCRETE BASE COURSE SECTION

Asphalt Thickness (1) = inches
D, = ((WSN) - (t)(C;))/C; = 3.2 inches of Recycled Concrete

Base Course, use 4.0 inches
RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt + 4.0 inches of Recycled Concrete Base Course, or
2. 5.0 inches of Full Depth Asphalt

Job No. 190014
Fig. No. C-4



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA HOMESTEAD AT STERLING RANCH F2

URBAN LOCAL LOW-VOLUME
SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 36,500

Hveem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 6
Se= 0.45
Apsi = 2.2
Reliability = 80
Zy= -0.84
Mg= 3126

Weighted Structural Number (WSN): — WSN = 2.55

DESIGN TABLES AND EQUATIONS

Si=[R-5)/11.29] + 3
Mg = 10“51 +1872) 16 24]

k=Mgr/19.4

Where:

Mg = resilient modulus (psi)

S, = the soil support value

R = R-value obtained from the Hveem stabilometer
CBR = California Bearing Ratio

Reliability (%) Zy (z-statistic)

log, W= Z ;" S+ 9.36%l0g. (SN+1) - 0.20 +

[ i 14

Left Riﬁht Diiference
4.56] 4.56 0.0

80 -0.84

85 -1.04
90 -1.28
93 -1.48
94 -1.56
95 -1.65
96 -1.75
97 -1.88
08 2.05
99 -2.33
99.9 -3.09
99.99 -3.75

[ A PSI ]

log,, 42-15
v, +2.32"log, M- 8.07
040 + =5
(SN+1)

Job No. 190014
Fig. No. ¢-¢



DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH F?
URBAN LOCAL LOW-VOLUME

SOIL TYPE 2
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 36,500
Hveem Stabilometer (R Value) Results: R= 6
Weighted Structural Number (WSN): WSN= 257

DESIGN EQUATION
WSN = C|D| + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 5.8 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = IIIinches
D, =((WSN) - (t(C)YC, = 7.3 inches of Aggregate
Base Course, use 8.0 inches

RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 8.0 inches of Aggregate Base Course, or
2. 6.0 inches of Full Depth Asphalt

Job No. 190014
Fig. No. C-6



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA HOMESTEAD AT STERLING RANCH F2

URBAN LOCAL LOW-VOLUME
SOIL TYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 36,500

Hvcem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 6
So=| 045
Apsi = 2.2
Reliability = 80
Zn= -0.84
Mp= 3126

Weighted Structural Number (WSN): — WSN = 2.55

DESIGN TABLES AND EQUATIONS

S =[(R-5)/11.29]+ 3
MR = 10[(51 +18 72)’624]

k=Mg/19.4

Where:

Mg = resilient modulus (psi)

S = the soil support value

R = R-value obtained from the Hveem stabilometer
CBR = California Bearing Ratio

Reliability (%)  Zy (z-statistic)

log, W= Z..* S+ 9.36"I0g, {SN+1) - 0.20 +

Left] Right Difference
4.56] 4.56 0.0

80 -0.84
85 -1.04
90 _1.28
93 -1.48
94 -1.56
95 -1.65
06 -1.75
97 -1.88
98 -2.05
99 233
99.9 -3.09
99.99 -3.75
[ APSI}
%80 | 4215
1094 + 232 log“;VIR- 8.07
0.40 + 0
(SN+1)

Job No. 190014
Fig. No.¢ -7



DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH F2
URBAN LOCAL LOW-VOLUME

SOIL TYPE 2
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 36,500
Hveem Stabilometer (R Value) Results: R= 6
Weighted Structural Number (WSN): WSN= 257

DESIGN EQUATION

WSN = CIDI + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Recycled Concrete

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 5.8 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHALT + RECYCLED CONCRETE BASE COURSE SECTION

Asphalt Thickness (t) = IIlinches
D, = ((WSN) - (tX(C))/Cy= 7.3 inches of Recycled Concrete
Base Course, use 8.0 inches

RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 8.0 inches of Recycled Concrete Base Course, or
2. 6.0 inches of Full Depth Asphalt

Job No. 190014
Fig. No. C-8



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA HOMESTEAD AT STERLING RANCH F2

URBAN LOCAL

SOIL TYPE |
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (Wg) =| 292,000
Hveem Stabilomelter (R Value) Results: R= 40
Standard Deviation S, = 0.45
Loss in Serviceability Apsi = 2.2
Reliability Reliability = 80
Reliability (z-statistic) Zp= -0.84
Soil Resilient Modulus Mg = 9497

Weighted Structural Number (WSN): — WSN = 2.36

DESIGN TABLES AND EQUATIONS

S =[(R-5)/11.29]+ 3
Mg = 10[(51 +1872)76 24}

k=Mgr/19.4

Where:

Mr = resilient modulus (psi)

S1 = the soil support value

R = R-value obtained from the Hveemn stabilometer
CBR = California Bearing Ratio

Reliability (%)  Zg (z-statistic)

log, W,,= Z,.” S+ 9.36%Iog, {SN+1) - 0.20 +

Left] Right] Difference
5.47| 5.47 0.0

80 -0.84
85 -1.04
90 -1.28
93 -1.48
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 -2.05
99 -2.33
99.9 -3.09
99.99 -3.75
[ A PSI ]
%80 | 42.15
pre +2.32"iog, M- 8.07
0.40 + .10
(SN+1)

Job No. 190014
Fig. No.c.-ﬁ



DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH E2

URBAN LOCAL
SOIL TYPE 1
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 292,000
Hveem Stabilometer (R Value) Results: R= 40
Weighted Structural Number (WSN): WSN= 2.36
DESIGN EQUATION

WSN = C]D] + Cng

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, = (WSN)Y/C, = 5.4 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = [_4_Jinches
D, =((WSN) - (t{C))/Cy= 5.4 inches of Aggregate
Base Course, use 8.0 inches

RECOMMENDED ALTERNATIVES

I. 4.0 inches of Asphalt + 8.0 inches of Aggregate Base Course, or
2. 6.0 inches of Full Depth Asphalt

Job No. 190014
Fig. No. ¢ (e



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

URBAN LOCAL
SOILTYPE 1

Equivalent (18 kip) Single Axle Load Applications (ESAL):

Hveem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

Weighted Structural Number (WSN): ﬁ

DESIGN TABLES AND EQUATIONS

Si=[(R-5)/11.29] + 3

HOMESTEAD AT STERLING RANCH F2

ESAL (W) =] 292,000

R= 40

Sy = 0.45
Apsi = 2.2
Reliability = 80

ZR = -0.84

Mg = 9497

WSN = 2.36

Reliability (%)  Zy (z-statistic)

= 1nltS +1872)/6 24] 80 -0.84
Mg = 107 85 _1.04
90 -1.28
k=Mgr/19.4 93 -1.48
Where: g;l -:Zg
Mg = resilient modulus (psi) o6 :] 7
S = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 99 -2.33
99.9 -3.09
99.99 -3.75

A PSI

lo
% | 42.15
log, W= Z.* S+ 9.36"log, {SN+1) - 0.20 + prevy +2.32"log, M,,- 8.07
0.40 + =io
(SN+1)

Left
547

Right
5.47

Difference
0.0

Job No. 190014
Fig. No. ¢.-1/



DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH F2

URBAN LOCAL
SOIL TYPE |
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 292,000
Hveem Stabilometer (R Value) Results: R= 40
Weighted Structural Number (WSN): WSN= 236
DESIGN EQUATION

WSN = CIDI + C2D2

C, = 0.44 Sirength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Recycled Concrete

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 5.4 inches of Full Depth Asphalt
Use 6.0 inches Full Depth

FOR ASPHALT + RECYCLED CONCRETE BASE COURSE SECTION

Asphalt Thickness (t) = [_4 |inches
D, =((WSN) - (t)(C))/C; = 5.4 inches of Recycled Concrete

Base Course, use 8.0 inches
RECOMMENDED ALTERNATIVES

1. 4.0 inches of Asphalt + 8.0 inches of Recycled Concrete Base Course, or
2. 6.0 inches of Full Depth Asphalt

Job No. 190014
Fig. No.C-/L.



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA HOMESTEAD AT STERLING RANCH F2
URBAN LOCAL
SOIL TYPE 2
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 292,000
Hveem Stabilometer (R Value) Results: R= 6
Standard Deviation Sp= 0.45
Loss in Serviceability Apsi= 2.2
Reliability Reliability = 80
Reliability (z-statistic) Zg=  -0.B4
Soil Resilient Modulus Mg = 3126
Weighted Structural Number (WSN): — WSN = 3.50
DESIGN TABLES AND EQUATIONS
Sy =[(R-5)/11.29] 3 Reliability (%)  Zg (z-statistic) |
= 1S +1872)1624] 80 -0.84
Me = 107 85 -1.04
90 -1.28
k=Mgr/19.4 93 -1.48
Where: 94 -1.56
. ) 95 -1.65
Mg = resilient modulus (psi) 96 175
S, = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 29 -2.33
59.9 -3.09
99.99 -3.75
A PSI
lo
% | 42.15
log, W= Z " S+ 9.36%og, {SN+1) - 0.20 + 1094 + 2.32"Ibg, M .- 8.07
040+ =D
(SN+1)”
Left| Right Difference
547| 5.47 0.0 Job No. 190014

Fig. No. <3y



DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH F2

URBAN LOCAL

SOIL TYPE 2
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 292,000
Hveem Stabilometer (R Value) Results: R= 6
Weighied Siructural Number (WSN): WSN= 3.50

DESIGN EQUATION

WSN = C]D] + C2D2

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Aggregate Base Course

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C,; = 7.9 inches of Full Depth Asphalt
Use 8.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D, = ((WSN) - (1)(C)))/C, = 11.8 inches of Aggregate

Base Course, use 12.0 inches

RECOMMENDED ALTERNATIVES

1. 5.0 inches of Asphalt + 12.0 inches of Aggregate Base Course, or
2. 8.0 inches of Full Depth Asphalt

Job No. 190014
Fig. No. ¢+



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA HOMESTEAD AT STERLING RANCH F2
URBAN LOCAL
SOILTYPE 2

Equivalent (18 kip) Single Axle Load Applications (ESAL):

Hveem Stabilomeler (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

Weighted Structural Number (WSN): ﬁ

DESIGN TABLES AND EQUATIONS

Si=[(R-5)/11.29) + 3
Mg = 10[(51 +1872)/6 24]

k=Mg/19.4

Where:

Mg = resilient modulus (psi)

S1 = the soil support value

R = R-value obtained from the Hveem stabilometer
CBR = California Bearing Ratio

ESAL (W g) =] 292,000
R= 6

Se= 0.45
Apsi = 2.2
Reliability = 80

ZR = -084

Mg = 3126

WSN = 3.50

Reliability (%)  Zjy (z-statistic)

log, W= Z." S+ 9.36"log, {SN+1) - 0.20 +

Left

Difference

5.47

0.0

80 -0.84
85 -1.04
90 -1.28
93 -1.48
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 -2.05
99 -2.33
99.9 -3.09
99.99 -3.75

[ A PSH ]

IOQ’D 42-15
T + 2.32 Iog“;\nn- 8.07
040 + 519
{SN+1)

Job No. 190014
Fig. No. ¢ -5



DESIGN CALCULATIONS

DESIGN DATA HOMESTEAD AT STERLING RANCH F2

URBAN LOCAL
SOIL TYPE 2
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 292,000
Hveem Stabilometer (R Value) Results: R= 6
Weighted Structural Number (WSN): WSN= 3.50
DESIGN EQUATION

WSN = CID] + CZDZ

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.11 Strength Coefficient - Recycled Concrete

D, = Depth of Asphalt (inches)
D, = Depth of Base Course (inches)

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 7.9 inches of Full Depth Asphalt
Use 8.0 inches Full Depth

FOR ASPHALT + RECYCLED CONCRETE BASE COURSE SECTION

Asphalt Thickness () = inches
D, ={(WSN) - (1)(C))C, = 11.8 inches of Recycled Concrete

Base Course, use 12.0 inches

RECOMMENDED ALTERNATIVES

1. 5.0 inches of Asphalt + 12.0 inches of Recycled Concrete Base Course, or
2. 8.0 inches of Full Depth Asphalt

Job No. 190014
Fig. No.{A1%



