April 14, 2023 ENTE c H

ENGINEERING, INC,

cso& ELKTON DRIVE
SR Land, LLC mme WI”SS';*:?S‘%WWT
20 Boulder Crescent, 1% Floor, Suite 100 FAX  (718)531-5238
Colorado Springs, Colorado 80803
Approved @
Attn: Chaz Collins git:e%;g;hzgg?mp, PE

Re: Pavement Recommendations
Homestead North at Sterling Ranch — Filing No. 1
El Paso County, Colorado
Entech Job No. 222146

Dear Mr, Collins:

As requested, Entech Engineering, Inc. has obtained samples of the pavement subgrade soils
from the roads in the Homestead North at Sterling Ranch Filing No. 1 Subdivision. This letter
presents the results of the laboratory testing and pavement recommendations for the roadway
sections within the filing.

Project Description

The roadways for this project consist of sections of Wheatland Drive, Nat Love Drive, Texas Jack
Drive, along with Tom Ketchum Drive including the cul-de-sac, Jack Helm Drive, Harvey Logan
Drive, and Jane Kirkham Drive located northeast of Colorado Springs, in the northern portion of
El Paso County, Colorado. Subsurface Soil Investigation and laboratory testing were performed
in order to determine the pavement support characteristics of the soils. The approximate locations
of the test borings are presented on the Test Boring Location Plan, Figure No 1.

Subgrade Conditions

Eighteen test borings wers drilled along the roadways to depths of approximately 5 and 10 feet
below the existing subgrade surface at he required intervals. The soils in the test borings
consisted of clayey sand fill and slightly silty to silty sand fill {Soil Type 1), native silty to clayey
sand (Soil Type 2), native sandy clay (Soil Type 3) silty to slightly siity to clayey sandstone (Soil
Type 4), and very sandy to sandy claystone to very clayey sandstone (Soil Type 5).

The pavement designs will be based on 2 soil types, Soil Type A and Soil Type B. The type 1, 2,
and 4 soils will be grouped together as Soit Type A and the type 3 and 5 soils will be grouped
together as Soil Type B due to similar characteristics. The Test Boring Logs are presented in
Appendix A. Sieve Analyses and Atterberg Limit testing were performed on the subgrade soil
samples obtained from the test borings for the purpose of classification. The percent passing the
No. 200 sieve for the Type A soils is approximately 9 to 36 percent. The Type A subgrade soils
generally classify as A-1-b, A-2-4, A-2-6 and A-4 soils. The Type B soils generally classify as A-
4 to A-6 soils which typically provide poorer pavement support characteristics using the AASHTO
classification system. Mitigation of the Type B soils will be required. Groundwater was not
encountered in the test borings. Water soluble sulfate tests results indicated that the soils exhibit
a negligible potential for sulfate attack.
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Atterberg Limits Testing on samples of all types of the soils taken from the test borings resulted
in Liquid Limits of No-Value to 37 percent and Plastic Indexes of Non-Plastic to 19 percent.
Swell/Consolidation Testing on random samples from all soil types resulted in volume changes
from 0.2 to 1.6 percent and consolidations of 0.2 to 0.5 percent. These results indicate a low
consolation potential and a low to moderate expansion potential. Test results indicate that
mitigation due to expansive soils is not required on this site. Laboratory test results are presented
in Appendix B and are summarized in Table 1.

California Bearing Ratio (CBR) testing was performed on representative samples of Soil Type 1
and Sail Type 2 to determine the support characteristics of the subgrade soils for the roadway
sections. The results of the CBR testing, are presented in Appendix B and summarized as follows:

Sail Type A — Clayev Sand Fill

R @ 90% = 60.0
A @ 95% =74.0
Use R = 50.0 for design

Soil Type B -~ Very Clayey
Sandstone
R® 90%=1
R@95%=14
Use R = 14.0 for design

Classification Testing
Soil Type A : Soit Type B

Liquid Limit 28  Liguid Limit 29
Piasticity Index 13 Plasticity Index 1
Percent Passing 200 25.8 Percent Passing 200 39.2
AASHTO Classification A-2-6 AASHTO Classification A-6
Group Index o Group Index 1
Unified Soils Classification SC  Unified Soils Classiication  SC

Pavement Design

CBR testing was used to determine pavement sections for the roadways. Pavement sections
were determined utilizing the Ei Paso County Pavement Design Criteria Manual. The cul-de-sac
section on Tom Ketchum Drive classifies as an urban local (low volume) roadway, which will use
an 18k ESAL value of 36,500 for design. The remaining roadways classify as urban local roads,
which will use an 18k ESAL value of 292,000 for design purposes. Alternative pavement sections
were determined for asphalt supported by aggregate basecourse, and asphalt supported by
recycled concrete. County approval is required if recycled concrete is to be utilized. Additional
laboratory testing for the recycled concrete is in process.

EPC PROJECT No. SF-2213
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Design parameters used in the pavement analysis for the roadways are as foliows:

Reliability (Collector) 80%
Serviceability Index 2.0 20%
Standard Deviation 0.44
“R” Value Subgrade

Soil Type A 50.0

Soil Type B* 14.0*
Resilient Modulus

Soil Type A 13,168 psi

Soil Type B* 4,060 psi
Apsi 2.0
Structural Coefiicients

Hot Bituminous Pavement 0.44

Aggregate Basecourse 0.1

Recycled Concrete 0.11

*The Type B scils, where encountered will require removat up to 18 inches of the Type B Soils and replacement with
on-site Type A Soils.

The pavement design calculations are presented in Appendix C. Pavement section alternatives
for the roadway sections are presented below. Any additional grading may result in subgrade
soils with different support characteristics. The following pavement sections should be re-

evaluated if additional grading is performed.

Soil Type A Pavement Sections
ESAL = 36,500 — Urban Local (Low Volume)

Altemative Asphalt (in)  Basecourse (in) Recycled Concrete {in
1. Asphalt Over Basecourse 3.0* 6.0" -
2. Asphalt Over Recycled Concrete 3.0 - 6.0

Soil Type A Pavement Sections

ESAL = 292,000 — Urban Local

Alternative Asphalt (in)  Basecourse (in) Recycled Concrete (in
1. Asphalt Over Basecourse 3.0 8.0* -
2. Asphalt Over Recycled Concrete aor - 8.0

*Minimum sections requited per El Paso County Pavement Design Criteria Manual.
-Full Depth Asphalt is not alowsd in unincomarated El Paso County.

Mitigation

E! Paso County requires mitigation of expansive soils that have a swell of 2 percent or greater
with a 150 pound per square foot surcharge. Based on the swell testing, the soils at subgrade
depth do not require mitigation for expansion potential.
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The Type B soils consisted of expansive clays, which would require thicker asphalt sections. In
the areas with Type B soils, it is recommended that 18 inches of the Type B soils be removed and
replaced with Type A soils. The thinner Soil Type A sections can then be used. The approximate
extents of the Type B soils are shown in Figure No. 1. The approximate locations for mitigation
will be field determined.

Roadway Construction — Asphalt on Aggregate Basecourse or Recycled Concrete
Alternatives

Prior to placement of the asphalt, the subgrade should be mitigated as required and compacted
to a minimum of 95 percent of the soils maximum Modified Proctor Dry Density, ASTM D-1557 at
12 percent of optimum moisture content or to 95% of the soils maximum Standard Proctor Dry
Density ASTM D-698 at 0 to 4 percent over optimum moisture content, and proofrolled. Any loose
areas should be removed and replaced with suitable materials. Basecourse materials should be
compacted to a minimum of 95 percent of its maximum Modified Proctor Dry Density, at + 2
percent of optimum moisture content. Special attention should be given to areas adjacent to
manholes, inlet structures and valves.

Based on the soils encountered, subgrade soil problem areas, if any, will be identified at proof
roll. We do not anticipate issues with the subgrade in regards to shallow water, frost susceptible
soils, groundwater or drainage conditions, soluble sulfates, or cold weather construction.

In addition to the above guidance, the asphalt, basecourse, recycled concrete, subgrade
conditions, compaction of materials and roadway construction methods shall meet E! Paso
County pavement design specifications.

We trust that this report contains the information you require. If you have questions or need
additional information, please contact us.

Respectfully Submitted,
ENTECH ENGINEERING, INC. Reviewed by:

g7
;’l i 53475
aniel P.'Stegman Austin M. Nossokoff, P.ESmsus

DPS/lu
Encl.

Entech Job No. 222146
AAprojects/2022/222146 pr
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REVISION |BY

INC.

505 ELXTON DRIVE
COLORADOD SPRINGS, COL 80907 719 3N-5399

SOIL TYPE 1

URBAN LOCAL (LOW VOLUME)
(36,500 ESAL)

- 3" ASPHALT OVER 6"
AGGREGATE BASE COURSE OR
RECYCLED CONCRETE.

ENTECH

ENGINEERING,

@

[] ALL OTHER ROADWAYS
CLASSIFY AS URBAN LOCAL
ROADS (292,000 ESAL)

- 3" ASPHALT OVER 8"
AGGREGATE BASE COURSE OR
3" ASPHALT OVER 8" OF
RECYCLED CONCRETE.

FZ74 LOCATIONS IN WHICH 18
INCHES OF OVEREXCAVATION
AND REPLACEMENT WILL BE
REQUIRED. LOCATIONS TO BE
FIELD DETERMINED BY
ENTECH PERSONNEL.

MAT LOVE OR.- TEXAS JACK DR

STA:T+8340

EL PASO COUNTY
SR LAND, LLC

TEST BORING LOCATION MAP
FOR

HOMESTEAD NORTH @ STERLING RANCH, F1

1"=100"
TB- APPROXIMATE TEST BORING
LOCATION AND NUMBER

—SEE REPORT FOR
COMPOSITE SECTIONS

#




APPENDIX A: Test Boring Logs




r~ )
TEST BORING NO. 1 TEST BORING NO. 2
DATE DRILLED 11/16/2022 DATE DRILLED 11/16/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
REMARKS REMARKS
X gl ;
Bl s 85 »
€ |5|8] 8] g € |518/8] §
£ 1£]8¢ : E € | €8¢ EIE
DRY TO &', 11/16/22 8 iﬂi £ | 8 [pRYTO 5, 11716722 MR FHERF
‘FILL 05, GAND, CLAYEY, FINE | | [FILL 0-5', SAND, CLAYEY, FINE 7
TO MEDIUM GRAINED, BROWN, ";'.- 21|11.8| 1 [TOMEDIUM GRAINED, BROWN, | ..l 31]12.2| 1
MEDIUM DENSE, MOIST 1o ] DENSE TO MEDIUM DENSE, P
MOIST T
s 1 i 17|18 1 5 |-> 3R 15(12.1] 1 1
10 7 10 7]
15 ] 15 ]
20 7 {20 7
.
ENTECH [ TEST BORING LOG ]
ENGINEERING, INC.
L gl.eomnomg;gfas.oommom LWWN: pATE: CHECENN0 ;7?\:%}—22. J
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TEST BORING NO. 3 TEST BORING NO. 4
DATE DRILLED 11/16/2022 DATE DRILLED 11/18/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
REMARKS REMARKS
5 ® o ®
E |58 2 E ;|88 5|8
1 HHE AHEHHE
DRY TO 10, 11/16/22 2 |2|8|2| = | & |oryTos, 11162 S (2|82 2|3
FiLL 0-4', SAND, CLAYEY, FINE | 2 FILL 0-5, SAND, CLAYEY, FINE | . T
TO MEDIUM GRAINED, BROWN, . 35[11.2| 1 [TO MEDIUM GRAINED, BROWN, "';'.. 20{22] 1
MEDIUM DENSE, MOIST L |DENSE TO MEDIUM DENSE, DRY 7.7
SANDSTONE, VERY CLAYEY, 5 50101} 5 5 '/-34 15] 1
FINE TO MEDIUM GRAINED, 10" =
GRAY BROWN, VERY DENSE, y
MOIST 7
10 50{92 | 5 10 7
- 4. -
15_“ 15_:
20 1 20
g *—_ -
* _ ) -
ENTECH [ TEST BORING LOG
ENGINEERING, INC.
L COLORADO SPRINGS, COLORADO 30007 l DRAWN: DATE: CHECK?W (%3222




TEST BORING NO. 5 TEST BORING NO. 6
DATE DRILLED 11/16/2022 DATE DRILLED 1116/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
"REMARKS REMARKS
| & | ®
815 8|5
e |- [g|&| & € |518/El 5|8
tHHH HEAHE
DRY TO 5, 11/16/22 3 5 g|2| £ | & |ory 1O 10, 11718022 3 ;_%_;';‘3 AR
"BAND, SILTY, FINE TO COARSE | ] [SAND, SILTY, FINE TO GOARSE | |+
GRAINED, TAN, DENSE, MOIST '| 45} 4.1 | 2 |GRAINED, TAN, MEDIUMDENSE,|  “|{ 'H 24/ 25] 2
SANDSTONE, SILTY, FINE TO IDRY TO MOIST 11
COARSE GRAINED, TAN, VERY 1
DENSE, MOIST 5 50{107| 3 5 111 J 24144} 2
7n o L R .
i CLAYSTONE, SANDY, GRAY
i BROWN, HARD, MOIST
10 7] 10 50[14.8| 5
—— 7!
15 7 15 7
20 7 20 ]
%
_ j
ENTECH [ TEST BORING LOG
ENGINEERING, INC.
L COLORADO SPRINGS, COLORADG 80907 L ORAWN DATE: CHECKEZW) ,?B,)_’L




TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED 11/16/2022 DATE DRILLED 11/16/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
REMARKS REMARKS
- -1

€ |-|8l & § € |-|el8| §

HHHEHE i hHE
DRY TO 5', 11/16/22 a % B|m| = | §|DRYTOS, 11/16/22 M FHERE
FILL0-5, SAND, SILTY FINE o FILL 0-3', SAND, SILTY, FINETO | |;
TO MEDIUM COARSE, TAN, b 24122 | 1 [COARSE GRAINED, TAN, MEDIUM " } 29119 1
MEDIUM DENSE TO DENSE, b DENSE, DRY T1:
DRY TO MOIST 7 SAND, CLAYEY, FINE TO .

5 10.1 | 1 [MEDIUM GRAINED, GRAY BROW| 5 . fill 37|18.2] 2

™ DENSE, MOIST
10: 10 7
15 15 7
_ —— N W

< ENTECH TEST BORING LOG
ENGINEERING, INC. | |

505 ELKTON DRIVE DRAWN: DATE: CH ; :
\ COLORADO SPRINGS, COLORADO 80907 l E?}J |?I§3-2?— J




TEST BORING NO. 9 TEST BORING NO. 10
DATE DRILLED 1117/2022 DATE DRILLED 11/17/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
"REMARKS REMARKS
w | ¥ |
g | a € {_|2|8
H-HHE H-HHE
DRY TO 10, 11/17/22 8 |&|3[3] £ |8 |oryTOS5, 11717202 S |zidlg] = |3
"SAND, SILTY, FINE TO COARSE | CLAY, SANDY, TAN, VERY STIFF, P
GRAINED, TAN, DENSE, DRY T11- Wl 301 1.6 | 2 |[moisT T +2|152| s
1. SANDSTONE, VERY CLAYEY,
Tik IFINE GRAINED, BROWN, VERY
SANDSTONE, SLIGHTLY SILTY, | 5 50| 9.8 | 4 [DENSE, MOIST 5 50|10.5] 5
FINE TO COARSE GRAINED, 10" 9"
TAN, VERY DENSE, MOIST ]
10 50[10.9| 4 10 7
- 6. ]
15 ] 15 ]
20 20 7]
ENTECH TEST BORING LOG

505 ELKTON DRIVE

ENGINEERING, INC.

CHI :
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TEST BORING NO. 11 TEST BORING NO. 12
DATE DRILLED 11/17/2022 DATE DRILLED 1117/2022
Job # 222148 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
REMARKS REMARKS
-] & - | =
8|3 g%
€ |-(g18] 8|8 € |88 5|8
2HEHEE £ |B[2e| £ |2
DRY TO &', 11/17/22 S 1a13l2| £ | 8 [oryTO8, 11117722 2 2|88l 213
"SAND, SILTY, TAN T ~2 |SAND, SILTY, TAN RA 2
SANDSTONE, GLAYEY, FINE TO 50| 9.2 | 4 | CLAYSTONE, VERY SANDY, s0l 63| 5
MEDIUM GRAINED, BROWN, 10" BROWN, HARD, MOIST 6" |
VERY DENSE, MOIST
50106} 4 5 s0| 86| 5
7. 6.
10_' 10_'
15 7 15 7
20 20_:
. —-— -
ENTECH ‘ TEST BORING LOG ]
ENGINEERING, INC.
- COLORADO SPRINGS, COLORADO 80607 L DRKWN. oATE o Sw ;D;IE -Z5 J
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ENTECH

ENGINEFRING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADOQ 80907

[

TEST BORING LOG

L DRAWN:

DATE:

R

TEST BORING NO. 13 TEST BORING NO. 14
DATE DRILLED 11/17/2022 DATE DRILLED 11/17/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
"REMARKS REMARKS
® K
2|3 | &
— - E — [ 'E
£ |- a E | = 2 g
§ 2 'ig. % g é % 2 %. ; g e
st = L] —
DRY TO &', 11/17/22 - 5 B| & 218 DRY 1O 5, 11/17/22 a UE,- 55 i 'g“ 3
BAND, SILTY, TAN 7. 2 |FILL 0-5, SAND, SILTY FINE 1] T
SANDSTONE, CLAYEY, FINE TO 501 7.7 | 4 |TOMEDIUM COARSE, TAN, Tl .26 36| 1
MEDIUM GRAINED, BROWN, 6" MEDIUM DENSE, MOIST J:H
VERY DENSE, MOIST “TJ
5 50{63 | 4 5 77! 17]15.1| ¢
- 5' -
10_: 10 ]
15_' 15
20 20_'
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TEST BORING NO. 15 TEST BORING NO. 16
DATE DRILLED 11/17/2022 DATE DRILLED 11/17/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
"REMARKS REMARKS
| ® o]
2| & 2| &
€88l 5|8 € (-|a|BI 5|8
£ |2 HE S s |Blgle[§|F
DRY TO 10, 11/17/22 & |&I8| 8] 2 3 |DRYTO &, 11/17/22 -] c%' 5 i_i 3
FILL 0-9, SAND, SILTY, FINE TO | o FILL 0-3', SAND, CLAYEY, FINE A e
COARSE GRAINED, TAN, ";'.'1- 25| 2.4 | 1 [TO MEDIUM GRAINED, TAN, i 10] 591 1
MEDIUM DENSE, MOIST TO DRY ] MEDIUM DENSE, MOIST 1.
T4l SANDSTONE, SILTY, FINE TO
5 J 22| 7.4 | 1 |COARSE GRAINED, TAN, VERY | 5 E 501 86| 4
Tl DENSE, MOIST 6"
SANDSTONE, CLAYEY, FINE TO 10 50[13.7| 4 10 7
MEDIUM GRAINED, TAN, VERY 11" =
DENSE, MOIST “ "
15_'_ 15 7
20 20
H .
: ENTECH TEST BORING LOG
ENOGINEERING, INC.
g nggms. COLORADC 80907 L oRAwn: OATE: g;l lzm.rf?-z,z J




TEST BORING NO. 17 TEST BORING NO. 18
DATE DRILLED 11/17/2022 DATE DRILLED 11/17/2022
Job # 222146 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, F-1
REMARKS REMARKS
- | ® | =
(3 15
€ |5(8/8] 8|8 € (5|88 g |&
£ 288 2| A EHEE
DRYTO S, 1117/22 8 |&|8|2| = |8 |orYTOS, 1171722 s 1182 2|3
FILL 0-5', SAND, CLAYEY, FINE = SAND, SILTY, TAN 1. 2
TO MEDIUM GRAINED, BROWN, "';','. 21|8.1 | 1 | SANDSTONE, SILTY, FINE TO i3 50| 72| 4
MEDIUM DENSE, MOIST Toked COARSE GRAINED, BROWN, TP 11t
VERY DENSE, MOIST N
5 8l 20|71 | 1 50(12.0| 4
6!1
i -
10 10 7
15 7 15 7
20 7 20 T
JOB NO.
ENTECH TEST BORING LOG ] 222148
ENGINEERING, INC. FIGND:
COLORADO E;F;eres. COLORADO 80907 L oRA oATE: s m'iﬁi‘}lﬂ-?_ J -




APPENDIX B: Laboratory Test Results
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[UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC
SOIL TYPE # 1,CBR PROJECT STERLING RANCH, F-1
|ITEST BORING # 3 JOB NO. 222146
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100% o
90% W\\
o B80% wo
E 70% =~
@ 60% Selop
o 50%
§ ao% win: 4
2 3% g #200
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 15
11/2" Liquid Limit 28
3/4" Plastic Index 13
1,2“
3/8" 100.0%
4 94.5% Swell
10 76.7% Moisture at start
20 59.1% Moisture at finish
40 48.3% Moisture increase
100 32.8% Initial dry density (pcf)
200 25.8% Swell (psf)
%

ENTECH LABORATORY TEST
< ENGINEERING, INC. l RESULTS I

F|G NO.
505 ELKTON DRIVE DRAWN: DATE: QHECKED: DATE: g i
COLORADO SPRINGS, COLORADO 80807 L N |2-23-22 J |
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UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC
OIL TYPE # 1 PROJECT STERLING RANCH, F-1
TE RING # 1 JOB NO, 222146
DEPTH (FT) 1-2 JEST BY BL
AAS CLASSIFICATION A-2-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% ) "
80% ]
80% .
g 70% w\
80% 2
50% -
E 40% o
0% d
o 20% #200
10%
0%
100 10 1 0.1 0.01
Grain sizs (mm)
u.s. Percent Atterberg
Sieve # Finet Limits
3" Plastic Limit 20
11/2° Liquid Limit 35
an Plastic Index 15
e
am* 100.0%
4 94.0% Swell
10 T1.7% Moisture at start
20 61.3% Moisture at finish
40 49.3% Moisture increase
100 32.0% initial dry density (pef)
200 25.4% Swell (psf)

ENTECH LABORATORY TEST
Y ENGINEERING, INC. RESULTS 22148
COLDRADO SPRINGS, COLORADO 0607 me OATE m:_su ,”“Ii‘g -22. J Z )
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UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC
SOIL TYPE # 1 PROJECT STERLING RANCH, F-1

|TEST BORING # 2 JOB NO. 222146
DEPTH (FT) 1-2 TEST BY BL
|AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% 0
80% -\b\ﬁ‘
80% \3—419
270% —
g 60%
o
i =
£ a0% ~e| #2900
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 20
11/2" Liquid Limit 32
3/4" Plastic Index 12
1/2"
3/8" 100.0%
4 95.4% Swel
10 81.0% Moisture at start
20 67.5% Moisture at finish
40 58.7% Moisture increase
100 44.6% Initial dry density (pcf)
200 34.8% Swell (psf)
%
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UNIFTED CLASSIFICATION sc CLIENT ~SRLAND, LLC
SOIL TYPE ¢ PROJECT STERLING RANCH, F-1
TEST BORING # 3 JOB NO. 222146
DEPTH (FT) 1-2 TEST BY BL
[AASHTO CLASSIFICATION A-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% —feiid
0% l%
80%
270% > -
é 80%
50%
Em 1y
30% 00
20%
10%
0%
100 10 1 0.1 0.01
Graln size {(mm)
u.s. Percent Atterberg
Sieve # Einer Limits
3 Plastic Limit 22
11/2" Liquid Limit 32
3/4" Plastic Index 10
1/2"
a/8" 100.0%
4 99.6% Swell
10 88.7% Moisture at start
20 72.6% Moisture at finish
40 62.0% Molsture increase
100 45.4% Initial dry density (pcf)
200 33.7% Swell (psf)
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UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC
SOIL TYPE # 1 PROJECT STERLING RANCH, F-1
TEST BORING # 4 JOB NO. 222146
DEPTH (FT) 1-2 TEST BY BL

[AASHTO CLASSIFICATION A-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% 7o)
90% [o-p4 |
270%
8 60% ~
50%
€ T~
0 "‘l\ A"
§ gozft \.\v\“‘wﬁeeo
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 19
11/2" Liquid Limit 29
3/4" Plastic Index 10
1/2"
3/8" 100.0%
4 95.5% Swell
10 83.2% Moisture at start
20 67.6% Moisture at finish
40 57.0% Moisture increase
100 39.5% Initial dry density (pcf)
200 30.0% Swell (psf)
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505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80807

RESULTS

LABORATORY TEST

DATE:

LDHAWN:

g

FHECKED:

Sw

DATE 3 —22_J

UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOIL TYPE # PROJECT STERLING RANCH, F-1
TEST BORING # 7 JOB NO. 222146

|DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% —a/at
90%
80% 210
£ 70%
g eo% e
8 50% =
40% ‘{E
g 30%
20% Q
10%
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 96.9% Swell
10 81.4% Moisture at start
20 56.5% Moisture at finish
40 41.4% Moisture increase
100 24.4% Initial dry density (pcf)
200 18.6% Swell (psf)

FIG NO.:




UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOILTYPE # 1 PROJECT STERLING RANCH, F-1
TEST BORING # 8 JOB NO. 222146
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
90% g
_ 80% A -
c 70%
@ 60% et —&r
L 50% -
§ a0%
5 30% P~
20%
10%
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Einer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8" 100.0%
4 95.4% Swell
10 78.1% Moisture at start
20 59.3% Moisture at finish
40 46.8% Moisture increase
100 28.3% Initial dry density (pcf)
200 19.4% Swell (psf)
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SM — CLIENT ~ SRLAND, LLC
SOIL TYPE # 1 PRQJECT STERLING RANCH, F-1
{TEST BORING 14 JOB NO, 222146
DEPTH {FT) 1-2 JEST BY BL
HTOQ CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% — P ERT
0% 'Et_
-] su% B #10
E 70%
§0% \\
50% -
4% i 40
30%
20%
10%
0%
100 10 1 0.1 0.01
Grain siza (mm)
u.s. Percent Atterberg
Sieve # FEiner Limits
3" Plastic Limit NP
11/2° Liquid Limit NV
3/4" Plastic Index NP
1/2"
3" 100.0%
4 95.9% Swell
10 74.2% Moisture at start
20 54.0% Molsture at finish
40 41.9% Moisture increase
100 25.9% Initial dry density {pcf)
200 18.8% Swell {psf)

ENGINEERING, INC. RESULTS g
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UNIFIED CLASSIFICATION SM-5-W CLIENT SRLAND, LLC
1L E # 1 PROJECT STERLING RANCH, F-1
ITE ORING # 15 JOB NO, 222146
DEPTH (FT) 1-2 JESTBY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Graln Size Distribution
100% --MT
80% i
80% .
£ 0% \ﬂ{‘
60%
50% \"K
§ 40% P
30%
20% -
10%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Eliner Limits
Ky Plastic Limit NP
11/2" Liquid Limit NV
3/4* Plasticindex NP
1/2"
3/8° 100.0%
4 95.9% Swell
10 72.1% Moisture at start
20 47.9% Moisture at finish
40 30.6% Moisture increase
100 13.4% Initial dry density (pcf)
200 2.1% Swall (psf)
__ I
ENTECH LABORATORY TEST
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|UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC
SOIL TYPE # 1 PROJECT STERLING RANCH, F-1
TEST BORING # 16 JOB NO. 222146
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
90% C
80%
£ 70% b
2 60% \\
& 50%
G 40% =
E 30%
20%
10% ® #200
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
11/2" Liquid Limit 27
3/4" Plastic Index 11
1/2"
3/8" 100.0%
4 96.6% Swell
10 76.6% Moisture at start
20 52.0% Moisture at finish
40 36.4% Moisture increase
100 20.2% Initial dry density (pcf)
200 15.0% Swell (psf)
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FICATION SC CLIENT SRLAND,LLC
SOIL TYPE # 1 PROJECT STERLING RANCH, F-1
TEST BORING # 17 JOB NO. 222146
DEPTH (FT) 1-2 TESTBY
AASHTO CLASSIFICATION A-2-6 GROUP IND 2
Sieve Analysis
Grain Size Distribution
100% -
90% — 16
80%
g 70% ) =3
60%
50%
40% -4
0% #2
20%
10%
0%
100 10 1 0.1 0.01
Graln skxs (mm)
u.s. Percent Atterberg
Sleve # Einer Limits
a3 Plastic Limit i6
112" Liquid Limit 34
3/4° Plastic Index 18
i
ams 100.0%
4 97.8% Swell
10 86.3% Moisture at start
20 73.3% Moisture at finish
40 64.2% Moisture increase
100 46.0% Initial dry density (pcf}
200 34.2% Sweli {psf)

ENTECH LABORATORY TEST :
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[UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOIL TYPE # 1 PROJECT STERLING RANCH, E-1

,MG_ 15 JOB NO, 222146
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX #VALUE!
Sieve Analysis
Grain Size Distribution
100%
80% P
80% \.ﬁa
2o
60%
a 50°% S
40%
E 30%
20% = }240.
30%
0%
100 10 1 0.1 0.01
Graln size (mm)
uU.s. Percent Atterberg
Sieve # iner Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
12"
3" 100.0%
4 96.6% Swell
10 79.3% Moisture at start
20 56.1% Moisture at finish
40 43.0% Moisture increase
100 21.3% Initial dry density {pcf)
200 21.2% Swell (psf)

ENTECH LABORATORY TEST
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[UNIFIED CLASSIFICATION SM CLIENT SRLAND, TLC
SOIL TYPE # 2 PROJECT STERLING RANCH, F-1
E G # 5 JOB NO. 222146
DEPTH (FT) 1-2 TEST BY BL
IAASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
00% k4
- 80%
£ 70% #10
g \u
60%
i N
é 40%
o 30% T
20%
10% " §200
0% (1]
100 10 i 0.1 0.01
Graln size {mm)
U.S. Percent Atterberg
Sieve # Einer Limits
3 Plastic Limit NP
112" Liquid Limit NV
b T2 Plastic Index NP
1/2-
B 100.0%
4 94.2% Swell
10 70.0% Moisture at starnt
20 47.9% Moisture at finish
40 36.0% Moisture increase
100 20.7% Initia dry density {pcf)
200 16.0% Swell (psf)
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[UNIFTED CLASSIFICATION SM CLIENT SRLAND, LLC

L TYPE 2 PROJECT STERLING RANCH, F-1
TEST BORING # 6 JOB NO. 222146
DEPTH (FT) 12 TEST BY BL
[AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0

Sieve Analysis
Grain Size Distribution

100% f

20% 'M\

B80% =

= e

™~

30% .
20%
10% [ 4200
i 1]
100 10 1 0.1 0.01
Grain slze {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Piastic Limit NP
112 Liquid Limit NV
3/4" Plastic Index NP
1/2*
a/ms" 100.0%
4 95.2% Swell
10 72.5% Moisture at start
20 51.2% Moisture at finish
40 39.9% Moisture increase
100 23.0% Initial dry density (pcf)
200 15.3% Swell (psf)

< ENTECH LABORATORY TEST
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ﬂﬂiE!ED GLASSIFICATION SM CLIENT SRLAND, L1.C
SOIL TYPE # 2 PROJECT STERLING RANCH, F-1
TEST BORING # 9 JOB NO. 222146
DEPTH(FT) 1-2 TEST BY BL
AAS CLASSIFICATION A-1-b GROUP INDEX 0
Sleve Analysis
Grain Size Distribution
100% 1]
00% \L&L

o so% \

£ 70% *¥10

S

2 50% b

; 40% =

30% -
20% - WT
1% 1
0%
100 10 1 0.1 0.01
Graln slze {mm)

u.s. Percsnt Atterberg
Sieve # Finer Limits
a Plastic Limit NP
11/2" Liquid Limit NV
g Plastic Index NP
1/2"
38" 100.0%
4 91.0% all
10 68.5% Moisture at start
20 50.1% Moisture at finish
40 38.9% Moisture Increase
100 22.5% Initial dry density {pcf)
200 16.8% Swell (psf)

ENGINEERING, INC. RESULTS 22148
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[UNIFIED CLASSIFICATION  SC CLIENT SRLAND, LLC
SOIL TYPE # 2 P ECT STERLING RANCH, F-1
TEST BORING # 8 JOB NO. 222146
DEPTH (FT) 5 TEST BY BL
AASHT SSIFICATION A-2-4 GROUP INDEX 2
Sleve Analysis
Grain Size Distribution
1005 o B &
90% ud
BO% \u@
_§ 70% ~
g oo B
. 50% s
40% ~e 0
g 30% =
20%
10%
0%
100 10 1 0.1 0.01
Graln alze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 20
11/2° Liquid Limit 29
3/4" Plastic Index 9
12
a3/8" 100.0%
4 98.0% Swell
10 79.9% Moisture at start
20 60.1% Moistura at finish
40 50.4% Moisture increase
100 36.6% Initial dry density {pcf)
200 202% Swell (psf)
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LABORATORY TEST
RESULTS

SM CLIENT SRLAND, LLC
SOIL TYPE # 2 PROJECT STERLING RANCH, F-1
TEST BCRING # 6 JOB NQ. 222146
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX
Sieve Analysis
Graln Size Distribution
100%
80% <
80% _—
20% 9. 210
60% ™
50% -
E 40% e
30%
20% i e 2200
10%
0%
100 10 | 0.1 0.01
Grain size {mm)
Uu.s. Percent Atterberg
Sieve # FEiner Limits
3 Plastic Limit
11/2" Liquid Limit
a4 Plastic Index
1/2"
3/8" 100.0%
4 94.2% well
10 75.7% Moisture at start
20 59.7% Moaisture at finish
40 49.7% Moaisture increase
100 31.9% Initial dry density (pcf)
200 21.7% Swall {psf)
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LABORATORY TEST
RESULTS
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UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOIL TYPE # 2 PROJECT STERLING RANCH, F-1
TEST BORING # 9 JOB NO. 222146
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX #VALUE!

Sieve Analysis
Grain Size Distribution
100% -
90% <
8% e
e 70%
§ 60% \ﬁ:\
8 50% =
§ 40%
g o b
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2" 100.0%
3/8" 97.8%
4 95.7% well
10 77.3% Moisture at start
20 60.1% Moisture at finish
40 49.4% Moisture increase
100 35.1% Initial dry density (pcf)
200 28.8% Swell (psf)
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ENTECH

LABORATORY TEST

CLIENT SRLAND,LLC
PROJECT STERLING RANCH, F-1
JOB NO. 222146
TEST BY BL
GROUP INDEX 10
Sieve Analysis
Grain Size Distribution
100% ol
oo ——§—¥10__| -‘! [
80% ~
70%
60% e 4240
5 50%
40%
0%
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a Plastic Limit 18
11/2° Liquid Limit 37
314" Plastic Index 19
1/2"
%I
4 100.0% Swell
10 96.4% Moisture at start
20 91.0% Moisture at finish
40 84.7% Moisture increase
100 71.6% Initial dry density {pcf)
200 64.4% Swell {psf)
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[UNIFIED CTASSIFICATION  SC CLIENT SRLAND,LLC
SOIL TYPE # 4 P ECT STERLING RANCH, F-1
TEST BORING # 11 JOB NO. 222146
DEPTH (FT) 12 TEST BY BL
[AASHTO %SHCAT!Q'N A-2-6 GROUP INDEX 0
Sleve Analysis
Grain Size Distribution
100% e
o0% !
80%
270%
60%
50%
m —
jo
20%
10%
0%
100 10 1 0.1 0.01
Grain skre (mm)
u.s. Percent Atterbery
Sieve # Elner Limits
3 Plastic Limit 18
112" Liquid Limit 29
34" Plastic Index 1
12"
am" 100.0%
4 97.3% ell
10 82.3% Moisture at start
20 66.1% Moisture at finish
40 56.5% Moisture increase
100 37.1% Initial dry density (pcf)
200 28.2% Swell (psf)
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SC “CLENT —  SRLAND,LLC
SOIL TYPE # 4 QJECT STERLING RANCH, F-1
TEST BORING # 13 JOB NO. 222146
DEPTH (FT) 1-2 TJEST BY BL
SHTO SSIFICATION A-2-4 GROUP INDEé 0
Sleve Analysis
Grain Size Distribution
100% -
80% ‘FQ
80% -
2 70% \{
80% <
50%
E :
0% S~
20%
10%
0%
100 10 1 0.1 0.01
Graln slze (mm)
U.s. Percent Atterbarg
Sieve # Finer LHmits
3 Plastic Limit 19
11/ Liquid Limit 29
3/4" Plastic Index 10
12" 100.0%
a/8" 96.6%
4 92.6% Swell
10 71.9% Moisture at start
20 52.1% Moisture at finish
40 42.0% Moisture increase
100 259% Initial dry density {pcf)
200 21.4% Swell (psf)
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[UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOIL TYPE # 4 PROJECT STERLING RANCH, F-1
|TEST BORING # 18 JOB NO. 222146
DEPTH (FT) 1-2 TEST BY BL
LAASHTO CLASSIFICATION A-1-b GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100%
90% :
o 80%
§ ;g://: 8_#10
 feon N
§ 40% ol
& 30% =~
20% -
10% #
= il
100 10 1 0.1 0.01
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 95.6% Swell
10 64.8% Moisture at start
20 40.8% Moisture at finish
40 30.0% Moisture increase
100 17.8% Initial dry density (pcf)
200 13.3% Swell (psf)
_ T
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[UNIFTED CLASSIFICATION SM CLIENT ~ SR LAND, LLC
SOILTYPE # 4 PROJECT STERLING RANCH, F-1
{TE ING # 5 JOB NO. 222146
DEPTH (FT) 5 JEST BY BL
[AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% =Byt
80% M
80% ™~
@ 700 '{#w
z 60% AN
-~
50% NG
40% .
30%
& 20% o
10% 0
o% il
100 10 1 0.1 0.01
Grain slze {mm)
us, Percent Atterberg
Sieve # Eiper Limits
3 Plastic Limit NP
11/ Licjuid Lienit NV
3/4" PlasticIndex NP
1/2"
a/m" 100.0%
4 98.8% all
10 77.9% Moisture at start
20 49.9% Moistura at finish
40 30.5% Moisture increase
100 15.4% Initial dry density (pcf)
200 12.4% Swell (psf)
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[UNIFIED CLASSIFICATION SM-SW LIENT SRLAND, I1.C
SOIL TYPE # 4 PROJECT STERLING RANCH, F-1
T IN 9 JOB NO. 222146
DEPTH (FT) 10 TEST BY BL
[AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
0% 3
80%
g 70% A\
60% \*\#m
50%
40% ~
30%
20%
10% ,
by i
100 10 1 0.1 0.01
Graln sixa (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
11/2° Liquid Limit NV
a3/4" Plastic Index NP
1/2" 100.0%
a/g" 98.3%
4 86.6% Swell
10 57.0% Moisture at start
20 35.9% Moisture at finish
40 21.2% Moisture increase
100 16.2% initial dry density (pcf)
200 113% Swell (psf)
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RESULTS
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sC SRLAND,LLC
SOIL TYPE # 4 PROJECT STERLING RANCH, E-1
TEST BORING 15 JOB NO, 222146
DEPTH (FT) 10 TEST BY BL
[AASHTO CLASSIFICATION A-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% BB — it
B0% ﬂq
B0%
& 70% >
g 60% N
-} 50% ~
40% 4
Jo
20%
10%
0%
100 10 1 0.1 0.01
Graln size (mm)
Uu.s. Percent Atterberg
Sleve # Einer Limits
K Plastic Limit 20
11/2° Liquid Limit 32
3/4" Plastic Index 12
12"
3/8" 100.0%
4 9% 4% Swell
10 92.3% Moisture at start
20 69.3% Moisture at finish
40 55.1% Moisture increase
100 414% Initial dry density (pcf)
200 35.5% Swell {psf)




é ™
ICATION SM ~CLIENT SELAND, LLC
SOIL TYPE 4 P ECT STERLING RANCH, F-1
TEST BORING # 16 JOB NO. 222146
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sleve Analysis
Grain Size Distribution
100% T
o =
& 70% N
60% \Qu
50%
E 40% ™ a
$ 30% g0
20%
10%
w, i
100 10 1 0.1 0.01
Grain size (mm)
U.Ss. Percent Attarberg
Sieve # Finer Limits
3 Plastic Limit NP
112 Liquid Limit NV
as" Plastic Index NP
1/2* 100.0%
a/8" 95.1%
4 85.7% Swall
10 58.9% Moisture at start
20 40.9% Moisture at finish
40 30.8% Moisture increase
100 173% Initial dry density (pcf)
200 12.3% Swell (psf)
ENTECH LABORATORY TEST
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[UNIFIED CLASSIFICATION M CLENT “SRLAND, LLC
SOILTYPE # 4 PROJECT STERLING RANCH, F-1
TEST BORING # 18 JOB NO. 222146
DEPTH (FT) 1-3 TEST BY BL
AASHTO gLAgS!EICAlI_Q_Q GROUP INDEX #VALUE!

Sieve Analysis
Grain Size Distribution
100% —-p
20% <
80% P
2w #10
e -
50% 320
40% =
jo
20%
10%
0%
100 10 1 0.1 0.0%
Grain slze (mm)
u.s. Percent Atterberg
Einer Umits
g Plastic Limit
112" Liquid Limit
a4 Plastic Index
12"
am* 100.0%
4 96.8% Swell
10 72.9% Moisture at start
20 51.5% Moisture at finish
40 40.3% Moisture increase
100 24.8% Initial dry density {pcf)
200 18.5% Swell (psf)
ENTECH ‘ LABORATORY TEST
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4 ™\
SC “CLIENT SR LAND, LIC
SOIL TYPE # 5,CBR#2 PROJECT STERLING RANCH, F-1
TEST BORING # 12 JOB NO, 222146
DEPTH (FT) 1-3 TEST BY BL
|AASHTO CLASSIFICATION A-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% r it
90% \LGK
80%
o
o T
6% W
40% H 240
jo
20%
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
U.5. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 18
112" Liquid Limit 29
3/4" Plastic Index 11
1/2"
3/8" 100.0%
4 99.4% Swell
10 91.7% Moisture at start
20 80.8% Moisture at finish
40 72.6% Moisture increase
100 51.6% Initial dry denstty (pcf)
200 39.2% Swell (psf)

LABORATORY TEST
RESULTS

< ENTECH
ENGINEERING, INC.
lnmwn; DATE: 1HECKEDW ) zl: 'Z'L

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907
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CL EDEE I SR LAND, LLC
SOIL TYPE # 5 PROJECT STERLING RANCH, F-1
TEST BORING # 12 JOB NO. 222146
DEPTH (FT) 1-2 JEST BY BL
AASHTO CLASSIFICATION A-4 GROUP INDEX 2
Sieve Analysis
Grain Size Distribution
100% fBfii
80%
BO% ey
£ 70% SN
60%
2 50% N
40%
30%
* 205
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Aiterberg
Sieve # Finer Limits
3" Plastic Limit 17
11/2" Liquid Limit 26
3/4" Plastic Index 9
172
38"
4 100.0% well
10 94.0% Moisture at start
20 86.5% Moisture at finish
40 79.1% Molisture increase
100 61.9% initial dry density (pcf)
200 512% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS g
COLORADO sPRitGs, coLonapososr § L 7 oME 1"E°'E'ﬂ) 11523 22 g'- 27




FICATION SC CLIENT SRLAND, LIC
SOIL TYPE # 5 PROJECT STERLING RANCH, F-1
TEST BORING # 3 JOB NO, 222146
DEPTH (FT) 10 TEST BY BL
[AASHTO CLASSIFICATION A-6 GROUP INDEX 3
Sieve Analysis
Grain Size Distribution
100% --WM 5
80%
80% \m
2r0% et
60% e
50% 10
40%
a0%
20%
10%
0%
100 10 1 0.1 0.01
Grain stze {(mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 20
11/2° Liquid Limit a3
3/4" Plastic Index 13
12"
a/8* 100.0%
4 99.4% Swell
10 94.3% Moisture at stant
20 80.3% Moisture at finish
40 69.6% Moisture increase
100 55.8% Initial dry density {pcf)
200 46.9% Swell {(psf)

< ENTECH LABORATORY TEST

ENGINEERING, INC. RESULTS
G OLORNDE SPRINGS, COLORADO 80007 DATE: TE"ES w




CL CLIENT SRLAND,LLC
SOIL TYPE # 5 PROJECT STERLING RANCH, F-1
TEST ING # 6 JOB NO, 222146
|DEPTH {FT) 10 TEST BY BL
[AASHTO CLASSIFICATION A-6 GROUP INDEX 8
Sleve Analysis
Grain Size Distribution
100% ol =gy [
s0% 0
g 80% Sur
70% Hﬂ
60%
50%
40%
5 0%
20%
10%
0%
100 10 1 0.1 0.01
Graln slze {(mm)
U.S. Percent Atterbarg
Sigve # Finer Limits
3 Plastic Limit 18
11/2* Liquid Limit 31
a4 Plastic Index 13
172"
3,8.
4 100.0% Swell
10 99.4% Moisture at start
20 98.0% Molsture at finish
40 95.4% Moisture increase
100 86.0% Initial dry density (pcf)
200 73.0% Swell (psf)

ENTECH
< ENGINEERING, INC. RESULTS U
SSELCNOMNE  camcomerr] [T W e w=—| | €-3) |

LABORATORY TEST




[ Y
[ONIFTED CLASSIFICATION  SC CLIENT SRLAND,LLC
SOIL TYPE # 5 PROJECT STERLING RANCH, F-1
TEST BORING # 10 JOB NQ, 222146
DEPTH (FT) 5 TEST BY BL
|AASHTO CLASSIFICATION A-6 GROUP INDEX 2

Sleve Analysis
Grain Size Distribution
100%
90% ‘lN,{
B(% -
2%
§ s0% —~
& so0% g
E 40%
30%
20%
0%
0%
100 10 1 0.1 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Einer Limits
3 Plastic Limit 18
11/2 Liquid Limit 3
3/8" Plastic Index 13
12"
a/s" 100.0%
4 98.8% Swell
10 88.9% Moisture at start
20 76.4% Moisture at finish
40 67.2% Moisture increase
100 50.5% Initial dry density (pcf)
200 433% Swell (psf)

ENTECH

< ENGINEERING, INC.
505 ELKTON DRIVE
L COLORADO SPRINGS, COLORADO 80507

LABORATORY TEST
RESULTS

lumvm. DATE: TEG«ED: gw ( ilf_fa_zz__




CONSOLIDATION TEST RESULTS

¥ 3 03 JOBNO. 222146
DESCRIPTION SC SOILTYPE 1,CBR CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 13.1%
SWELL/CONSOLIDATION (%) 0.5%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2%
SWELL DUE TO WETTING £
UNDER (ONSTANT LOAD z
1% &
E
- —I= "2
N g
=
A%8
\\ -
ﬁ %
.
ENTECH SWELL CONSOLIDATION xemo: |
TEST RESULTS - 222146
ENGINEERING, INC. BN
COLORADO GPRINGS, GOLORADO 80807 L oATE: CETW \22.2? -2 J




CONSOLIDATION TEST RESULTS
1 1-2 JOBNO. 222146
DESCRIPTION SC SOILTYPE 1 CLIENT SR LAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 11.1%
SWELL/CONSOLIDATION (%) 0.2%
SWELL CONSOLIDATION

0.01 APPLIED PRESSURE (KSF)

0.1

4%

¥

SWELL DYE TO WETTING
UNDER CONSTANT LOAD

#

COMPRESSIONEXPANSION (%)

- 0%
t
\‘i\ 1%
N
\\
5’ 2%
3%
\__
[ SWELL CONSOLIDATION JOB NO:
& hreen |

it FIG NQ.:
- COLOAADO SPRINGS, COLORADC 80807 l ORAVN: DATE: *EZ0 | z__ﬁ'—ﬁ 22 )| §-24




CONSOLIDATION TEST RESULTS

[TEST BORING # 2 DEPTH{) 1-2 JOBNO., 222146
DESCRIPTION SC SOILTYPE 1 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 113 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 12.5%
SWELL/CONSOLIDATION (%) 03%
SWELL CONSOLIDATION
0.01 APPLIED PRESSURE (KSF) 0 1
4%
3%
2% R
§
1% §
SWELL DUE T¢{ WETTING Q
UNDER{ CONST. LDAD
- 4
Y . 0% %
"--...__--
\I\\ 1%
)
\\"T
2%

_
s ENTECH

ENGINEERING, ING.

805 ELKTON DRVE
COLORADOC SPRINGS, COLORADO 20907

<

[

SWELL CONSOLIDATION
TEST RESULTS

L DRAWN

DATE:

i e

JOA NO.:
222146

G NO.:




CONSOLIDATION TEST RESULTS

it 16 ) 12 JOBNO, 222148
DESCRIPTION SC SOILTYPE 1 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 119 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 9.9%
SWELL/CONSOLIDATION (%) -0.2%
SWELL CONSOLIDATION
0.01 APPLIED PRESSURE (KSF) 04 ;
4%
3%
2%
CONSOLIDATION DUE TG WETTING £
UNDER CONSTANT [OAD =
1% nps
g
e "
&
\ =
a%8
\ -
3%
_J
N N
ENTEC H SWELL CONSCLIDATION JOB NO.:
TEST RESULTS 222146
ENGINEERING, INC. S
COLDRADO SPRIGS, COLORADO 80507 L DR DATE: *=oTw | (1°%3-22 J - )




CONSOLIDATION TEST RESULTS
¥ 7 12 JOB NO. 222146
DESCRIPTION SC SOILTYPE 1 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 117 PRACJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 10.3%
SWELL/CONSOLIDATION (%) 0.2%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
%
3%
2%
SWELL LJUE TO WETTING £
UNDER QONSTANT LOAD ]
1% @
E
T — — "
\ E
\ 5
N %8
2%
3%
\ y
ENTECH SWELL CONSOLIDATION P
TEST RESULTS 222146
& ENGINEERING, INC. _—
L co.orADO sPANGs, coLorsnossarr  J | T BATE: 17 |z.%-2?— J B-2+ |




CONSOLIDATION TEST RESULTS
[TEST BORING # 3 DEPTH() 5 JOBNO. 222146
DESCRIPTION SC SOILTYPE 2 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 103 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 7.0%
SWELL/CONSOLIDATION {%) -0.5%
SWELL CONSOLIDATION
001 APPLIED PRESSURE (KSF) 01 ]
4%
3%
2%
1%
CONSOLIDATION DUE [TO I'IIT’G £
UNDER (ONST. LOAD ;
Ay 0% g
-I-.,- E
-1%§
o
&
-
=
\\ %8
\\ 4%
N 5
%

y
3 Y
SWELL CONSOLIDATION 308 NG::
ENTECH [ TEST RESULTS 122146
' ENGINEERING, INC. o
COLORADO SPRIGS, COLORADO 80007 L OIRAWN DATE: s Y ‘ZZB' 222 3% |




CONSOLIDATION TEST RESULTS
10 ) 1-2 JOBNQ. 222146
DESCRIPTION CL SOILLTYPE 3 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT {PCF) 111 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 13.3%
SWELL/CONSOLIDATION (%) 1.6%
SWELL CONSOLIDATION

0.01 APPLIED PRESSURE (KSF)

0.1

4%
3%
SWELL| DUE WETTING
UNDER | CONST. LOAD
*g
g
<
1% 2
\
fip— 0% g
1%
2%
)
SWELL CONSOLIDATION JOB NO:
ENTECH [ L oS -
ENGINEERING, INC. _—
COLORADO SPRINGS, COLORADO 80907 L ORAI: DATE: G‘Eﬁ IL?-'% -2 -29




CONSOLIDATION TEST RESULTS

7 11 ] JOBNQO. 222146
DESCRIPTION SC SOILTYPE 4 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 117 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 9.8%
SWELL/CONSOLIDATION (%) 03%
SWELL CONSOLIDATION

0.01 APPLIED PRESSURE (KSF)

0.1

4%

3%

3

SWELL D
UNDER

TO WETTING
STANT| LOAD

it

3

#
COMPRESSION/EXPANSION (%)

2%
N\
3%
4%
r
SWELL CONSOLIDATION

ENTECH TEST RESULTS ]
ENGINEERING, INC.
mmﬁmm DRAWN OATE &E% Igﬁ? -22 J




r
CONSOLIDATION TEST RESULTS
# 15 10 JOBNQ. 222146
DESCRIPTION SC SOILTYPE 4 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 118 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 10.1%
SWELL/CONSOLIDATION (%) 0.7%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
%
%
SWELL DPE TO WETTING
UNDER CONSTANT LOAD
2%
€
2
1%
g
I =
&
A%8
\ -
a%
.
ENTECH SWELL CONSOLIDATION
TEST RESULTS
g ENGINEERING, INC.
L COLORADO SPRIGS, COLORADG 81607 l DRAWN: DATE: ms@ 2- '—2.'2—J




CONSOLIDATION TEST RESULTS
3 Y10 JOBNO, 222148
DESCRIPTION SC SOILTYPE 5 CLIENT SRLAND, LLC
NATURAL UNIT DRY WEIGHT {PCF) 120 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 9.5%
SWELL/CONSOLIDATION (%) 03%
SWELL CONSOLIDATION
001 APPLIED PRESSURE (KSF) o .

1%

3

SWELL| DUE TQ WETTING
UNDER| CONSTANT LOAD

#

|
3 #
COMPRESSIONEXPANSION (%)

3

-
%

4%

ENGINEERING, INC.

505 ELKTON DRIVE DRAWN: 3 . DATE:
GOLORADO SPRINGS, COLORADO 80507 { DATE: ”?ﬁ

\__
SWELL CONSOLIDATION
<> ENTECH TEST RESULTS
N




CONSOLIDATION TEST RESULTS
' # 6 10 JOB NQ, 222146
DESCRIPTION CL SOILTYPE 5 CLIENT SRELAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 109 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 15.4%
SWELL/CONSOLIDATION (%) 1.1%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2% g
=
Q
(1]
2
1\ T E
\ g
X\ 0% g
~— \ 8
\‘ 1%
L 2%
N
[ ENTECH SWELL CONSOLIDATION Jo8 No:
TEST RESULTS 222146
4 N RI"., l"ct FIG NO.:
- mm@ COLORADO 80907 L DRAWN: OATE: CEEEBW (?—D""Z‘.Ti'zj— y B-4%

O
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CONSOLIDATION TEST RESULTS
# 10 ) 5 JOB NO. 222146
DESCRIPTION SC SOILTYPE 5 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 111 PROJECT STERLING RANCH, F-1
NATURAL MOISTURE CONTENT 14.0%
SWELL/CONSOLIDATION (%) 0.9%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2% g
SWELL DUE TO WETTING z
UNDER CONSTANT |LOAD g
2
1% §
‘\
\
p— 0% 3
\ 8
\ -1%

\ ny
4
; SWELL CONSOLIDATION JOB NO.:
ENTECH SR oS [ =5
P ENGINEERING, INC. FIG NO.:
X COLORADO SPRNGS, COLORADO 80807 oRAWN DATE: W L z93-22. J i




CLIENT SR LAND, LLC JOB NO. 222146
PROJECT STERLING RANCH, F-1 DATE 12/20/2022
LOCATION STERLING RANCH, F-1 TESTBY BL
wousen | P | N | cuassircanon | SULFATE e

TB-1 1-2 1 SC <0.01

TB-4 1-2 1 SC 0.00

TB-7 1-2 1 SM <0.01

TB-5 5 4 SM 0.00

TB-8 5 2 SC <0.01

QC BLANK PASS

ENTECH | oo e
G, INC.
COLORADOC SPRINGS, COLORADO 80007 DRAWN: DATE: 2 DATE;
| B 12




PROJECT STERLING RANCH, F-1 CLIENT SR LAND, LLC
SAMPLE LOCATION TB-3 @ 0-3' JOBNO. 222146
SOIL._RESCRIPTION FIL1., SAND, CLAYEY, BROWN DATE 1117/22
IDENTIFICATION SC COMPACTIONTEST # 1, SOIL TYPE #1
TEST DESIGNATION / METHOD ASTM D-1557-A TJEST BY BL
M DEN PC 130.1 OFTIMUM MOISTQFIE 7.2%
Compaction Curve
140
hY
h Y
\k
130 F ‘?\
. SN
o 120
4 N
i N
N
E o N
-
s
N
100
|
80 —
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 80.00%
Moaisture Content
W ACTUALPOINTS =« ==mPARABOLIC FIT wemmeZERQ AlF VOIDS

ENTECH

ENGINEERING, INC.
505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80507

MOISTURE DENSITY RELATION




CBR TEST LLOAD DATA JOBNO: 222146
_ CLIENT: SR LAND, LLC
PISTON PISTON PROJECT: STERLING RANCH, F-1
DIAMETER (cm) AREA (in®) SOIL TYPE: 1,CBR #1
4.958 2993
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 1 MOLD # 2 MOLD # 3
DEPTH LOAD{LBS) STRESS LOAD(LBS) STRESS LOAD({BS) STRESS
(INCHES) (LBS) (PS1) (LBS} (PS1) (LBS) (PSI)
0.000 0 0.00 0 0.00 0 0.00
0.025 200 66.83 214 71.51 585 195.49
0.050 258 86.22 489 163.41 200 26733
0.075 294 98.25 675 225.56 969 323.81
0.100 336 112.28 954 318.80 1276 426.40
0.125 169 123.31 1110 370.93 1989 664.66
0.150 457 152.71 1295 43275 2415 807.02
0.175 480 160.40 1461 488.22 2923 976.77
0.200 519 173.43 1605 536.34 3229 1079.03
0.300 593 198.16 2120 708.44 4454 1488.38
0.400 716 239.26 2546 850.79 5463 1825.56
0.500 808 270.01 2609 871.84 6000 2005.01
FINAL MOISTURE CONTENT
MOLD # 1 MOLD # 2 MOLD # 3
346 351 354
692 7.04 692
139.28 120.99 109.19
Y 120.53 107.18 98.65
18.75 13.81 10.54
WT. DRY SOIL, 113.61 100.14 91.73
MOISTURE CONTENT 16.50% 13.79% 11.49%
W NSITY 1229 1317 1379
DRYD 114.7 122.8 128.7
BEARING RATIO 1123 31.88 42.64
80% OF DRY 1171
95% OF DRY DENSITY 1236

BEARING |

k

BATIO AT 60% OF MA

HATI A O

l:

1736 ~ -

ENTECH

ENGINEERING, INC. =
B e . COLORADO 80607 l ORAWIE DATE W {ZD:TZ?'Q?—-J P




Stress VS Penetration

2500.00 +

—e— 10 biows per [ift
—m—25 blows per [iit
—de— 56 blows per ift

0.600

Bearing Ratio VS Dry Density
50.00 T

4500 +

30.00 1
25.00 +
1500 +
1000

500

0.00 + t t t y t t
112.0 114.0 116.0 118.0 120.0 1220 124.0 126.0 128.0 130.0

1736 ~ RVALUE  6000] JOBNO: 222146
3332 ~ RVALUE 74.00 SOIL TYPE: 1, CBR #1

W
ENTCH [ CALIFORNIA BEARING RATIO ] i N;.:22146
ENGINEERING, INC. -




PROJECT STERLING RANCH, F-1 CLIENT SR LAND, LLC
SAMPLE LOCATION TB-12 @ 0-3' JOBNO. 222146
SOIL DESCRIPTION  SANDSTONE, V. CLAYEY, BROWN DATE 11/17/22
IDENTIFICATI SC COMPACTION TEST # 2, SOIL TYPE#5
TEST DESIGNATI METHOD ASTM D-698-A TEST BY BL
MAXI Y DEN PC 114.8 OPTIMUM MOISTURE 12.0%
Compaction Curve
140
AV
h Y
130
E 120
i B
g 110
—
"
100
80 L
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 80.00%
Molsture Content
B ACTUAL POINTS wmaems PARABOLIC FIT emmmsZERO AIR VOIDS

ENTECH

ENGINEERING, INC. .
COLORADD SPRINGS, COLORADO 80007 L DRAWR: oATeE: “‘?"w IZ%"T’J B4 |

MOISTURE DENSITY RELATION

222148




CBR TEST LLOAD DATA JOBNO: 222146
CLIENT:  SRLAND,LLC
PISTON PISTON PROJECT: STERLING RANCH, F-1
DIAMETER (cm) AREA (in°) SOIL TYPE: 5,CBR #1
4.958 2.993
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) (s (LBS) (PSI) (LBS) (PS)
0.000 0 0.00 0 0.00 0 0.00
0.025 75 25.06 96 32.08 151 50.46
0.050 93 31.08 134 4478 213 7118
0.075 103 34.42 160 5347 241 80.53
0.100 115 3843 191 63.83 274 91.56
0.125 125 477 233 71.86 326 108.94
0.150 131 4378 268 89.56 382 127.65
0.176 139 4645 294 98.25 419 140.02
0.200 148 49,46 341 113.95 467 156.06
0.300 161 53.80 420 140.35 613 204.84
0.400 175 58.48 481 160.73 73 238.26
0.500 189 63.16 525 175.44 814 272.01
FINAL MOISTURE CONTENT
MOLD # 1 MOLD # 2 MOLD # 3
[CAN # 350 352 348
WT. CAN 6.57 6.71 6.85
IWT. CAN+WET 154.45 168.07 105.13
imw 132.49 142.71 92.85
WT, H20 21.96 25.36 12.28
D L 125.92 136 86
MOISTURE CONTENT 17.44% 18.65% 14.28%
% 119.0 122.0 1311
Y 106.2 108.9 1171
BEARING RATIO 3.84 6.38 9.16
90% QOF DRY DENSITY 1033
95% OF DRY DENSITY 109.1
' NG RATIO AT 90% OF MAX To4 ~RAVALOE 1]
| » :;_' Yo U IVIAA 644 -~ H VALUE 14
ENTECH CBR TEST DATA
ENGINEERING, INC. G NO.:
L COLORADO SPRINGS, COLORADO 60807 AN




Stress VS Penetration

300.00 +

250.00 1

20000 T —4— 10 blows per Kt

—i—25 blows per ift
—ir— 56 blows per It

150.00 +

100.00 T

50.00 ¢+

0.00 + + + + t
0.00G A . 2 X . 0.600

Bearing Ratio VS Dry Density
1200 T

1000 T

8.00 1

400 + ®

200 +

0.00 + + u t t y i
104.0 106.0 108.0 110.0 1120 114.0 116.0 118.0

T T ———
1.04 ~RVALUE 1.00 JOBNO: 222146
644 ~ R VALUE 14.00 SOIL TYPE: 5, CBR #1

BEARING HA

ENTECH [ CALIFORNIA BEARING RATIO ] e e

ENGINEERING, INC. -
SN o corommoonerr | | o= [meg oy | E:5)




APPENDIX C: Pavement Design Calculations




FLEXIBLE PAVEMENT DESIGN

DESIGN DATA SRLAND, LLC

HOMESTEAD NORTH AT STERLING RANCH FILING NO. 1

URBAN LOCAL LOW VOLUME - SOIL TYPE A

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =) 36,500
Hveem Stabilometer (R Value) Results: R= 50
Standard Deviation S,= 0.45
Loss in Serviceability Apsi = 2.0
Reliability Reliability = 80
Reliability (z-statistic) Zp= -0.84
Soil Resilient Modulus Mp= 13168

Weighted Structural Number (WSN): — WSN = 1.46

DESIGN TABLES AND EQUATIONS

= 4lts, +1872)/6 24 -0,
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) 96 175
§, = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
= P—_— . " 99 -2.33
CBR = California Bearing Ratio 59.0 o)
99.99 -3.75
A PSI
|
%10 42-18
log, W= Z_" S,+ 9.36"Iog, (SN+1) -0.20 + 1094 + 2.32"lbg, M- 8.07
040+ X7
(8N+1)"

Left| Right| Difference
4.56] 4.56 0.0

Job No. 222146
Fig. No. C-1




DESIGN CALCULATIONS

DESIGN DATA SRLAND, LLC
HOMESTEAD NORTH AT STERLING RANCH FILING NO. 1
URBAN LOCAL LOW VOLUME - SOIL TYPE A

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

Hveem Stabilometer (R Value) Results: R= 50

Weighted Structural Number (WSN): WSN= 146
DESIGN EQUATION

WSN = C[Dl + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C; = 0.11 Strength Coefficient - Aggregate Basecourse

D, = Depth of Asphalt (inches)
D, = Depth of Basecourse (inches)

FOR FULL DEPTH ASPHALT SECTION (currently not allowed)

D, =(WSN)/C, = 3.3 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASECQURSE SECTION

Asphalt Thickness (t) = [_3_|inches
D, =((WSN) - ())(C)))/C; = 1.3 inches of Aggregate
Basecourse, use 6.0 inches USE 6 INCHES MINIMUM.

RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt+ 6.0 inches of Aggregate Basecourse, or
2. 5.0 inches of Asphalt

Job No. 222146
Fig. No. C-2




DESIGN CALCULATIONS
RECYCLED CONCRETE SECTIONS
DESIGN DATA SRLAND,LLC

HOMESTEAD NORTH AT STERLING RANCH
URBAN LOCAL LOW VOLUME - SOI TYPE A

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL =
Hveem Stabilometer (R Value) Results: R=
Weighted Structural Number (WSN): WSN =

DESIGN EQUATION
WSN = CIDI + CzDz

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

D, = Depth of Asphalt (inches)
D, = Depth of Recycled Concrete (inches)

FOR ASPHALT + CEMENT STABILIZED SUBGRADE SECTION

Asphalt Thickness (t) = inches
D, = ((WSN) - (D(C}))Cy = 1.3 inches of Recycled Concrete
Recycled Concrete, Use 6.0 inches minimum

RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt + 6.0 inches of Recycled Concrete

Job No. 222146
Fig. No. C-3

36,500
50
1.46



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA SRLAND, LIC
HOMESTEAD NORTH AT STERLING RANCH FILING NO. 1
URBAN LOCAL - SOIL TYPE A

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =f 292,000
Hveem Stabilometer (R Value) Results: R= 50
Standard Deviation Sq= 045
Loss in Serviceability Apsi = 2.0
Reliability Reliability = 80
Reliability (z-statistic) Zn= 084
Soil Resilient Modulus Mzp= 13168

Weighted Structural Number (WSN): el WSN=  2.10

DESIGN TABLES AND EQUATIONS

S = [(R - 5) / 11-29] +3 Re]iability (%) Z’R (Z-StaﬁSﬁC)

= 10l +1872) /16 24} B0 -0.84
MR 10[ 1 85 _1.04
90 -1.28
k=Mnr/19.4 93 -1.48
094 -1.56
Where:
95 -1.65
Mg = resilient modulus (psi) 96 1.75
S, = the soil suppont value 97 -1.88
R = R-value obtalned from the Hveem stabilometer 98 -2.05
. _ 99 -2.33
= ti
CBR = California Bearing Ratio 990 3.0
99.99 -3.75
[ A PSI
I
%81 42-15
log, W, = Z " S,+ 8.36"log, {SN+1) - 0.20 + pry, +2.32%0g, M- B8.07
D40+ — €18~
{SN+1)"

Left] Right|]  Difference
547] 541 0.0 Job No. 222146
Fig. No. C-4




DESIGN CALCULATIONS

DESIGN DATA SRLAND,LLC

HOMESTEAD NORTH AT STERLING RANCH FILING NO. 1
URBAN LOCAL - SOIL TYPE A

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL= 292,000
Hveem Stabilometer (R Value) Resulits: R= 50
Weighted Structura! Number (WSN): WSN= 210

DESIGN EQUATION
WSN = C]Dl + CzD]

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C; = 0.11 Strength Coefficient - Aggregate Basecourse

D, = Depth of Asphalt (inches)
D, = Depth of Basecourse (inches)

FOR FULL DEPTH ASPHALT SECTION (currently not allowed)

D, =(WSN)/C, = 4.8 inches of Full Depth Asphalt
Use 5.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASECOQURSE SECTION
Asphalt Thickness (t) = Elinches
D, = ((WSN) - (t)(C))Y)C, = 7.1 inches of Aggregate
Basecourse, use 8.0 inches USE 8 INCHES MINIMUM.
RECOMMENDED ALTERNATIVES

1. 3.0 inches of Asphalt+ 8.0 inches of Aggregate Basecourse, or
2. 5.0 inches of Asphalt

Job No. 222146
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DESIGN CALCULATIONS
RECYCLED CONCRETE SECTIONS
DESIGN DATA SRLAND,LLC

HOMESTEAD NORTH AT STERLING RANCH
URBAN LOCAL - SOI TYPE A

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 292,000
Hveem Stabilometer (R Value) Results: R= 50
Weighted Structural Number (WSN): WSN= 210

DESIGN EQUATION

WSN = CIDI + C2D2

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

D, = Depth of Asphalt (inches)
D, = Depth of Recycled Concrete (inches)

FOR ASPHALT + CEMENT STABILIZED SUBGRADE SECTION

Asphalt Thickness (1) = inches
Dy =((WSN) - (tC))C,= 3.8 inches of Recycled Concrete
Recycled Concrete, Use 8 inches minimum

RECOMMENDED ALTERNATIVES

. 3.0 inches of Asphalt + 8.0 inches of Recycled Concrete

Job No. 222146
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