October 26, 2020 ENTECH

ENGINEERING, INC.

SA Land, LLC
20 Boulder Crescent, 2™ Floor 505 ELKTON DRIVE
Colorado Springs, CO 80903 il

FAX {719} 531-5238
Attn: Chaz Collins

Re: Pavement Recommendations
Branding Iron at Sterling Ranch, Filing No. 2
El Paso County, Colorado

Dear Mr. Collins:

As requested, Entech Engineering, (nc. has obtained samples of the pavement subgrade soils
for the roadways at the above referenced subdivisions. Laboratory testing lo 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 project will consist of paving of the roadways within the above noted subdivision. This
design is valid for Sprague Way, Misty Lake Cour!, Whitefish Way, Mosby Way, Lodge Grass
Way and Yellowtail Way in the Branding Iron at Sterling Ranch, Filing No. 2 Subdivision, in El
Paso County, Colorado. Subsurface Soil investigation and laboratory testing were perormed to
determine the pavement support characteristics of the soils. The filing layout and the locations
of the test borings are shown on the Test Baring Location Map, Figure 1.

Subgrade Conditions

Nine exploratory test borings were drilled in the roadways to depths of 5 to 10 feel. 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. Sieve analyses
performed indicated the percent passing the No. 200 sieve for the Type 1 soils at subgrade
depth ranged from approximately 14 to 30 percent. Atterberg Limit Tests performed on the
Type 1 samples resulted in Liquid Limits ranging from 26 to 36 and no value with Plastic
Indexes ranging from 8 to 20 and non-plastic. Soil Type 1 was predominantly exposed in the
subgrade of the roadways in our test borings. Scil Type 2 was encountered in the subgrade in
one test boring. The Type 2 clay fill and Type 4 claystone soils were encountered at grade in
test borings 9 and just beneath the subgrade depth in Test Boring 5. These soils will require
overexcavation or penetration and replacement with granular soils. Soil Type 1 consisted of
silty to clayey sand fill, which classified as A-1-b, A-2-4, and A-2-6 soils based on the AASHTO
classification systern, which typically provide good support characleristics. The remainder of the
sails consisted of sandy clay fill (CL), silty sandstone (SM-SW, SM), and sandy claystone (CL).
Groundwater was not encountered in the test borings. Water-soluble sulfate tests indicate a
negligible potential for sulfate attack.
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One subgrade soil type was determined for pavement support from field investigation and
laboratory testing (Soil Type 1). The Type 2 and 4 soils can be penetrated or overexcavated and
replaced with on-site granular soils to provide similar support characteristics as the site sand
(Soil Type 1), if encountered at roadway subgrade. The clay soils were only encountered at
grade in Test Boring No. 9.

Swell testing was performed on the subgrade soils. Swell/Consolidation Tests conducted on the
soils exhibited volume change ranging from 0.5 to 3.1 parcent with a consolidation of 0.4
percent. A majority of the sails are below the levels in which mitigation is required. Mitigation of
expansive soil is required where the Type 2 soils are located at subgrade depth (Test Boring
No. 9). Mitigation of highly expansive near-surface claystone may be required in the area of
Test Boring No. 5, if the clayslone is encountered less than 1 foot below grade. Argas requiring
miligation will be field determined during final road grading. Mitigation recommendations will
follow. Laboratory test results are presented in Appendix B and are summarized on Table 1.

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

Soil Type 1 — Clayey Sand

R@9%0%=71.0
A @ 95% =83.0
Use R = 50.0 for design

Classification Testing

Liquid Limit 36
Plasticity Index 20
Percent Passing 200 29.7
AASHTO Classification A-2-6
Group Index 1
Unified Soils Classification SC

Pavement Design

The CBR testing was used to determine pavement sections for this site. The pavement
seclions were determined utilizing the El Paso County “Pavement Design Criteria and Report”.
Misty Lake Court and Sprague Way classify as low volume urban local roads, which use an 18K
ESAL value of 36,500 to determine the pavement sections. Whitefish Way, Mosby Way, Lodge
Grass Way and Yellowtail Way classify as urban local roads, which used an 18K ESAL value of
292,000 for design. Pavement sections for asphalt over aggregate base course and asphalt
over recycled concrete base course sections are provided. Dasign parameters used in the
pavement analysis are as follows:
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Reliability 80%
Serviceability Index 2.0
Resilient Modulus {Soil Type 1) 13,168 psi
“"R* Value Subgrade (Soil Type 1) 50
Structural Coefficients:
Hot Bituminous Pavement 0.44
Aggregate Base Course 0.11
Hecycled Concrete Base Course 0.11

Pavement calculations are attached in Appendix C. Pavement sections recommended for the
site are summarized as follows:

Pavement Sections — Misty Lake Court and Sprague Way

Low Volume Urban Local Road
Soll Type 1, B =50.0

Alternatives Asphalt (in} « Aggregate Base  Recycled
Course (in) Conc. {in)
1 — Asphalt Over Base Course 3.0 4.0 -
2 — Asphalt Over Recycled 3.0 - 4.0
Concrete
Pavement Sections — Whitefish Way, Mosby Way, Lodge Grass Way, and
Yellowtail Way

Urban Local Road
Soil Type 1, R=50.0

Alternatives Asphalt (in) « Agareqgate Base  Recycled
Course (in) Cong. {in)

1 — Asphalt Over Base Course a.5 8.0 -

2 — Asphalt Over Recycled 3.5 - 8.0°

Concrets

* Minimum sections required per tha Ei Paso Counly "Pavemant Design Crileria and Repor”™,
Mitigation

Mitigation for expansive soils will not be required for a majority of this filing based on the
laboratory testing. The swell test results for the Type 2 soils in Test Boring No. 9 will require
mitigation. Mitigation for isolated areas of subgrade soils consisting of shallow occurting
claystone (Soil Type 4) may be required in the area of Test Boring No. 5. To provide a uniform
roadway subgrade it is recommended that 1.5 feet of Soil Type 2 or 4 be removed and replaced
with Soil Type 1, where determined to be necessary. The estimated transitions for
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overexcavation or removals 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 and
approximate depths of overexcavation, if required, and the subgrade solls compacted in these
areas during the subgrade preparation. Density iesting should be performed on all fill placed
within these roadway subgrade areas.

Roadway Construction - Asphalt on Base Course or Recycled Concrete Allernatives

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
al + 2% of optimum moisture content and proofrolled after properly compacted. Any loose or
soft areas should be removed and replaced with suitable malerials 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 oplimum 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, recycled concrete, 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. o*h f.c Reviewed by:
(3 )

WS-

Daniel P. Stegman

sehudd

gMark H. Hauschild, P.E.
Senior Engineer

SCC/bs
Encl.

Entech Job No. 202000
AAprojects/2020/202000 pr_r2
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APPENDIX A: Test Boring Logs



-
TEST BORING NO. 1 TEST BORING NO. 2
DATE DRILLED 9/18/2020 DATE DRILLED 9/18/2020
Job # 202000 CLIENT SR LAND, LLC
LOCATION BRANDING [RON
HEMARKS AEMARKS
= | = = | =
8|3 g5
€528 5|8 g |_.lalE| 5|
HERHE L AHE
DRY TO 10', 9/18/20 8 |3|8la|l = [§lorvrosiense (2 | (8|81 2|3
FILL O-#, SAND, CLAYEY, FINE e FILL O-4', SAND, SILTY, FINE TO il
TO COARSE GRAINED, BROWN, - Wl 33| 7.1 | 1 JcoarsE GRANED, BROWN, TR 22| 95| 1
DENSE, MOIST L] MEDIUM DENSE, MOIST BEN
SANDSTONE, SLIGHTLY SILTY, 5.4 | 3 [SANDSTONE, SILTY, FINE TO 5 T JgMso| 44| 3
FINE TO COARSE GRAINED, COARSE GRAINED, TAN, VERY g*
TAN VERY DENSE, MOIST DENSE, MOIST g
50|65 | 3 10 7
15 7
20 7
\.

=

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPAINGS, COLORADO 80907

[

TEST BORING LOG

JOBNO

1 202000
FiG NO.

A-1

l DRAWN.

DATE

CHECKED: [/\ /%Aﬁ /w J




TEST BORING NO. 3 TEST BORING NO, 4
DATE DRILLED 9/18/2020 DATE DRILLED 9/18/2020
Job # 202000 CLIENT SR LAND, LLC
LOCATION BRANDING IRON
REMARAKS REMARKS
- | & | =%
k- 5 8 5
g |_lal8| 5 ]2 £ [_|ulg| 52
2EaHE AHEHEHE
t= = [=1 L= =
DRY TO 5, 9/18/20__ 8 laldla| 2 |§|bRYTOS, 9n18i20 o |&ldlal s |&
FILL O-Z, 5AND, BILTY, FINE TO I H FILL O, GAND, CLATEY, FINE T
COARSE GRAINED, BROWN, ‘11790 50| 5.1 | 1 |70 COARSE GRAINED, BROWN, 'f. 19| 75| 1
VERY DENSE. MOIST i DENSE, MOIST 152
SANDSTONE, SILTY, FINE TO :; a0 T .
COARSE GRAINED, BROWN, 5 T :: 30 50| 7.1 | 3 |SANDSTONE, SILTY, FINE TO s T amM|s55]a
VERY DENSE, MOIST i 6" COARSE GRAINED, TAN, DENSE. i
g MOIST
10 10 7
15_‘ 15 7]
20 T 20 7
ENTECH TEST BORING LOG
ENGINEERING, INC.
COLORADD SPAINGS, COLORADO 80307 L DRAWH DATE CHECKED: fm, 100 J




TEST BORING NO. 5 TEST BORING NO. 8
DATE DRILLED 9/18/2020 DATE DRILLED 9/18/2020
Job # 202000 CLIENT SR LAND, LLC
LOGATION BRANDING IRON
REMARKS REMARKS
- | ® s
AR E R € glal 5|8
N EIEREE = gleo| § [F
, g |EI|GI&{ 5 |3 , & El8(E |3
ORY TO 10', 9/18/20 ~ o_|&@ m| =2 |o DHYTO_S,QHB/?.O B o wlo| = (@
FILL O, GAND, SILTY, BROWN L 1 |FILL O, GAND, SILTY, FINE 10 ]
CLAYSTONE, SANDY, GREEN TEl 50 [13.1 | 4 |COARSE GRAINED, BROWN, 21|2.0 | 1
BROWN, HARD, MOIST T MEDIUM DENSE, DRY
SANDSTONE, SILTY, FINE TO 5 50} 8.3 | 3 |5ANDSTONE, SILTY, FINE TO 5 T 30|52 |3
COARSE GRAINED, TAN, VERY 6" COARSE GRAINED, TAN, VERY
DENSE, MOIST DENSE, MOIST
10 50{80 | 3 10 7
6" -
15 7 15 7
20 20 7
L s
r o
ENTECH TEST BORING LOG
ENGINEERING, INC.
- COLORATD SPAINGS, COLORADO 80907 L DRAWN OATE CHECKED ) . 19 s J
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TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED 9/18/2020 DATE DRILLED 9/18/2020
Job # 202000 CLIENT SR LAND, LLC
LOCATION BRANDING IRON
REMARKS REMARKS
o o
- Y-
g |_|s(8] % g (518|815 (2
S B AHLHEE
DRY TQ 5', 8/18/20 8 |&l8|a| = |§|orvToro,enee |8 | 5(8|2| S (3
FILL 0-5, SAND. CLAYEY, FINE 1= FILL 08, SAND, CLAYEY, FINE =]
TO COARSE GRAINED, BROWN, 1. Jl 12166 1 {10 COARSE GRAINED, BROWN, T M2 651
MEDIUM DENSE, MOIST 1=~ MEDIUM DENSE, MOIST T ]
5 T 0]123| 1 5 ".;—‘"28 6.0 1
I WEATHERED CLAYSTONE, SANDY, | T3
10 ] GREEN BROWN, VERY STIFF, 10 7] 46[17.2] 4
i MoIST
15 7 15 7
20 20
- e . J
[ - JOBNO )
ENTECH TEST BORING LOG 202000
ENGINEERING, INC. Ao,
L COLORABO SPRINGS, COLORAGO 50907 L oRAn oA LA 2855/ 2 J )




TEST BORING NO. 9 TEST BORING NO.
DATE DRILLED 9/18/2020 DATE DRILLED
Job # 202000 CLIENT SR LAND, LLC
LOCATION BRANDING IRON
REMARKS REMARKS
o e
ol I PR R € |(8|8] 8|8
s |8|g[el| 5 |F £ |2|g|le| 5 (2
DRY TO 5, 9/18/20 o |pldldl 2 |8 A EA L
FILL 0-2. CLAY, SANDY, BROWN, 7 i
STIFF, MOIST 20(16.1] 2 ’
SANDSTONE, VERY CLAYEY, ¥
FINE TO COARSE GRAINED, T :
GREEN BROWN, VERY DENSE, 5 50]902 | 4 5"
MOIST i 8" 1
10 " 10 7]
15 7 15
20: 20 7
: )
r JOBNO _\
ENTECH TEST BORING LOG 502000
ENGINEERING, INC. FIGNAO )
L COLORADD SPENGS, COLORADO 8007 L pAw: OaTe CHECRED: A P57 /2 J )




APPENDIX B: Laboratory Test Results



UNIFIED CLASSIFICATION  SC CLIENT SR LAND, LLC
SOIL TYPE & 1,CBR PROJECT BRANDING IRON
TEST BORING # 7 JOB NO, 202000
DEPTH (FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% B O
80%
80% a
£ 7o .
B 80% el ko
E 50% i
5 0%
g 30% WEWM
20%
10%
100 16 1 0.1 0.01
Graln slze (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
a3 Plastic Limit 16
1 1/2° Liquid Limit 36
a3/4" Plastic index 20
1/2"
a/8" 100.0%
4 97.3% well
10 81.15 Moisture at start
20 62.8% Moisture at finish
40 52.0% Moisture increase
100 36.6% Initial dry density (pcf)
200 29.7% Swell {psf)
— — e ——
ENTECH LABORATORY TEST woane
ENGINEERING, INC. RESULTS b
COLORADO SPRINGS, COLORADO 80207 LQMWN oATE 1= L | 570 J -




[UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC
SOIL TYPE # 1 PROJECT BRANDING IRON
TEST BORING # 8 JOB NO. 202000
DEPTH (FT) 0-3 TEST BY BL
[AASHTO CLASSIFICATION GROUE INDEX
Sieve Analysis
Grain Size Distribution
100% .\.\E‘
90% ~+~
80% LAl
2% <
8 60% a0
[
% 50% =
& 40% R
£ aon S
20%
10%
0%
100 10 1 0.1 0.01
Graln size (mm}
L.S. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit
11/2° Liquid Limit
3/4* Plastic Index
12"
3/8" 100.0%
4 06.4% Swell
10 78.4% Moisture at start
20 59.1% Moisture at finish
40 46.9% Maisture increase
100 31.1% Initial dry density (pcf)
200 4.1% Swell {psl)

<

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

LABORATCORY TEST

RESULTS

Lomwu

DATE: QHECKED: OAT:

I

[ e/i/ 20
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<> ENTECH
ENGINEERING, INC.

COLORADD SPRINGS, COLORADO BOS07

RESULTS

LABORATORY TEST

anwu

DATE.

1HECKED L\

DAT]
10 /if s

UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC
SOIL TYPE # I PROJECT BRANDING IRON
TEST BORING # | JOB NO. 202000
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% e "
80% i
80% A
£ 70% \""&
g :g;" 20
£ % =~
£ a0% e WET,
20% -~ 4200
10%
0%
100 0 1 0.1 0.0
Graln size (mm)
U.S. Percent Atterberg
Siave # Finer Limits
a Plastic Limit 18
11/2" Liquid Limit 26
3/4" Plastic Index 8
ife"
a/ms" 100.0%
4 893.2% Swell
10 74.5% Moisture at start
20 56.7% Moisture at finish
40 4595, Moisture increase
100 31.0% Initial dry density {pcf)
200 24,5% Swell (psh)
\—--m-———-—

FIGND

B-T




r

UNIF[EE ELAESIFICATION SM CLIENT SRLAND,LLC
SOIL TYPE # 1 PROJECT BRANDING IRON
TEST BORING # 2 JOB NO. 202000
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX O
Sieve Analysis
Grain Size Distribution
100% o !
80% $
B0% A
£ 7% \\
2 50% 2
;E_; 50% ?\“‘*
& 405
© T
30% F=0<tigy
E 20% T 4200
10%
100 10 1 0.1 0.01
Graln siza (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%
am" 97.6%
4 95.4% Swell
10 B1.0% Moisture at start
20 60.8% Moisture at finish
40 47.2% Moisture increase
100 30.1% Initial dry density (pcf)
200 24.3% Swell (psf)

LABORATORY TEST

< SJELEREQE INC. RESULTS
(IHECKED k

505 ELKTON DRIVE
COLORADC SPRINGS, COLORADO BOS07

DATE




UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOIL TYPE & | PR T BRANDING IRON
TEST BORING # 3 JOB NO. 202000
IDEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX #VALUEI
Sieve Analysis
Grain Size Distribution
100% BB |
xf' e NI
{ } \
£ 70% =
n
& o W
§ 40%
$ 30% ~
20% L 204240
10%
0%
100 10 1 0.1 0.01
Graln slze (mm)
u.s. Percent Atterberg
Sieve # Finar Limits
3 Plastic Limnit NP
11/2 Liguid Limit NV
3/4" Plastic Index NP
12"
3/8" 100.0%
4 99.3% Swell
10 84.8% Moisture at start
20 64.2% Moisture at finish
40 48.8% Moisture increase
100 26.4% Initial dry density (pcf)
200 19.1% Swell (psh)
J
\
ENTECH LABORATORY TEST JoBra
ENGINEERING, INC. RESULTS 202000
gog&ggg sofgrfss. COLORADD 80807 wau oATE T'Ecm I/L ,32‘7” J -5




NIFIED CLASSIFICATION SC IENT SR LAND, LL.C
SOIL TYPE # ] PROQJECT BRANDING IRON
TEST BORING # 4 JOB NO. 202000
DEPTH (FT) 1-2 TEST BY BL

_AASHTO CLASSIFICATION A-2-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% 349
90% N -

@ gg' L W]

& B S

s B0% ‘.:Lm\_

= 50% iLm

g 40% e

& 30% L= =55

& 20%

10%
0%
100 10 1 0.1 0.01
Graln slze {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 16
11/2" Liquid Limit 33
3/4" Plastic Index 17
12"
a/s" 100.0%
4 96.4% Swell
10 71.8% Moisture at stant
20 58.4% Moisture at finish
40 46.6% Moislure increase
100 31.5% Initia! dry density (pcf)
200 26.0% Swaell (pst)

LABORATORY TEST
RESULTS

<> ENTECH
ENGINEERING, INC.
505 ELKTON DRIVE Lumwu DATE 1:45;&50 A 'n:};';/ . J

COLORADO SPRINGS, COLORADO BOSO7




[UNIFIEC CLASSIFICATION SM CLIENT SR LAND, LLC
SOIL TYPE & | PROJECT BRANDING IRON
TEST BORING # 6 JOB NO. 202000
DEPTH.(FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
80% N
£ 70% \.ﬁ
g 60%
% o &
Y
£ o T
0% T Tl dadg
0% [
100 10 1 0.1 0.01
Graln slze {mm)
U.Ss. Percent Atterberg
Sieve # Finer Lirnils
a" Plastic Limit NP
11/2* Liquid Limit NV
3/4" Plastic Index NP
12"
am" 100.0%
4 97.0% well
10 70.9% Moisture at start
20 45.83% Moisture at finish
40 31.8% Maisture increase
100 17.8% Initial dry density (pcf)
200 13.5% Swaell (psf)
E NTEC H LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DORIVE DRAAWN DATE. HECKED: DA
COLORADOD SPRINGS, COLCRADO 809G7 b\ / 92/?.5
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[UNIFIED CLASSIFICATION  SC CLENT "SRLAND, LLC
SOILTYPE # 1 PROJECT BRANDING IRON
TEST BORING # 7 JOB NO. 202000
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-6 GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100% GOl =
g0%%: =
80% \Ju;e\
g 70% ':JQ
[}
o 60% “'%t:
& 50% ‘\\
& 40% =
& 30% ~"L‘H
20%
10%
0%
100 10 1 0.1 0.01
Graln slze (mm)
u.s, Percent Atterberg
Siave # Einer Limits
a Plastic Limit 22
11/2° Liquid Limit 34
34" Plastic Index 12
2" 100.0%
a/g" 98.0%
4 4. 1% well
10 80.8% Moaisture at start
20 68.8% Moisture at finish
40 60.3% Moisture increase
100 38.9% Initial dry density {pcf)
200 29.8% Swell (psf)
%’

LABORATORY TEST

RESULTS
@'m- DATE GHECKED /r\ ?"JEA J 2 J

< ENTECH
ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80807




4 N
[UNIFIED CLASSIFICATION SC CLIENT SRLAND, LLC
SOIL TYPE # 1 PROJECT BRANDING IRON
TEST BORING & 8 JOB NO. 202000
{DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX ©

Sieve Analysis
Grain Size Distribution
100% s 3
0%
80% \._nn
£ 0% \\
g 60% <
& 50%
§ 40% iy -
Hi . 1]
e Ry = gTIn
20%
10%
0%
100 10 1 0.1 0.0
Graln size {mm)
U.S. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit 18
112" Liquid Limit 28
3/4" Plastic Index 10
1/2"
3/8" 100.0%
4 98.3% Swell
10 81.9% Moisture at start
20 60.8% Maisture at finish
40 48.0% Moisture increase
100 32.2% Initial dry density {pcf)
200 25.6% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE ORAWN: DATE, HECKED OATE.
COLORADO SPRINGS, COLORADO 80807 k w/? / 20
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UNIFIED CLASSIFICATION CL CLIENT SRLAND, LLC
SOIL TYPE # 2 PRQJECT BRANDING IRON
TEST BORING # g JOB NO. 202000
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-7-8 GROUP INDEX 13

Sieve Analysis
Grain Size Distribution
100% e
90% %'H:&%\
80%
2 70% e 410
g 0% el 42
2 50%
5 d0%
8 J0%
20%
10%
0%
300 10 1 0.1 0.01
Graln size {(mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 17
11/2" Liquid Limit 42
3/4" Plastic Index 25
12"
3/8"
4 100.0% well
10 95.4% Moisture at start
20 93.0% Moisture at finish
40 90.9% Moisture increase
100 73.5% Initial dry density (pcf)
200 63.1% Swell (psf)

LABORATORY TEST
RESULTS

CRAWN OATE. GHECKED:
s

ENTECH
ENGINEERING, INC.
505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80597




UNIFIED CLASSIFICATION SM-SW CLIENT SRLAND, LLC
SOIL TYPE # 3 PROJECT BRANDING IRON
TEST BORING # | JOB NO. 202000

DEPTH (FT) 10 TEST BY BL

AASHTO CLASSIFICATION A-1-b GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100%
90% <
80% b
£70% N b -
[}
& son .
et " o
§ 40% L
& 30%
* 20%
. "‘t-.gu_‘_nrn
0% :
100 10 1 0.1 0.01

Grain size (mm)

75T

yis

&

B
=3

U.S. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
11i/2" Liquid Limit NV
a3/4" Plastic Index NP
1/2" 100.0%
a/8" 92.3%
4 70.7% Swell
10 48.5% Moisture at start
20 31.5% Moisture at finish
40 26.8% Moisture increase
100 14.3% Initial dry density (pcf)
200 10.7% Swell (pst)
e
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
2oLomA00 shms. coorapo saser | Lo mah e 1) 8%




UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SO TYPE ¥ 3 PROJECT BRANDING IRON
TEST BORING # 2 JOB NO. 202000
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sleve Analysis
Grain Size Distribution
100% '
90% "\%4
B0%
£ 70% \\\
= 60% #10
& 509 ~ o
& a0% L2
g 30% g4
® age 1
105 ~e| 4240
100 10 1 0.1 0.01
Graln size {mm)
u.s. Parcent Atterberg
Sieve # Finer Limils
3" Plastic Limit NP
11/2° Liquid Limit NV
3/4* Ptastic Index NP
1/2"
ams” 100.0%
4 BB.3% Swell
10 62.2% Moisture at start
20 43.9% Moisture at finish
40 31.8% Moisture increase
100 19.1% Initial dry density (pcf}
200 15.0% Swell {psi)
E NTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DATE

COLORADO SPRINGS, COLORADO BQS07

anwu:

1HECKHD: k




[UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOIL TYPE & 3 PROJECT BRANDING IRON
TEST BORING # 3 JOB NO. 202000
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0O
Sieve Analysis
Grain Size Distribution
100% ~Fligd
: .4
90% <
80% >
270 L{e
8 60%
gsma - V2D
[
3 40% \\
5 W% =40
20% N
10% ‘Ffﬂ
0%
100 10 1 0.1 0.01
Graln size {mm)
u.s. Percent Afterberg
Sieve # Finer Limits
3" Plastic Limit NP
i1/2 Liquid Limit NV
a4 PlasticIndex NP
172"
a/8" 100.0%
4 95.1% well
10 70.9% Moaisture at start
20 45.2% Moisture at finish
40 3I08% Moisture increase
100 16.8% Initial dry density (pcf)
200 13.0¢% Swell (psf)
ENTECH LABORATORY TEST

ENGINEERING, INC.

505 ELKTON DRAIVE
COLORADO SPRINGS, COLORADO BO907

<&

RESULTS

DATE.

t:mwn

=

onT?a/zoJ
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NIFIED CLASSIFICATION SM CLIENT SR LAND,LLC
SOIL TYPE # 3 PROJECT BRANDING IRON
TEST BORING & 4 JOB NO. 202000
DEPTH {FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% <840
80% \L<l».:
o, 80% \\
'§ :g::: e 410
c sou ~ T
S 40% 2 g
E 30% -
20% Mﬂmm
10%
0%
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limils
ar Plastic Limit NP
11/2° Liquid Limit NV
3/14" Plastic Index NP
ifer
3/8" 100.0%
4 89.6% Swell
10 63.7% Moisture at start
20 44.6% Moisture at finish
40 35.1% Moistura increase
100 23.3% Initial dry density {pcf)
200 18.3% Swell {psf}
_ —— A
ENTEc H LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON ORIVE DRAWN: DATE QHECKED:
COLORADO SPRINGS, COLORADO 60907 b\




QEIEIEE CLASSIEIEA I IQN SM CLIENT SR LAND, LLC
SOl TYPE # 3 PROJECT BRANDING IRON
TEST BORING # 5 JOB NO. 202000
DEPTH (FT) 4] TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% " 7
Q0% -
80% ‘\#\1:
£ 70%
a 60%
& s50% L
e 40% 7
& 30% ~]
20% =t
‘ 9| jado
10% ' I
0%
100 10 1 0.1 0.01
Graln slze (mm)
U.S. Percent Atterberg
Siave # Finer Limits
a- Plastic Limit NP
11/2° Liguid Limit NV
3/4" Plastic Index NP
12"
a/8"
4 100.0% Swell
10 85.1% Moisture at start
20 54.7% Moisture at finish
40 37.9% Moisture increase
100 20.8% Initial dry density (pcf)
200 15.4% Swell (psf)
_—
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 80907

t:mwn DATE HECKED: k




ENTECH

ENGINEERING, INC.

505 ELKTON ORIVE
COLORADO SPRINGS, COLORADO 80507

<

LABORATORY TEST

ﬁ

DATE. DATE:

RESULTS
1HECKED: A\ by /m

anwn

J

[UNIFIED CLASSIFICATION SM CLIENT SRLAND,LLC
SOIL TYPE & 3 PROJECT BRANDING IRON
TEST BORING # 6 JOB NO. 202000
DEPTH (FT} 5 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
100%
. . 410
B0 ~
) ~
£ 70% Sohe
8 60% o
o 5o
& 40% e
30% A
& 20 i AR
10%
0%
100 10 1 0.1 0.01
Graln size (mm)
U.s. Percenl Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2° Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8"
4 §00.0% Swell
10 93.3% Moisture al start
20 70.8% Moisture at finish
40 51.8% Moisture increase
100 29.0% Initial dry density {pcf)
200 21.4% Swell {psf)

FIGNOD

B




UNIFIED GLASSIFICATION SM CLIENT SR LAND, LEC
ISOIL TYPE # 4 PROJECT BRANDING IRON
TEST BORING # 9 JOB NO. 202000
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-B GROUP INDEX 4
Steve Analysis
Grain Size Distribution
100% 4
80% == L%
80%
£ 70% "‘ﬂd&b\
f 60%
a o144
£ o MRCRES
30%
20%
10%
0%
100 10 1 0.1 0.01
Grain slza {mm)

u.s. Percent Atterberg
Sigve # Finer Limits
3’ Plastic Limit 18
114/2 Liguid Limit 36
/4" Plastic Index 18
1/2"
a/m"
4 100.0% wetll
10 89.1% Moisture al start
20 77.5G Moisture at finish
40 70.3% Moisture increase
100 54.4% Initial dry density (pcf)
200 45.0% Swell {psf)

ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE. HECKED" OATE.
COLORADO SPRINGS, COLORAQO 80907 l/k fo}E. / 2p

< ENTECH LABORATORY TEST




COLORADO SPRINGS, COLORADO 80007

anwu

N

—
UNIFI LASSIFICATION CL CLIENT SRLAND, LLC
SOIL TYPE # 4 PROJECT BRANDING IRON
TEST BORING & 5 JOB NO. 202000
DEPTH (FT) 1-2 TE Y BL
JAASHTO CLASSIFICATION A-6 GROUP INDEX 10
Sieve Analysis
Grain Size Distribution
100% O gt
90% . ST y
60% 104
2 70% o 4210
8 60%
& 50%
§ 40%
& 0%
20%
10%
0%
100 10 1 0.1 0.01
Graln gize (mm)
u.s. Percent Atterberg
Sieve # Finer imits
" Plastic Limit 18
11/2" Liguid Limit a6
3/4" Plastic Index 18
/2"
a/8" 100.0%
4 98.7% Swell
10 95.2% Moisture at start
20 91.6% Maisture at finish
40 88.8% Moisture increase
100 76.3% Initial dry density (pcf)
200 68.6% Swell {psf)
.
ENTEc H LABORATORY TEST
ENGINEERING, INC. RESULTS 02006
505 ELKTON DRIVE DATE. g B

?377 i/ 2a J




[UNIFIED CLASSIFICATION  CL CLIENT SRLAND, LLC
SOILTYPE # 4 PROJECT BRANDING IRON
TEST BORING # 8 JOB NO. 202000
DEPTH (FT) 10 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 12
Sieve Analysis
Grain Size Distribution
100% ;,Lra_“m
ig:: i
2 70 1200
& 60%
o 50%
€ 40%
;_6 0%
20%
10%
0%
100 10 1 0.1 0.01
Grain slze (mm)
U.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 23
112" Liquid Limit 39
34" Plastic Index 16
12"
a/8"
4 well
10 100.0% Moisture at start
20 08.44% Moislure at finish
40 96.7% Moisture increase
100 86.7% Initial dry density (pcf)
200 76.2% Swell (psf)

LABORATORY TEST

ENTECH [
ENGINEERING, INC,

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

RESULTS
Lomwn DATE HECKED: A’L na/r‘s / J
10/ e

B




CONSOLIDATION TEST RESULTS

TEST BORING # 7 DEPTH() o3 | JOBNO. 202000
DESCRIPTION SC SOILTYPE 1,CBR CLIENT SRILAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 126 PROJECT BRANDING IRON
NATURAL MOISTURE CONTENT 7.9%
SWELL/CONSOLIDATION (%) 0.7%
SWELL CONSOLIDATION
APPLIED PRESSURE {KSF)
0.0 0.1 1
T 4%
3%
t 2%
SWELL |DUE TO| WETTING ®
| UNDER CONSTAPIT LOAD =
Q
1% 0
F
g
T\\ . O
o 0% &
&
\ =
Q
1% 0
2%
3%
\ y
[ ENTECH SWELL CONSOLIDATION Jo810
TEST RESULTS 202000
ENGINEERING, INC. -
B SRR v, covoraosmey ) [ o T Lol Jle%




CONSOLIDATION TEST RESULTS

NATURAL UNIT DRY WEIGHT (PCF)

TEST BORING # 3 DEPTAM 12
DESCRIPTION SC  SOILTYPE 1

120

JOB NO. 202000
CLIENT SR LAND,LLC

PROJECT BRANDING IRON

APPLIED PRESSURE (KSF)
0.01

0.1

NATURAL MOISTURE CONTENT 6.9%
SWELL/CONSOLIDATION (%%) 0.5%
SWELL CONSOLIDATION

T + 4%
|
. |_ 3%
2% g
SWELL DUE TO|WETTING z
UNDER [CONSTANT LOAD @
| 1°; %
f Q
| 2
T*"---..._\ &
- | 0% =
™
: = A\
{ | * 1%
E | 1 -2u
N
’
E NTE c H SWELL CONSOLIDATION JOB NO
ENGINEERING. INC TEST RESULTS 202000
. ) FIG NO.
\ gﬁ%ﬁ%ggﬂﬁss COLORADO BOSOT L AN OATE CH‘E:;ED |.|D:.1’iq9 J B2




CONSOLIDATION TEST RESULTS

[TEST BORING # 5 DEPTH(®) 12
DESCRIPTION SC  SOILTYPE 1
NATURAL UNIT DRY WEIGHT (PCF) 113
NATURAL MOISTURE CONTENT 14.6%
SWELL/CONSOLIDATION (%) -0.4%

JOB NO. 202000
CLIENT SRLAND,LLC

PROJECT BRANDING IRON

001

APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

0.1

3%

1% 5
CONSOLIDATION DPE TQ WETTING E
UNDER CONSTANT LOAD o
| o 0% 2
[ = <
"-I-...__..‘ §
\—L\ -1%0
177]
tmn
\\ E
~ 2%5
Q
1 \'\ |
| \\\ -3%
L 4%
I
| z
| ' 5%
J
E NT E CH SWELL CONSOLIDATION 408 NO.
TEST RESULTS 202000
ENGINEERING, INC. -
R EATSY SBttess cowomooemor | [ o e Bz




CONSOLIDATION TEST RESULTS

EST BORING # 5 DEPTH()

NATURAL UNIT DRY WEIGHT (PCF)
NATURAL MOISTURE CONTENT
SWELL/CONSOQOLIDATION (%)

1-2

DESCRIPTION CL SOILTYPE 2

112
16.6%
1%

JOB NO. 202000

CLIENT

SH LAND, LLC

PROJECT BRANDING IRON

0ot APPLIED PRESSURE (KSF)

SWELL CONSOLIDATION

(1}

4%

SWELL DUYE TO W

ETTING

UNDER CONSTANT| LOAL
T\ "z
=
\ g
=
\\ E
1%
] " E
N 8
]
&
0% =
"‘{"‘.\\\ 8
*\hhh\\\\\\\k
1%
~N
-2%
-
[ ENTECH SWELL CONSOLIDATION JoB KO
TEST RESULTS 202
ENGINEERING, INC. - N: e
L ?:cgt.%nmo ggﬂnlilfﬁs. COLORADO 80307 L i DATE CHECKE%\ “,D}T?u J %23




CONSOLIDATION TEST RESULTS

[TEST BORING # 7 DEPTHI) 12 | JOBNO. 202000
DESCRIPTION CL SOILTYPE 4 CLIENT SRLAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 112 PROJECT BRANDING IRON
NATURAL MOISTURE CONTENT 14.2%
SWELL/CONSOLIDATION (%) 1.4%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
%
2%
®
SWELL DUE TO WETTING ;
UNDER CONSTANT| LOAT o
19 &
=
LY
5
:
t-—\\ 0% g
'\\ \ ©
[- B
\'\ | S~ 3
\ 1% 0
\\\
™
2%,
3%
J
ENTE CH SWELL CONSOLIDATION Joa Na
TEST RESULTS 202
ENGINEERING, INC. Famo o0
COLORADO SPANGS, COLORADO 80507 L eRsm OATE: *oe | ez J B4




CONSOLIDATION TEST RESULTS

TEST BORING # ] DEPTH{f] 10 JOBND. 202000
DESCRIPTION CL SOIL TYPE 4 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 112 PROJECT BRANDING IRON
NATURAL MOISTURE CONTENT 17.3%
SWELL/CONSOLIDATION (%) 6.5%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.0 0.1 1
8%
7%
6%
"'"\
5%
N 3
N 2
4% Q
SWELL DUE T WETTING g
UNDEZ CONSTANT LOAD a% é
o
2% §
&
=
1% g
0%
1%
2%

\

f SWELL CONSOLIDATION JO8 NO
E NTECH TEST RESULTS 202000
ENGINEERING, INC. o

L COLOAD e COLORADO 80907 L EAY DaTE CHECKED: 9 , 95‘;’/5:1” J 825"




CLIENT

SRLAND, LLC

PROJECT BRANDING IRON

JOBNO. 202000
DATE 8/23/2020

LOCATION BRANDING IRON TESTBY BL
BORING DEFTH, (1 SOIL TYPE UNIFIED WATER SOLUBLE
NUMBER AR NUMBER CLASSIFICATION SULFATE, (wi%)
e S ———
TB-1 1-2 1 SC <0.01
T8-2 5 3 SM <0.01
TB-3 1-2 1 SM 0.00
T8-4 5 3 SM <0.01
TB-5 1-2 4 CL 0.00
18-7 1-2 1 SC <0.01
TB-8 10 4 CL <0.01
TB-9 1-2 2 CL 0.00
QC BLANK PASS
ENTECH el
LABORATORY TEST 202000
ENGINEERING, INC. SULFATE RESULTS .
COLORADO SPAINGS. COLORADD 80807 DATE.

CHECKE-D:}\ ) 37}5/24.

B2 |




PROJECT BRANDING IRON CLIENT SR LAND, LLC
SAMPLE LOCATION TB-7 @ 0-3' JOB NO. 202000
SOIll. DESCRIPTION SAND, CLAYEY, BROWN DATE 09/25/20
[IDENTIFICATION SC COMPACTION TEST # |
TEST DESIGNATION / METHOD ASTM D-1557-A TEST BY BL
MAXIMUM DRY BENSITY (PCF) 132.7 OPTIMUM MOISTURE 7.7%
Compaction Curve
140
hY
AV
b
w—— b
130 = “‘5\‘
A -
& 120 =
a L
-y
]
a
& 110
-
-y
.y
100
B, ™
80
0.00% 5.00% 10.00% 1500% 20.00% 25.00% 30.00%
Moisture Content
X ACTUALPOINTS = emmesPARABOLIC FIT w—=ZERQ AIR VOIDS

JOB KO

ENTECH

ENGINEERING, INC,

£05 ELKTON DRVE : .
L COLORADO SPRINGS COLORADO 80907 L DRAwE: OATE: C"‘EC"E"&\

MOISTURE DENSITY RELATION 202000

FIG NO

/a/f 7550 J 217 y




ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

CBR TEST DATA

CBR TEST LOAD DATA JOB NO: 202000
CLIENT: SR LAND, LLC
PISTON PISTON PROJECT: BRANDING IRON
DIAMETER (cm) AREA (in%) SOIL TYPE: |
4.958 2893
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 10 MOLD # 1 MOLD # &
DEPTH LOAD(LBS) STRESS LOAD(LBS} STRESS LOAD(LBS) STRESS
(INCHES) {LBS) (PSY) (LBS) (PSI) (LBS) (PSY)
0.000 0 0.00 1] 0.06 0 0.00
0.025 kY] 123,98 602 205.47 796 266,00
0.050 512 171.09 1289 430.74 1488 497,34
0.075 726 242.61 1691 565.08 2199 734.83
0.100 908 333.50 1950 651.61 3326 111449
0.125 1235 41270 2195 766.91 3914 1307.93
0.150 1574 52598 2528 B44.78 4259 142322
0.175 1788 507.49 2718 907.27 4634 1548.53
0.200 2011 672.01 2881 962.74 5300 1771.42
0.300 ek} 745 86 3574 1194.32 6000 2005.01
0.400 24R87 831.08 4077 1362.40
0.500 2789 03].99 4623 [544.86
FINAL MOISTURE CONTENT
MOLD# 10 MOLD # 1 MOLD # 6
ICAN # 03 307 301
WT. CAN 8.17 B.42 8.36
WT. CAN+WET 22321 15339 202.18
WT, CAN+DRY 195.2 138.71 185.63
WT, H20 27101 14.68 16.55
WT, DAY SOIL 187.13 130.29 177.27
'M ISTURE CONTENT 14.591% 11.27% 9.34%
lﬂET DENSITY (PCF} 130.0 1342 141.8
DRY DENSITY (PCF) 120.7 124.6 1317
BEARING RATIQ 3335 65.16 111,14
90% OF DRY DENSITY 119.4
95% OF DRY DENSITY 126.1
BEARING RATI AT 90% OF MAX 2116 ~BVALUE 71
RING RATIO AT 95% OF MAX 7461 ~ R VALUE 83 ||
% = T

L DRAWN:

CATE

CHECKEL: k




250000 T

200000 -

150000 +

100000 +

Stress VS Penetration

50000

(1K)
0.000 0.100 200
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~—i—56 blows per Ih

14000 +

12000

10000

8000

Bearing Ratlo VS Dry Density

¥
126.0 128.0 1300

73.16 - B VALUE 71 00
7461 ~ R VALUE 83 00

-
1320

1340

JOB NO: 202000
SOILTYPE: 1

J

N

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS. COLORADO 80807

[ CALIFORNIA BEARING RATIO ]

L CRAWN DATE

CHECKED: M

Pé?: /ze J

JOBNO
202000

FIQ KO

21




APPENDIX C: Pavement Design Calculations



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA BRANDING IRON AT STERLING RANCH F2 - URBAN LOCAL LOW VOLUME
MISTY LAKE COURT AND SPRAGUE WAY
SOIL TYPE |
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W)g)=| 36,500
Hveem Stabilometer (R Value) Results: R= 50
Standard Deviation So= 0.44
Loss in Serviceability Apsi = 2.0
Reliability Reliability = 80
Reliability (z-satistic) Zp= 084
Soil Resilient Medulus Mg= 13168

Weighicd Structural Number (WSN): mme——  WSN= 147

DESIGN TABLES AND EQUATIONS

S, =[(R-5)/ 11.29] + 3 Re‘lability (%) ZR (Z-SlﬂliSliC)
— AplS - 1872)/824) 80 -{).84
LIS 85 1.04
90 -1.28
k=Mp/19.4 93 -1.48
Where: 94 -1.56
. 95 -1.65
Mg = resillent modulus (psi) T3 178
S = the soli support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 08 -2.05
CBR = California Bearing Ratio 99 -2.33
99.9 -3.09
099.99 -3.75
{ A PS|
lo
10 4.2-15
log, W= Z " S+ 9.36%I0p, {SN+1} - 0.20 + P +2.32"log, M- 8.07
0.40 + 5.10
(SN+1)"

Left| Right]  Difference
4.58| 4.58 0.0 Job No. 202000
Fig. No. C-1




DESIGN CALCULATIONS

DESIGN DATA  BRANDING IRON AT STERLING RANCH F2 - URBAN LOCAL LOW-VOLUME
MISTY LAKE COURT AND SPRAGUE WAY

SOIL TYPE 1
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 36,500
Hveem Stabilometer (R Value) Results: R= 50
Weighted Structural Number (WSN): WSN= 147

DESIGN EQUATION
WSN =C,D, + C,D,

C, = 0.44 Strength Coefficient - Hot Bituminaus 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, = 3.3 inches of Full Depth Asphalt
Use N/A inches Fuil Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphait Thickness (1) = inches
D, = ((WSN) - (1)(C)))/C.= 1.4 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. N/A inches of Asphalt

Job No. 202000
Fig. No. C-2



DESIGN CALCULATIONS

DESIGN DATA BRANDING IRON AT STERLING RANCH F2 - URBAN LOCAL LOW VOLUME
MISTY LAKE COURT AND SPRAGUE WAY

SOIL TYPE 1
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL= 36,500
Hveem Stabilometer (R Value) Resulis: R= 50
Weighted Structural Number (WSN): WSN= 147

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)Y/C, = 3.3 inches of Full Depth Asphalt
Use N/A inches Full Depth

FOR ASPHALT + RECYCLED CONCRETE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D, = ((WSN) - (t{C))/C;= 1.4 inches of Recycled Concrete

Base Course, use 4.0 inches

RECOMMENDED ALTERNATIVES

I. 3.0 inches of Asphalt + 4.0 inches of Recycled Concrete Base Course, or
2. N/A inches of Asphalt

Job No. 202000
Fig. No. C-3



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA BRANDING IRON AT STERLING RANCH F2 - URBAN LOCAL
WHITEFISH, MOSBY, LODGE GRASS AND YELLOWTAIL WAYS
SOIL TYPE |
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W5)=| 292,000
Hveem Stabilometer (R Value) Resulis: R= 50
Standard Deviation Se= C.44
Loss in Serviceability Apsi = 2.0
Reliability Reliability = 80
Reliability (z-statistic) Zy= 034
Soil Resilient Modulus Mg= 13168

Weighted Structural Nomber (WSN): ﬁ WSN = 2.09

DESIGN TABLES AND EQUATIONS

S, =[(R-5)/11.29] + 3 Reliability (%)  Zy (z-statistic) |
= 4nliS, =18 721/624] B0 -0.84
R 85 -1.04
90 -1.28
K=Mr/19.4 93 -1.48
Where: 94 -1.56
o 95 -1.65
Mg = resilient modulus (psi) 96 2175
S, = the soll support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 08 -2.05
CBR = California Bearing Ratio 29 -2.33
99.9 -3.09
99.99 -3.75
A PSI
lo
%0 | 42.15
log, W= Z " S+ 9.36"l0g, {SN+1) - 0.20 + +2.32"Iog, M- 8.07
040+ —10%
(SN+1)"
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DESIGN CALCULATIONS

DESIGN DATA BRANDING IRON AT STERLING RANCH F2 - URBAN LOCAL
WHITEFISH, MOSBY, LODGE GRASS AND YELLOWTAIL WAYS

SOIL TYPE 1
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 292,000
Hveem Stabilometer (R Value) Results: R= 50
Weighted Structural Number (WSN): WSN= 209

DESIGN EQUATION

WSN = C|D| + CgDz

C, = 0.44 Swength 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, = 4.7 inches of Full Depth Asphalt
Use N/A inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t} = inches
Dy =((WSN) - (1)(C)))/C;= 5.0 inches of Aggregate
Base Course, use 8.0

RECOMMENDED ALTERNATIVES

1. 3.5 inches of Asphalt + 8.0 inches of Aggregate Base Course, or
2. N/A inches of Asphalt

Job No. 202000
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DESIGN CALCULATIONS

DESIGN DATA BRANDING IRON AT STERLING RANCH F2 - URBAN LOCAL
WHITEFISH, MOSBY, LODGE GRASS AND YELLOWTAIL WAYS

SCIL TYPE ¢
Equivalent (18 kip) Single Axie Load Applications (ESAL): ESAL = 292,000
Hveem Stabilometer {R Value) Results: R= 350
Weighted Structural Number (WSN): WSN= 209

DESIGN EQUATION
WSN =C,D, + CaD,

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)

Dy =(WSN)/C, = 4.7 inches of Full Depth Asphalt
Use N/A inches Full Depth

FOR ASPHALT + RECYCLED CONCRETE BASE COURSE SECTION
Asphalt Thickness (1) = inches

D, =({(WSN) - tXC}))/Cs= 5.0 inches of Recycled Concrete
Base Course, use 8.0 inches

RECOMMENDED ALTERNATIVES

1. 3.5 inches of Asphalt + 8.0 inches of Recycled Concrete Base Course, or
2. N/A inches of Asphalt

Job No. 202000
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