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SR Land, LLC
20 Boulder Crescent, 1st Floor, Suite 100
Colorado Springs, Colorado 80921

APPROVED
Attn: Chaz Collins Engineering Department
12/15/2022 11:34:23 AM
. i dsdnijkamp
Re: Pavement Recommendations - Revised EPC Planningi& Community
Ster“ng Ranch Development Department

Vollmer Road, Filing No. 2
El Paso County, Colorado
Entech Job No. 222053

Dear Mr. Collins:

As requested, Entech Engineering, Inc. obtained samples of the pavement subgrade soils from
the proposed roadway at the above referenced site. Laboratory testing was performed in order
to determine the pavement support characteristics of the soil. This letter presents the results of
the laboratory testing and pavement recommendations for the roadways.

Project Description

The project will consist of paving and widening of a portion of Vollmer Road, with acceleration
and deceleration lanes for accessing Marksheffel Road at the Sterling Ranch Subdivision Filing
No. 2 in El Paso County, Colorado. A Subsurface Soil Investigation and laboratory testing were
performed to determine the pavement support characteristics on the soils. The general layout of
the site is presented in the Test Boring Location Map in Figure 1.

Subgrade Conditions

A total of nine test borings were drilled along the roadway to depths of approximately 5 and 10
feet below the existing subgrade surface at the required sample frequency. The boring locations
are shown from Figure No. 1.

The soils at the roadway subgrade depth consisted of native silty to slightly silty sand (Soil Type
1). The Test Boring Logs are presented in Appendix A. The pavement sections were deter-
mined using the Type 1 soil data. Sieve Analyses and Atterberg Limit testing were performed
on subgrade soil samples obtained from the test borings for the purpose of classification. The
percent passing the No. 200 sieve ranged from approximately 6 to 26 percent.

The Type 1 soil classified as A-1-b soils and A-2-4 soils, which commonly exhibit good pave-
ment support characteristics. Groundwater was not encountered in the test borings. Sulfate test-
ing resulted in less than 0.01 percent soluble sulfate by weight, indicating a negligible potential
for below grade concrete degradation due to sulfate attack. Atterberg Limits testing resulted in
liquid limits of no-value and plastic indexes of non-plastic. Swell/Consolidation testing was not
required per classification testing. Mitigation for expansive soils is not required on this site.
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California Bearing Ratio (CBR) testing was performed on a representative subgrade sample of
the Type 1 materials from Test Boring No. 3 to determine the support characteristics of the sub-
grade soils for the roadway sections. The results of the CBR testing, are presented in Appendix
B and summarized as follows:

Soil Type 1 — Silty Sand
R@ 90% =71.0
R@ 95% =74.0

Use R = 50.0 for design

Classification Testing

Liquid Limit NV
Plasticity Index NP
Percent Passing 200 22.2
AASHTO Classification A-1-b
Group Index 0
Unified Soils Classification SM

Pavement Design

CBR testing was used to determine pavement sections for the roadways. Pavement sections
were determined utilizing El Paso County Engineering Criteria Manual. Vollmer Road classifies
as an urban minor arterial, which uses an 18K ESAL value of 1,971,000 for design purposes.
County approval is required if recycled concrete is to be used. Pavement sections were deter-
mined for asphalt on basecourse and for asphalt on recycled concrete.

Design parameters used in the pavement analysis for the roadways are as follows:

Reliability 85%
Apsi 25
Standard Deviation 0.45
“R” Value Subgrade (Soil Type 1) 50.0
Resilient Modulus (Soil Type 1) 13,168 psi
Structural Coefficients

Hot Bituminous Pavement 0.44

Aggregate Basecourse 0.1

Recycled Concrete 0.09

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.
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Pavement Sections — Urban Minor Arterial
ESAL = 1,971,000
Soil Type 1

Alternative Asphalt Basecourse Recycled Concrete
E— (in) (in) (in)

1. Asphalt Over Basecourse 5.0* 8.0" -

2. Asphalt Over Recycled Concrete 5.0* - 8.0

* Minimum sections required per El Paso County Criteria.

Full Depth asphalt is not allowed in unincorporated El Paso County. The proposed pavement
thickness for additional lanes and roadway being added/connected to the existing road will meet
the county’s minimum pavement thickness or to match the existing pavement thickness, which-
ever is greater.

Roadway Construction - Asphalt on Recycled Concrete or Aggregate Basecourse Alter-
natives

Prior to placement of the asphalt, the subgrade should be proofrolled and compacted to a mini-
mum of 95 percent of its maximum Modified Proctor Dry Density, ASTM D-1557 at +2 percent of
optimum moisture content. Any loose or soft areas should be removed and replaced with suita-
ble materials. Recycled Concrete or basecourse materials should be compacted to a minimum
of 95 percent of its maximum Modified Proctor Dry Density, ASTM D-1557 at + 2 percent of op-
timum 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 pave-
ment sections should be evaluated after site grading is completed.

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, cement, subgrade conditions, compaction of ma-
terials and roadway construction methods shall meet the El Paso County specifications.
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We trust that this has provided you with the information you required. The pavement sections
provided are based on general site soil types. If you have any questions or need additional in-
formation, please do not hesitate to contact us.

Respectfully Submitted,

ﬂm"\\n‘_
ENTECH ENGINEERING, INC. éé:”"‘(\??'j"”-lt' 11[*-} Reviewed by:
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TABLE 1
SUMMARY OF LABORATORY TEST RESULTS

CLIENT  SRLAND CO.
PROJECT VOLLMER AND MARKSHEFFEL
JOBNO. 222053
TEST DRY PASSING LIQUID | PLASTIC SWELL/
SOIL  |BORING | DEPTH | WATER | DENSITY |NO. 200 SIEVE| LIMIT INDEX | SULFATE | AASHTO | CONSOL UNIFIED
TYPE NO. (FT) (%) (PCF) (%) (%) (%) (WT %) | CLASS. (%) | CLASSIFICATION SOIL DESCRIPTION
1, CBR 3 0-3 222 NV NP A-1-b SM SAND, SILTY
1 1 1-2 8.1 NV NP A-1-b SM-SW SAND, SLIGHTLY SILTY
1 2 1-2 6.0 NV NP A-1-b SM-SW SAND, SLIGHTLY SILTY
1 3 1-2 257 NV NP A-2-4 SM SAND, SILTY
1 4 1-2 71 NV NP <0.01 A-1-b SM-SW SAND, SLIGHTLY SILTY
1 5 12 95 NV NP A-1-b SM-SW SAND, SLIGHTLY SILTY
1 6 1-2 253 NV NP A-1b SM SAND, SLIGHTLY SILTY
1 7 1-2 233 NV NP <0.01 A-2-4 SM SAND, SILTY
1 8 1-2 6.6 NV NP A-1-b SM-SW SAND, SLIGHTLY SILTY
1 9 1-2 16.8 NV NP A-2-4 SM SAND, SILTY
1 9 0-3 18.2 SM SAND, SILTY
1 6 03 12.1 SM SAND, SILTY
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APPENDIX A: Test Boring Logs



TEST BORING NO. 1 TEST BORING NO.
DATE DRILLED 10/11/2022 DATE DRILLED 10/11/2022
Job # 222053 CLIENT SR LAND CO.
LOCATION VOLLMER AND MARKSHEFFEL
REMARKS REMARKS
gz 8| s

—_ b < — = | F

€ls08/8 8|8 € 518|855 |8

£ [Elelel g |2 AEEHERE

Q = = b1 =
DRY TO &', 10/11/22 S |1zl881 2 |§|oryTos, 10111722 S aI8I2] 2|3
SAND, SLIGHTLY SILTY, FINE ] SAND, SLIGHTLY SILTY, FINE T
TO COARSE GRAINED, TAN, ‘t-Jl| 19|33 | 1 [TOCOARSE GRAINED, TAN, 30| 281
MEDIUM DENSE, MOIST { } _ DENSE TO MEDIUM DENSE, DRY | ] { J .

! TOMOIST A

57" 22|58 | 1 57" 22| 6.0 1

10 10 7

15 7 15 7

20 7 20 7

J
JOB NO.:
ENTECH TEST BORING LOG 922053

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

[
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DATE:

CHECKED:

25

(feglee )

FIG NO.:




ENGINEERING, INC.

505 ELKTON DRIVE

COLORADO SPRINGS, COLORADO 803907
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TEST BORING NO. 3 TEST BORING NO.
DATE DRILLED 10/11/2022 DATE DRILLED 10/11/2022
Job # 222053 CLIENT SR LAND CO.
LOCATION VOLLMER AND MARKSHEFFEL
REMARKS REMARKS
S _| &
2| & 2| %
- 2| £ ~ | g
€ 518/8| g8 € |s18/28] 5|8
SHEAHE HHEAHE
DRY TO 10', 10/11/22 S 1 &183 ‘;“ & IDRY TO 5, 10/11/22 g | &18(3 § 3
SAND, SILTY, FINE TO COARSE ] SAND, SLIGHTLY SILTY, FINE T
GRAINED, TAN, MEDIUM DENSE, 1 221 4.7 | 1 |TO COARSE GRAINED, TAN, ".izz 7.4 |1
MOIST 1 MEDIUM DENSE, MOIST { J
5 01 il 26| 48 | 1 5 7. il 24| 7.4 | |
10 77 26|65 | 1 10
15 15 7
20 20
\ —
r ﬁ
JOB NO.:
ENTECH TEST BORING LOG 995083

DRAWN:

:

DATE:

CHECKED:

1eles iz

}

FIGNO.:




TEST BORING NO. 5 TEST BORING NO. 6
DATE DRILLED 10/11/2022 DATE DRILLED 10/11/2022
Job # 222053 CLIENT SR LAND CO.
LOCATION VOLLMER AND MARKSHEFFEL
REMARKS REMARKS
RS RS
LA $1%
— [, “E — — 'E
€158 8 8|8 € |5/8/2] 5|8
= |28l 2] & |E 2 | 2|82 € |E
DRY TO 5', 10/11/22 8 |z1&l&8] 2 |8 |pryTo 10, 10/11/22 S 1a18lal 213
SAND, SLIGHTLY SILTY, FINE T SAND; SILTY, FINE TO COARGE
TO COARSE GRAINED, TAN, ‘Wl 20 [ 5.5 | 1 |GRAINED, TAN, MEDIUM DENSE, i _ 25| 8.0 1
MEDIUM DENSE, MOIST '{_ J MOIST 1]
57 .3 23|42 | 1 5".-21 39| 1
10 7 10 7. 15[ 9.1 | 1
15 7 15
20 20

~

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

TEST BORING LOG

a

DRAWN:

[

DATE:

CgC%(_ED:

tf3& 22 J

JOBNO.:
222053

FIGNO.:
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TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED 10/11/2022 DATE DRILLED 10/11/2022
Job # 222053 CLIENT SR LAND CO.
LOCATION VOLLMER AND MARKSHEFFEL
REMARKS REMARKS
HE: HE
€ 8|8l g|8& € [5]8/2| 8|8
£ SEIR N = [E|81E] ¢ |
DRY TO 5, 10/11/22 2 Ela| 2 |3 |oryTOS, 10/11/22 S 11828213
SAND, SILTY, FINE TO COARSE SAND, SLIGHTLY SILTY, EINE ]
GRAINED, BROWN TO TAN, 17 8.1 | 1 [0 COARSE GRAINED, TAN, T q 19{ 53] 1
MEDIUM DENSE, MOIST TO DRY MEDIUM DENSE, MOIST 7 { } ]
5 14[1.4 | 1 5. ml22| 62| 1
10 7 10 7
15 7] 15 7
20 20 7
\_ )
& JOBNO.: )
ENTECH TEST BORING LOG 202053
ENGINEERING, INC. FIGNO :
505 ELKTON DRIVE L DRAWN DATE: CHECKED: DATE: =
\ COLORADO SPRINGS, COLORADO 80807 fQ, /u. J )




TEST BORING NO. 9 TEST BORING NO.
DATE DRILLED 10/11/2022 DATE DRILLED
Job # 222053 CLIENT SR LAND CO.
LOCATION VOLLMER AND MARKSHEFFEL
REMARKS REMARKS
=] = _| =
L £1%
€ |5/8/8] 8|8 € [5(8/8) 8|8
s [8lele| 8 (F £ |8|ge| 5 |F
DRY TO 10", 10/11/22 o laldlal = |3 o |#&|dla] = |3
SAND, SILTY, FINE TO COARSE ]
GRAINED, TAN, MEDIUM DENSE, 11. 0 20 [14.3] 1 -
MOIST 1.1 ]
5111 Jll 17|42 | 1 5 7]
107" g 16|41 | 1 10
15 7] 15 7
20 7 20 7

)

~

ENGINEERING, INC.

505 ELKTON DRIVE DRAWN: DATE: CHECKED: ATE
COLORADO SPRINGS, COLORADO 80907 [>X3 o252

FIG NO.:

amh
ENTECH [ TEST BORING LOG ] 999053




APPENDIX B: Laboratory Test Results



UNIFIED CLASSIFICATION SM

SOIL TYPE # 1,CBR
TEST BORING # 3
DEPTH (FT) 0-3
{AASHTO CLASSIFICATION A-1-b

CLIENT
PROJECT
JOB NO.
TEST BY

GROUP INDEX 0

SR LAND CO.

VOLLMER AND MARKSHEFFEL
222053

BL

Sieve Analysis
Grain Size Distribution

100% 7
90%
80% \l 0
£ 70%
@ 0,
8 60% ) RZY
o 50% N
5 40% @t #40
§ 30% T ~e—]
e oo L‘L‘d 4200
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/ n
3/8" 100.0%
4 98.3% Swell
10 81.2% Moisture at start
20 56.5% Moisture at finish
40 42.8% Moisture increase
100 28.1% Initial dry density (pcf)
200 22.2% Swell (psf)
‘Q
ENTECH LABORATORY TEST et o
ENGINEERING, INC. RESULTS ey
505 ELKTON DRIVE DRAWN: DATE: GHECKED: DATE: &
COLORADO SPRINGS, COLORADO 80907 > tolaclze |




UNIFIED CLASSIFICATION SM-SW CLIENT SRLAND CO.
SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 1 JOB NO. 222053
DEPTH (FT 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% 1
i i #10
90% \‘\
80%
D 200 8 #20
§ 60% A
8 50% W
§ 40%
& 30%
% 20% L[
10% #200
0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/ "
3/8" 100.0%
4 99.1% Swell
10 97.0% Moisture at start
20 75.4% Moisture at finish
40 49.2% Moisture increase
100 17.1% Initial dry density (pcf)
200 8.1% Swell (psf)
‘g
ENTECH LABORATORY TEST il
ENGINEERING, INC. RESULTS =

505 ELKTON DRIVE DRAWN: DATE: GHECKED: TE:/ % YA
COLORADO SPRINGS, COLORADO 80907 s |¢T7—‘5 72— - y




UNIFIED CLASSIFICATION SM-SW CLIENT SR LAND CO.
SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 2 JOB NO. 222053
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
jpodi < T
80% et ~$.F10
2 70%
@ 60%
Q 50% NG
§ 40%
E 30% \0%10
20%
133’ \“{L{Lp #2040
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2" 100.0%
3/8" 95.4%
4 84.1% Swell
10 77.2% Moisture at start
20 50.1% Moisture at finish
40 31.0% Moisture increase
100 10.9% Initial dry density (pcf)
200 6.0% Swell (psf)
‘4
ENTECH LABORATORY TEST e
ENGINEERING, INC. RESULTS 222053
g(z)sL%Ll;(AT[?g SDPR%\I/NEGS, COLORADO 80907 LDRAWN: PATE: { HECK% > ' 5?1{5 / - J &’? - J




UNIFIED CLASSIFICATION SM CLIENT SR LAND CO.
SOILTYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 3 JOB NO. 222053
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX O
Sieve Analysis
Grain Size Distribution
100% A3
90% &#10
80% -
2 70% I
@ 60% ‘%0
§ 50%
S 40%
§ 30% \'\#"f
o 0
20%
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 99.1% Swell
10 92.4% Moisture at start
20 77.9% Moisture at finish
40 60.9% Moisture increase
100 33.8% Initial dry density (pcf)
200 25.7% Swell (psf)
‘g
ENTECH LABORATORY TEST e
ENGINEERING, INC. RESULTS 2
COLORALD, SDPRRlYNEGS, COLORADO 80907 LDRAWN: PATE =g s usDIAzlEt/v- J By y




UNIFIED CLASSIFICATION SM-SW CLIENT SR LAND CO.

SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 4 JOB NO. 222053

DEPTH (FT 1-2 TEST BY BL

AASHTO CLASSIFICATION A-1-b

GROUP INDEX 0

Sieve Analysis
Grain Size Distribution

100% Sia T
90% "
80% 4
2 70%
ﬁ 60% #10
& 50%
& 40% 2
(3] ™~
G 30% p
Q.
20%
10% s =
0% il
100 10 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/ [{]
3/8" 100.0%
4 84.3% Swell
10 60.5% Moisture at start
20 41.3% Moisture at finish
40 27.1% Moisture increase
100 10.8% initial dry density (pcf)
200 7.1% Swell (psf)
4‘#
ENTECH LABORATORY TEST RN
ENGINEERING, INC. RESULTS 2
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UNIFIED CLASSIFICATION SM-SW CLIENT SR LAND CO.
SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 5 JOB NO. 222053
DEPTH (FT) 1-2 TEST BY BL
|AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% &
90%
80% \o\#m
2 70%
@ 60%
L 50%
§ 40%
5 30% #40
o
20%
10% 0 ol-#290
0%
100 10 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/ n
3/8"
4 100.0% Swell
10 80.2% Moisture at start
20 48.5% Moisture at finish
40 33.0% Moisture increase
100 13.4% Initial dry density (pcf)
200 9.5% Swell (psf)
‘4
N .
ENTECH LABORATORY TEST et
ENGINEERING, INC. RESULTS el
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UNIFIED CLASSIFICATION SM CLIENT SR LAND CO.
SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 6 JOB NO. 222053
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% -
90% 4
80%
#10
£ 70% ASY
@ 60% BST
& 50% [~ A SGe
§ 40% e~ >y
5 30% 404
& o ~@| #200
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/ n
3/8" 100.0%
4 93.7% Swell
10 77.0% Moisture at start
20 59.3% Moisture at finish
40 48.5% Moisture increase
100 31.4% Initial dry density (pcf)
200 25.3% Swell (psf)
‘4
E NT Ec H LABORATORY TEST JOBNO}
ENGINEERING, INC. RESULTS e
505 ELKTON DRIVE DRAWN: DATE: GHECKED: DATE: -
COLORADO SPRINGS, COLORADO 80907 L Do ,477_(/» J ®-1 y




UNIFIED CLASSIFICATION SM CLIENT SR LAND CO.
SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 7 JOB NO. 222053
DEPTH (FT) 1-2 TEST BY BL
[AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% st %
90% I~
80% e 410
o 0,
“§ ;g;: Nel _2h
™~
2 509 &_#40
§ 40%
& 30% e
& 0% \'\"\\b #200
10%
0%
100 10 1 0.1 0.01
Grain size (mm)
u.Ss. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/ 1]
3/8" 100.0%
4 99.0% Swell
10 82.7% Moisture at start
20 64.9% Moisture at finish
40 52.1% Moisture increase
100 30.1% Initial dry density (pcf)
200 23.3% Swell (psf)
L \4
ENTECH LABORATORY TEST -
ENGINEERING, INC. RESULTS 22088

505 ELKTON DRIVE DRAWN: DATE: JHECKED: DATE:
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UNIFIED CLASSIFICATION SM-SW CLIENT SR LAND CO.

SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 8 JOB NO. 222053

DEPTH (FT) 1-2 TEST BY BL

AASHTO CLASSIFICATION A-1-b

GROUP INDEX 0

Sieve Analysis
Grain Size Distribution

100% 4 #10
90% I
80%
2 70% L
@ 60%
& 50%
& 40% w
§ 30%
~eql
0% B
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/ n
3/ "
4 100.0% Swell
10 99.1% Moisture at start
20 68.3% Moisture at finish
40 38.8% Moisture increase
100 14.8% Initial dry density (pcf)
200 6.6% Swell (psf)
‘4
ENTECH LABORATORY TEST -
ENGINEERING, INC. RESULTS s
505 ELKTON DRIVE DRAWN: DATE: GHECKED: DATE: B q
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UNIFIED CLASSIFICATION SM CLIENT SR LAND CO.
SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 9 JOB NO. 222053
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% B8y
90% %
80%
2 70% &
@ 60% h
2 50%
§ 40%
& 30%
a #10(
20% LR ¥200
10% i
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/ n
3/8" 100.0%
4 97.4% Swell
10 87.9% Moisture at start
20 72.9% Moisture at finish
40 52.2% Moisture increase
100 25.1% Initial dry density (pcf)
200 16.8% Swell (psf)
L g
ENTECH LABORATORY TEST ot
ENGINEERING, INC. RESULTS .
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UNIFIED CLASSIFICATION SM CLIENT SR LAND CO.

SOIL TYPE # 1 PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 9 JOB NO. 222053

DEPTH (FT 0-3 TEST BY BL

AASHTO CLASSIFICATION GROUP INDEX

Sieve Analysis
Grain Size Distribution

100% -
2
90% ma
80% 7
2 70% 4
g e0% 420
& 50% N
g 40% Fotee
§ 30% 140
20% 200
10%
0%

100 10 1 0.1 0.01

Grain size (mm)

u.s. Percent Atterberg
Sieve # FEiner Limits
3" Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
1/2"
3/8" 100.0%
4 96.1% Swell
10 78.4% Moisture at start
20 54.3% Moisture at finish
40 40.2% Moisture increase
100 24.3% Initial dry density (pcf)
200 18.2% Swell (psf)
i/
) JOBNO.:
ENTECH [ LABORATORY TEST
ENGINEERING, INC. RESULTS 2053
505 ELKTON DRIVE LDRAWN: DATE: GHECKED: DATE: %_ |
COLORADO SPRINGS, COLORADO 80907 Ds lofes (22 )y ] y




UNIFIED CLASSIFICATION SM CLIENT SR LAND CO.

SOIL TYPE # I PROJECT VOLLMER AND MARKSHEFFEL
TEST BORING # 6 JOB NO. 222053

DEPTH (FT) 0-3 TEST BY BL

AASHTO CLASSIFICATION GROUP INDEX

Sieve Analysis
Grain Size Distribution

100% o —igp:
4
90%
80% ™
2 70% \0<0
@ 60%
50%

40% [ 42

~

30% el ip
20%

10% LC“H_T?{ [1]

0%

100 10 1 0.1 0.01

o

Percent Pas

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" 98.8%
4 92.5% Swell
10 71.1% Moisture at start
20 43.7% Moisture at finish
40 29.7% Moisture increase
100 16.3% Initial dry density (pcf)
200 12.1% Swell (psf)
4
ENTECH LABORATORY TEST 100 o
ENGINEERING, INC. RESULTS 2
?:(2Ssl.léL@KR.«xTL‘::)oN SIBRI‘\I/NEGS. COLORADO 80807 LDRAWN: nATE ) HECKE’Dbs I%}E‘i{ fr J B y




CLIENT

SR LAND CO.

PROJECT VOLLMER AND MARKSHEFFEL

JOBNO. 22205

DATE 10/18/2022

3

LOCATION VOLLMER AND MARKSHEFFEL TESTBY BL
BORING DEPTH, (ft SOIL TYPE UNIFIED WATER SOLUBLE
NUMBER ! NUMBER CLASSIFICATION SULFATE, (wt%)
TB-4 1-2 1 SM <0.01
B-7 1-2 1 SM <0.01
QC BLANK PASS
J
ENTECH JOBNO.: D
LABORATORY TEST 292053
5:%‘5?}!\%5 5\5&"6’ INC. SULFATE RESULTS FIG NO.:

COLORADO SPRINGS, COLORADO 80307

L DRAWN:

DATE:

iEC’KED: ,g;;}—

pa ) \ BB




—

PROJECT VOLLMER AND MARKSHEFFEL CLIENT SR LAND CO.
SAMPLE LOCATION TB-3 @ 0-3' JOB NO. 222053
SOIL DESCRIPTION SAND, SILTY, TAN DATE 10/14/22
IDENTIFICATION SM COMPACTION TEST # 1, SOIL TYPE #1
TEST DESIGNATION / METHOD ASTM D-1557-A TEST BY AL
IMAXIMUM DRY DENSITY (PCF) 131.7 OPTIMUM MOISTURE  6.9%
Compaction Curve
140
AN
AN
N
AN
N
130 \
o WNC
X
N
3\
fo.: 120 AN
a N
£
7]
8
o
g 110
N
N
N
100
I
I
90

0.00% 5.00%

10.00% 15.00%

20.00% 25.00%

Moisture Content

B ACTUAL POINTS

= === PARABOLIC FIT ===ZERO AIR VOIDS

30.00%

—

"ENTECH

505 ELKTON DRIVE fiC o
DRAWN: DATE: CHECKED: ATE:
COLORADO SPRINGS, COLORADO 80907 l ™9 l Josihr— , %~ )
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CBR TEST LOAD DATA JOB NO: 222053
CLIENT: SR LAND CO.
PISTON PISTON PROJECT: VOLLMER AND MARKSHEFFEL
DIAMETER (cm) AREA (in‘) SOIL TYPE: 1, 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) (PSI) (LBS) (PSI) (LBS) (PSI)

0.000 0 0.00 0 0.00 0 0.00
0.025 156 52.13 312 104.26 570 190.48
0.050 292 97.58 583 194.82 1125 375.94
0.075 445 148.70 891 297.74 1460 487.88
0.100 542 181.12 1085 362.57 1681 561.74
0.125 636 212.53 1272 425.06 2522 842.77
0.150 795 265.66 1591 531.66 2784 93032
0.175 915 305.76 1830 611.53 2939 982.12
0.200 1016 339,51 2032 679.03 3476 116157
0.300 1213 40535 2425 81036 5556 1856.64
0.400 1429 47153 2859 955.39 6000 2005.01
0.500 1785 596.49 3010 1005.84

FINAL MOISTURE CONTENT

MOLD # 1 MOLD # 2 MOLD # 3
CAN # 303 117 347
WT. CAN 8.47 843 8.59
WT. CAN+WET 158.21 163.85 123.27
WT. CAN+DRY 142.22 156.97 114.73
WT. H20 15.99 6.88 8.54
WT. DRY SOIL 133.75 148.54 106.14
MOISTURE CONTENL 11.96% 4.63% 8.05%
WET DENSITY (PCF) 127.2 134.9 142.9
DRY DENSITY (PCF) 119.0 126.2 133.7
BEARING RATIO 18.11 36.26 56.17
90% OF DRY DENSITY 120.3
95% OF DRY DENSITY 127.0

BEARING RATIO AT 90% OF MAX 2155 ~RVALUE 71
BEARING RATIO AT 95% OF MAX 38.50 ~ RVALUE 74

JOB NO.

ENTECH CBR TEST DATA 222053
ENGINEERING, INC. FIG NO -
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2500.00 -

2000.00 +

1500.00 +

1000.00 +

500.00

Stress VS Penetration

—&— 10 blows per lift
—@— 25 blows per lift
—&— 56 blows per lift

0.00

0.000

70.00 +

60.00 +

50.00 +

40.00

30.00 +

20.00 -

10.00 +

0.00 +—

Bearing Ratio VS Dry Density

118.0 120.0 122.0

o

t i — t
124.0 126.0 128.0 130.0 132.0 134.0 136.0

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

21.55 ~RVALUE
38.50 ~ R VALUE

71.00
74.00

JOB NO: 222053
SOIL TYPE: 1, CBR #1
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APPENDIX C: Pavement Design Calculations



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

SR LAND, LLC VOLLMER ROAD SOIL TYPE1

URBAN MINOR ARTERIAL

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

Hveem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

Weighted Structural Number (WSN): —

DESIGN TABLES AND EQUATIONS

S;=[(R-5)/11.29] + 3
MR = 10[(31 +18.72) 1 6.24]

k=Mgr/19.4

Where:

Mg = resilient modulus (psi)

S, = the soil support value

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

ESAL (W) =| 1,971,000
R= 50
S,=| 045
Apsi = 2.5
Reliability = 85
Iy = -1.04
Mg= 13168
WSN = 2.87

log, W, ;= Z_* S+ 8.36"0g,{SN+1)-0.20 +

Difference
0.0

Left
6.29

Right
6.29

Reliability (%)  Zg (z-statistic)
80 -0.84
85 -1.04
90 -1.28
93 -1.48
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 -2.05
99 -2.33
99.9 -3.09
99.99 -3.75
{ A PSI }
logm 4.2-15
1064 +2.32%og, M- 8.07
040 + 5.19
(SN+1)

Job No. 222053
Fig. No. C-1



DESIGN CALCULATIONS

AGGREGATE BASE COURSE
DESIGN DATA
SR LAND, LLC VOLLMER ROAD SOIL TYPE1
URBAN MINOR ARTERIAL
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 1,971,000
Hveem Stabilometer (R Value) Results: R= 50
Weighted Structural Number (WSN): WSN= 287
DESIGN EQUATION

WSN = CIDI + C2D2

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

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

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C; = 6.5 inches of Full Depth Asphalt
Use 6.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE

Asphalt Thickness (t) = inches
D, = ((WSN) - (t)}(C,))/C, = 6.1 inches of Aggregate
Aggregate Basse(fdourse = 8.0 inches

RECOMMENDED ALTERNATIVES

1. 5.0 inches of Asphalt + 8.0 inche of Aggregate Base Course

Job No. 222053
Fig. No. C-2



DESIGN CALCULATIONS

RECYCLED CONCRETE
DESIGN DATA
SR LAND, LLC-SOIL TYPE 1
URBAN MINOR ARTERIAL
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 1,971,000
Hveem Stabilometer (R Value) Results: R= 50
Weighted Structural Number (WSN): WSN= 287
DESIGN EQUATION

WSN - C1D1 + C2D2

C; = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.09 Strength Coefficient - Recycled Concrete

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

FOR FULL DEPTH ASPHALT SECTION (CURRENTLY NOT ALLOWED)

D, =(WSN)/C, = 6.5 inches of Full Depth Asphalt
Use 6.5 inches Full Depth

FOR ASPHALT + RECYCLED CONCRETE

Asphalt Thickness (t) = inches
D, = (WSN) - (t)(C)))/C,= 7.4 inches of Recycled Concrete

Recycled Concrete, use 8.0 inches

RECOMMENDED AL TERNATIVES

1. 5.0 inches of Asphalt + 8.0 inches of Recycled Concrete, or

Job No. 220053
Figure No. C-3



