October 27, 2016 ENTECH

Revised October 4, 2018 ENGINEERING, INC.
505 ELKTON DRIVE

SH Land, LLC COLORADO SPRINGS, CO 80907

20 Boulder Crescent, 2™ Floor sl

Colorado Springs, CO 80903

Attn:  Chaz Collins Ap p Fove d** Q

. o By: Elizabeth NijKamp
Re: Pavement Recommendations — 3™ Revision Date: 10/11/2018
Sterling HanCh, Phase No. 1 El Paso County Planning & Community Development

El Paso County, Colorado

Dear Mr. Collins:

As requested, Entech Engineering, Inc. has obtained samples of the pavement subgrade soils
from the Sterling Ranch, Phase No. 1 subdivision. This letter presents the results of the
laboratory testing and pavement recommendations for the roadway sections.

Project Description

The roadways for this project consist of sections of Marksheffel Road, Sterling Ranch Road,
Dines Boulevard, and Wheatland Drive in northeast Colorado Springs, Colorado. The internal
roadways in the subdivision were not tested and are beyond the scope of this investigation.
Subsurface Soil Investigation and laboratory testing was performed in order to determine the
pavement support characteristics of the soils. The limits of this investigation and the
approximate locations of the test borings are presented in the Site/Test Boring Location Map,
Figure 1.

Subgrade Conditions

Nineteen test borings were drilled along the above referenced roadways to depths of
approximately 5 and 10 feet below the existing subgrade surface. The Test Boring Logs are
presented in Appendix A. Sieve Analyses and Atterberg Limit testing were performed on the
soil samples obtained from the test borings for the purpose of classification. The percent
passing the No. 200 sieve for the soils at subgrade depth ranged from approximately 7.1 to 70.1
percent. The soils at the subgrade depths mostly consisted of slightly silty to silty sand with
areas of silty to clayey sand and sandy clay fill overlying native sandy clay. Some areas of
sandy claystone and silty sandstone are present at subgrade depths. The subgrade soils are
generally underlain with silty to clayey sand, sandy clay, silty sandstone and sandy claystone.
Based on the results of the laboratory testing, four general subgrade soil types were determined
for the roadway sections at subgrade depths; very sandy clay fill (Soil Type 2), silty to slightly
silty sand (Soil Type 3), sandy clay, (Soil Type 4) and silty to clayey sandstone (Soil Type 5).
The soils classify as A-6, A-2-4, A-7-6, and A-1-b, based on the AASHTO Classification System.
Groundwater was not encountered in any of the test borings.

The A-6 soils required Swell/Consolidation testing to determine their expansive characteristics.
Swell/Consolidation Tests resulted in volume changes ranging from 0.3 of 1.9 percent. The
Swell Test results indicate mitigation of the expansive potential of the subgrade soils will not be
required for the roadway classifications.

APPROVAL CONDITIONS:

**Marksheffel Road and Sterling Ranch Road are not approved at this time.
Asphalt millings are not approved at this time.
Wheatland Drive is not approved south/west of Dines Blvd.

SF 16-013
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California Bearing Ratio (CBR) testing was performed on four samples of the subgrade soils.
The results of the CBR and classification testing are presented as follows and in Appendix B
and on Table 1, attached. Based on the results of the classification and CBR testing, the soils
on this site exhibit poor to good pavement support characteristics. The results of the CBR
testing, classification testing, and Swell/Consolidation tests are presented in Appendix B and

are summarized as follows:

Soil Type 2 — Very Sandy Clay Fill

CBR i1
R @90%=1.0
R @ 95% = 6.0

Use R = 6.0 for design”

Classification Testing

Liquid Limnit 34
Plasticity Index 15
Percent Passing 200 50.3
AASHTO Classification A-6
Group Index 5
Unified Soils Classification CL
Soil Type 4 — Clayey Sand
CBR #3
R @ 90%=1.0

R @ 95% =10.0
Use R = 6.0 for design*

Classification Testing

Liquid Limit 33
Plasticity Index 15
Percent Passing 200 35.6
AASHTO Classification A-6
Group Index 1
Unified Soils Classification SC

* Due to the similarity of the Soll Type 2 and Soil Type 4, an R-value of 6 will be used for design of the A-6 solls. The clayey Type 1
solls will be grouped into this category. The Type 6 soils will be grouped into the Type 2/4 calegory due to similarity of the soils.

** The Type 1 silty sand {ill and Type 5 silty sandstone will be grouped into the Type 3 category due to the similarity of the soils.

Soil Type 3 — Silty Sand
CBR #2

R@S%0%=1.0
R @ 95% = 35.0
Use R = 35.0 for design**

Classification Testing

Liquid Limit NV
Plasticity Index NP
Percent Passing 200 241
AASHTO Classification A-1-b
Group Index 0

Unified Soils Classification SM

Soil Type 5 - Silty Sandstone
CBR #4

R @ 90% =73.0
R @ 95% = 83.0
Use R = 50 for design

Classification Testing

Liquid Limit 20
Plasticity Index 2
Percent Passing 200 211
AASHTO Classification A-1-b
Group Index 0]

Unified Soils Classification SM
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Pavement Design

CBR testing was used to determine pavement sections for the roadway sections. Pavement
sections were determined utilizing Pavement Design Criteria for the El Paso County.
Marksheffel Road classifies as a 4-lane principal arterial, which uses an 18K ESAL value of
5,256,000 for design purposes. Sterling Ranch Road, Dines Boulevard, and Wheatland Drive
classify as collectors, which uses a 18K ESAL value of 821,000 for design. Pavement sections
were determined for asphalt supported on aggregate base course, asphalt millings, and on
recycled concrete.

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

Reliability - Principal Arterial 90%
Reliability - Collectors 85%
Standard Deviation 0.45
Resilient Modulus —

Soll Type 2/4 3,126 psi
Soil Type 3 8,065 psi
Apsi 2.5

“R” Value Subgrade -

Soil Type 2/4 6

Soil Type 3 35

Hot Bituminous Pavement 0.44
Aggregate Base Course 0.11
Asphalt Miliings 0.07
Recycled Concrete 0.09

The pavement design nomographs and 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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Marksheffel Road — Principal Arterial
Soil Type 3
Composite Section Asphalt {in) Base Course ORT Millings Recycled
’\’S REP ant} Conc. (in
1. Asphalt Over Base Course 5.0 \_‘\,\ T\’\ - -
2. Asphalit Over Base Course \IED \N 1£.5 - -
3. Asphalt Over Asph, Mt PPRO - 16.5 -
4. Asphalt Over NOT ; 6.5 - - 13.0

Stertimy-RancirRoad, Dines Boulevard, and Wheatland Drive — Collectors

Soil Type 3
Composite Section Asphalt (in) Base Course Asph. Millings Recycled
(in) (in) Conc. (in
1. Asphalt Over Base Course 4.5 9.5 - -
B T Al o ] 5.0 - 11.5 -
3. Asphalt Over Recycled Conc 5.0 - - 9.0

Dines Boulevard — Collector

Soil Type 2/4
Composite Section Asphalt (in) Base Course Asph. Millings Recycled
(in} (in) Cone. (in
1. Asphalt Over Base Course 6.0 13.0 - -
S—Arapivait-Overrepir=iviftinge 6.5 - 17.5 -
3. Asphalt Over Recycled Conc 6.5 - - 13.5

The estimated areas of anticipated different soil types are shown on Figure 1, but the specific
areas of A-1-b and A-2-4 versus A-6 and A-7-6 soils should be identified in the field when the
final subgrade is exposed. As an alternative to placing the thicker sections required in the areas
of poorer subgrade support soils (A-6, and A-7-6), the subgrade soils in these areas may be
removed to depth of 3 feet and replaced with good subgrade support soils (A-1-b, A-2-4, etc.)
placed to meet El Paso County requirements. Suitable on-site soils may meet the criteria for
good subgrade support soils, pending approval.

Marksheffel Road and Sterling Ranch Road are not approved

at this time.

Asphalt millings are not approved at this time.+

Wheatland Drive is not approved south/west of Dines Blvd.
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Roadway Construction

Prior to placement of the asphalt, the subgrade should be scarified, moisture-conditioned,
compacted to a minimum of 95% of its maximum Modified Proctor Dry Density, ASTM D-1557
at 0 to 2 percent over optimum moisture content and proofrolled after properly compacted. Any
loose or soft areas should be removed and replaced with suitable materials approved by
Entech. Basecourse materials should be compacted to a minimum of 95% of its maximum
Modified Proctor Dry Density, ASTM D-1557 at £ 2% of optimum moisture content. Special
attention should be given to areas adjacent to manholes, inlet structures and valves.

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

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

ENTECH ENGINEERIN Gy Reviewed by:

Stan C. Culp, P.E. ¥
Senior Engineer

SCC/sc

Entech Job No. 160002
AAprojects/2016/160002/160002 pr_rev3
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APPENDIX A: Test Boring Logs



TEST BORING NO. 1 TEST BORING NO. 2
DATE DRILLED  8/24/2016 DATEDRILLED  B/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
= &
8|z | 3
g |.lg g 8 a Z |_|e g S|l=
= [Blelg| (¢ = |B[52| & |2
[N - = r— 1
DRY TO 10, 8/24/16 8 5 @l 2 |3 |orvros,arpans 3 |1al8l2] 2 |8
FILL O-7, CLAY, VERY SANDY :"/ SAND, SLIGHTLY SILTY, FINE 1
TO SANDY, BROWN, STIFF, z 19 110.6 | 2 |TOCOARSE GRAINED, TAN, i f | 23| 443
MOIST MEDIUM DENSE, MOIST i
5 15 [12.9 | 2 [WEATHERED SANDSTONE, s Trigll4s|82]|s
SILTY, FINE TO COARSE i
GRAINED, BROWN, DENSE, i
SANDSTONE, CLAYEY, FINE MOIST i
TO COARSE GRAINED, BROWN, i
VERY DENSE, MOIST 10 s0l85 |5 10_]
] 11"
15_' 15 |
20 ] 20_‘,
JOBNQ.: A
ENTECH TEST BORING LOG \LossT
ENGINEERING, INC. FIGNO
guonglﬁKAng E‘?:F:YIEGS. COLORADO 60307 L oRANE AT CHECZ?__ /37;/“ J A“' \ y




=
TEST BORING NO. 3 TEST BORING NO. 4
DATEDRILLED  8/24/2016 DATE DRILLED  8/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
- -
N HE
g |-|8/8] 5|8 2 _|al&l 5|2
s |8 ?;L a| § = £ | £ é 2] § |2
[~ 8 b — o - =
DRY TO 5', 8/24/16 g | fu% |21 £ | 3 |oryT0 10, 8124118 g 1zl81812 13
SAND, SILTY, TAN 1. 3 [CLAY, SANDY TO SAND, _?
CLAYSTONE, VERY SANDY, 50110.7 | 6 |CLAYEY, GRAY BROWN, 17{15.6] 4
GRAY BROWN, HARD, MOIST 9" STIFF, MOIST =
£
50 |14.2 | 6 |CLAYSTONE., SANDY, BROWN, 5 £l 501338 &
11" HARD, MOIST ol
- e
*a¥
- F ¢
2%
- P
- -“‘4
10 ] 10 50|17.6] 6
l 11
15_' 15
20 ] 20
3
[
ENTECH TEST BORING LOG
ENGINEERING, INC,
E DRAWN: 7 CHECKED-
GOLORADO SPRINGS, COLORADO 80307 L e " e oSl J




TEST BORING NO. 5 TEST BORING NO. 6
DATEDRILLED  8/24/2016 DATEDRILLED  B/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
® ®
2|35 8|3
e l5(8/8| 5|28 g |5|8/8l 5|8
£ |8 ?;L 2 £ |5 s |2 ?s" o| B |2
[= % =1 ] o ] =
DRY TO &', 8/24/16 S [&]8]2| 2 |8 |orvT05, 824118 g 1zl812| £13
SAND, SILT, FINE GRAINED, = FLL G2, 5AWD,VERY CLAYEY, | |2
TAN, MEDIUM DENSE, MOIST T 17| 98 | 3 |Fve To coarsE GRANED, ~ Tl 7 |175| 2
it BROWN, LOOSE, MOIST T=
T SAND, CLAYEY, FINE TO T2
SAND, CLAYEY, FINE TO 5 |« 20 |16.6 | 3 |COARSE GRAINED, GRAY 5 |- 41(12.5| 3
MEDIUM GRAINED, GRAY I BROWN, DENSE, MOIST g
BROWN, MEDIUM DENSE, ] i
MOIST I i
10 10 7]
15 ] 15 7]
20 ] 20 ]
\S
r
ENTECH TEST BORING LOG
ENGINEERING, INC.
L guosLEJLKTRADDON SD;FLYEGS, COLORADOQ 80807 L ORAVIN: DATE CHECKEDZ-I / OD 2}5{‘ J




‘
TEST BORING NO. 7 TEST BORING NO. 8
DATE DRILLED  8/24/2016 DATE DRILLED  8/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
| 8 | =
8|5 &l §
€ 5|28 &8 € |-|5|& 5|8
SHEHHE A e
DRY TO 10, 8/24/16 8 |#18|2] £ | 8|oavTos, sr4me SRAGIFIERE
SAND, SILTY, FINE TO COARSE 1 SAND, SLIGHTLY SILTY, FINE 158
GRAINED, TAN, MEDIUM DENSE, 11110 20| 98 | 3 |T0OCOARSE GRAINED, GRAY ] 4} 32| 78| 3
MOIST 1EN BROWN, DENSE, MOIST .t
111 SANDSTONE, SLIGHTLY 1
5 |1t J 15|10.0 | 3 |SILTY.FINE TO COARSE 5 | 50[10.7] 5
1t GRAINED, GRAY BROWN, i 9"
IENS VERY DENSE, MOIST ’
SANDSTONE, SLIGHTLY SILTY, _J‘: E i
FINE TO COARSE GRAINED, 10 :: J s0|126| 5 10 ]
GRAY BROWN, VERY DENSE, ] 6" i
MOIST 1 i
15 ] 15
20 20 ]
. =/
fa JOBND.: W
ENTECH TEST BORING LOG luotz
ENGINEERING, INC. FIG ND:
505 ELKTON DRI : s i A
COLORABD SPAYNEGS. COLORADO B09O7 L oRAn oATE CHECKE'}}V /?J%/u J A4 v




TEST BORING NO. 9 TEST BORING NO. 10
DATEDRILLED  8/24/2016 DATE DRILLED  8/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
gl s | &
€ |5z & 5|8 € |-{8/&| 5|8
- = Q. 1 =
DRY TO &', 8/24/16 8 | &8l 8| £ | 8 IpryTo 10, 8124118 S EALIEIERE
SAND, SILTY, FINE TO COARSE i SAND, SILTY, FINE TO COARSE 137
GRAINED, TAN, MEDIUM DENSE, 71 1- 1 27 [10.4 | 3 |GRAINED, TAN, MEDIUM DENSE, T { 26| 993
MoIST i MOIST a2t
.1 SANDSTONE, SILTY, FINE TO BEE
CLAY, SANDY, BROWN, STIFE, | 5 26 124.5 | 4 |COARSE GRAINED, GRAY ¥ 50| 985
MOIST ] BROWN, VERY DENSE, MOIST i 11"
10 ] MEDIUM GRAINED LENSES 10 | 50(11.8[ 5
- ) 6"
15_] 15 ]
20 ] 20 7
JOB NO - )
ENTECH TEST BORING LOG Leos
ENGINEERING, INC. FIGND
EOLORADD s?;F:\l’rEas. COLORADO 80207 L oA Ss mmeﬂz g%’}y/,g J A-s )




1
TEST BORING NO. 11 TEST BORING NO. 12
DATE DRILLED  B/24/2016 DATEDRILLED  B/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
= | & o ®
g% 8l g
€ |88l 518 g |_lelE8| §|g
s |8 %E o §[# £ |2 é a| & &
[« % = b3 [= % e ]
DRY TO 5', 8/24/16 8 |&[8|5| = |8 |oryTOS, 8r24n16 8 |a|8la| 2|8
SAND, SILTY, TAN T 3 [SAND, SILTY, FINE TO COARSE
SANDSTONE, SLIGHTLY SILTY, | [Ti1 4l 50| 8.5 | 5 |GRANED, TAN, MEDIUM DENSE, 1. Q6| 373
FINE TO COARSE GRAINED, T MOIST :
TAN VERY DENSE, MOIST Ji AL,
5 T:: 3K s0l 9.1 | 5 [cLay, sANDY, BrOWN FIRM, 11]21.4] 4
" 8" MOIST i
10 10 7]
15_] 15 7
20 20 ]
>
ENTECH TEST BORING LOG
ENGINEERING, INC.
COLDRADO SPRINGS, COLORADO 80307 L e OATE: 71 10)¢/14 J




TEST BORING NO. 13 TEST BORING NO. 14
DATEDRILLED  9/8/2016 DATEDRILLED  B/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOGATION STEALING RANCH, FILING 1
REMARKS REMARKS
8| § gl §
g — | B g 3 g _|= E ‘g o
£ |28 gi g g2 z | 3 é ; 2|2
DRY TO &', 9/6/16 & |a|8|la] £ | 8loryTo10, 824116 3 sla AR
SAND, SILTY, TAN T 3 {FILL O, POSS. FILL 4-7. T
SANDSTONE, SILTY, FINE TO 50| 9.8 | 5 |SAND, SLIGHTLY SILTY, FINE 16| 69| 1
COARSE GRAINED, GRAY 11 TO COARSE GRAINED, BROWN,
BROWN, VERY DENSE, MOIST MEDIUM DENSE, MOIST
5 50 POSS. FILL SAND, CLAYEY, 19] 95| 1
] 7 FINE TO COARSE GRAINED, .
i GRAY BROWN, MEDIUM DENSE, pa
i MOIST TiT
i SAND, SILTY, FINE TO COARSE Wt
10_] GRAINED, TAN, MEDIUM DENSE, 11 25| 33| 3
1 MOIST )
15 ] N
20 | ]
\.
r
ENTECH TEST BORING LOG
ENGINEERING, INC.
COLORADO SPRINGS, COLORADO 80307 o P W J AT y




1
TEST BORING NO. 15 TEST BORING NO. 16
DATE DRILLED  B8/24/2016 DATEDRILLED  8/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
o ® = &
2|5 8| §
€ 15(5/8 5|a g |5|s/E| 5|8
s |Blgle]| £ |2 = [Blgle| 5|9
[=} b= ] [=8 1 =
DRY TO &', 8/24/16 & |#|8|lal = |8 |oAvTos, 8i2ane a 5 HETERE
SAND, SILTY, FINE TO COARSE 131 SAND, SILTY, FINE TO COARSE Y
GRAINED, TAN, DENSE, MOIST 1k - 47| 5.8 | 3 |GRAINED, BROWNTO TAN, Tt1 MR35 68| a
1INS DENSE, MOIST 111
CLAY, SANDY, GRAY BROWN, 5 22 [121] 4 5§ 1. Q31| 44| 3
STIFF, MOIST | i
10 ] 10 ]
15 ] 15_'
20 ] 20_]
\: )
f = JOBNG: )
ENTECH TEST BORING LOG tLo002
ENGINEERING, INC. FIGNO:
L ?:%L%Lﬁll(:gg gPRAYEGs. COLORADO 80307 L ORANTS OATR CHECKES /Da?.}/;, J A-e )




TEST BORING NO. 17 TEST BORING NO. 18
DATE DRILLED  8/24/2016 DATEDRILLED  8/24/2016
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
| ® | =
£ § -
2 |5lel&] 5|8 g 5|98 58
B 2HLHHE
DRY TO 5, 8/24/16 8 |#|8|2]| = | & pRYT0 10, 8/2416 S 1218128 2 18
SAND, SILTY, FINE 7O COARSE SAND, SLIGHTLY SILTY, FINE 3|5
GRAINED, GRAY BROWN, 31| 5.0 | 3 |r0COARSE GRAINED, TAN, 1IN G E
DENSE TO MEDIUM DENSE, LOOSE TO MEDIUM DENSE, 1 j
MOIST MOIST 1"
5 s0le2 | 3 = 10|76 a
SANDSTONE, VERY CLAYEY,
FINE TO MEDIUM GRAINED,
GRAY BROWN, VERY DENSE,
MOIST
10 10 s0| 92| s
- 9”
15 15_'_
el
20 20 ]
ENTECH TEST BORING LOG 1L0002
ENGINEERING, INC. FIB N0
e e e cowommonanner ] | | e, | s ) AT




Y
TEST BORING NO. 19 TEST BORING NO.
DATEDRILLED  9/8/2016 DATE DRILLED
Job # 160002 CLIENT SR LAND, LLC
LOCATION STERLING RANCH, FILING 1
REMARKS REMARKS
- | & | &®
3| & 8| &
E|_]e 3| S |w E l_|e @ g
c (3|8l 8|8 AL
2 [E|ElE| & |3 g |EIE|3]| & |3
DRY TO &', 9/8/16 a |&ldlal = |8 o |aidlml|l 2|3
SAND, SILTY, FINE TO COARSE =
GRAINED, TAN, MEDIUM DENSE, 11|74 | 3 i
MOIST .
11|65 )| 3 5]
10 10 7
15 ] 15 ]
20 ] 20 ]|
ENTECH TEST BORING LOG
ENGINEERING, INC. -
GOLORADO SPRINGS, COLORADO 80907 o PATE: e~ W e J A-ro y




APPENDIX B: Laboratory Test Resuilts



1
'UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOILTYPE # I PROJECT STERLING RANCH, FILING 1
TEST BORING # 14 JOB NO. 160002
DEPTH (FT) 1-2 JEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX O
Sieve Analysis
Grain Size Distribution

100% T :

80% - | .
£ a0% {4 +— —
8 70% 11 TH. - -
lg 60% 4 - [ —~+ 1
5 50% + -

g 40% |- { : E
& 30% 4 1» Ll 1
20% 1+ J R S W
10% dtoim ol
oo L ] ! |
100 0.0%
Grain size {(mm)
Uu.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
11/2" Liguid Limit NV
3/4" Plastic Index NP
172 100.0%
a/s" 97.9%
4 931.5% Swell
10 72.5% Moisture at start
20 49.0% Moisture at finish
40 34.6% Moisture increase
100 17.7% Initial dry density (pcf)
200 13.1% Swell (psf)
. I By
7
ENTECH [ LABORATORY TEST I
ENGINEERING, INC. RESULTS
gng&ﬁk:gg sD;AYEes. COLORADO 80907 tmwn' BATE e b 335/51//: J




ENTECH

ENGINEERING, INC.

505 ELKTON DRWVE
COLOAADD SPRINGS, COLORADO 80807

[UNIFIED CLASSIFICATION CL CLIENT SRLAND, LLC
SOILTYPE # 2, CBR #1 PROJECT STERLING RANCH, FILING 1
TEST BORING # 1 JOB NO. 160002
|DEPTH (FT) 0-3 JEST BY BL
JAASHTO CLASSIFICATION A-6 GROUP INDEX 5
Sieve Analysis
Grain Size Distribution
100% —s T I I - 1 T I [ ] 1 i i
90%4--+T+i+ +- & -1-1- T e e s S 20— e i i
£ 80% -+t Tt e e R ++—L++——T--
570% ----+ +——1+—+ -+ -++ +[ - T—-’r -+ - T -40 —+ +r+ 4+ 4+ i
a BIII%JH\J—+3 + + SRR S, + ot I -l_'_" R
g 50% {+++++—+—+—F SEETE NS SR S T e o #200 + +
%40%--+1—++-»—-.~ - e e i e T S T
n‘30%-+5~|-*-; t - +—t t S o e e st t S 4
20% - a'—Li—l»-i— 1 4 e S s +IJ-+ Y B -Ji- {T* 4 4+ -
9r Jd5o )t | L I ! 1 H +5 =R A 1
b I I I HIINE.
100 10 1 0.1 0.01
Graln size {(mm)
us. Percent Afterberg
Sieve # Finer Limils
3" Plastic Limit 18
11/2° Liquid Limit 34
3/4" Plastic Index 15
12"
a/s"
4 100.0% Swell
10 95.3% Moisture at start
20 88.8% Moisture at finish
40 72.4% Moisture increase
100 54.0% Initial dry density {pcf)
200 50.3% Swell (psf)

JOBNO.

LABORATORY TEST :
RESULTS mgo:;
A 2

t:mwn.- DATE: CHECKED:

b | B ps ) \ B2
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— )
UNIFTED CLASSIFICATION CL CLIENT SRLAND, LLC
SOI. TYPE # 2 FROJECT STERLING RANCH, FILING |
TEST BORING # i JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
IAASHTO CLASSIFICATION A-6 GROUP INDEX 11
Sieve Analysis
Grain Size Distribution
100% T ———— - Tl , | , ;
mso%wa»»‘rifi» 4+t +~—.—-.-—,-[ E i ’ : ”T *'i—’-—Jr* A—
E 80% 41— ————1 e + 1 ++*+1 Ottt ——t—"
§70%--T—;v——+l N B — R e --—*—-‘—Fj—f madﬂ +— -
& §0% -1+ e S B U +—- +i‘—h|-—-,-+ I 1
550%-'—+4|-11+4- e Hetr b+ 4+ 7 T R
§4w.--+1 Tt for bbb e t ++"i'j b+ e +
& ag% {4+t A +;l+ - {15 5 4 K0 S S [N 1 18 2 N
20% t+be H——1 T -++TT+T{-——'¢- B St s TS
0% {1t pipegmtemtomt ][ + Tt +-++++I t— 4+
0% I (111 4 t ! | | |
100 10 1 0.1 0.1
Graln size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 14
11/2° Liquid Limit 33
ame Plastic Index 19
1/2"
3/8"
4 100.0% Swell
10 97.9% Moisture at start
20 04.4% Moisture at finish
40 91.1% Moisture increase
100 81.0% Initial dry density {pcf)
200 70.1% Swell {psf)

&

f 2
E NTEc H LABORATORY TEST '
ENGINEERING, INC. l RESULTS | o002}

L fc’:ugl.%'h'f\rgg E‘?;IF]!\!’NEGS. COLORADOD 80907 tmw": PATE S ) wa/tr/fb J -2 y




IED CLASSIFICATION SC CLIENT SRLAND,LLC
SOILTYPE # 2 PROJECT STERLING RANCH, FILING 1
TEST BORING # 6 JOB NO, 160002
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 5

Sieve Analysls
Grain Size Distribution
100% 8-3E o
90% *‘*—&_]0\
2 80% 2
8 70% S %
& so% —
§ 50% \"-‘"429.,0 #200
L 40%
B agos
20% -
10% -
0%
100 10 1 0.1 0.01
Grain size {mm)
us. Percent Afterberg
Sieve # Finer Limits
3" Plastic Limit 12
112 Liquid Limit a3
a/a° Plasiic Index 21
1/2"
3/8" 100.0%
4 95.9% Swell
10 81.7% Moisture at start
20 77.4% Moisture at finish
40 66.6% Moisture increase
100 52.2% Initial dry density (pcf)
200 45.5% Swell (psf)
&
ENTECH [ LABORATORY TEST
ENGINEERING, INC. RESULTS
?Sém‘gﬁmes. COLORADO 80907 LDHAWN: PATE T f D:I:E/q t /14




[UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC

SOILTYPE # 3, CBR #2 PROJECT STERLING RANCH, FILING 1
ITEST BORING # 5 JOB NO. 160002

DEPTH (FT) 0-3 TEST BY BL

AASHTO CLASSIFICATION A-1-b GROUP INDEX 0

r— - — e

|
Sleve Analysis I
Grain Size Distribution |

100%
90% 4+ L L
E'ao% T |
8 70% {1+ i +
B 60% {11 4 + + Tt
| T 50% SN ] Lt
4% 1 J N
8 30% |- TR
20% -+ 1—-1+1+—t— +
10% 4+ 1——t—— i
0% - - ' '
100 10 1 0.1 0.01
Graln size (mm)
U.S. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
11/2" Ligquid Limit NV
3/4* Plastic lndex NP
1/2"
3/8" 100.0%
4 08.1% Swell
10 91.0% Moisture at start
20 78.3% Moisture at finish
40 49,0% Moisture increase
100 33.3% Initial dry density (pcf)
200 24.1% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN; DATE: CHECKED: DATE:
COLORADO SPRINGS, COLORADOD 80907 Eﬂf}",
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| UNIFIED ﬁLAﬁSIFICATION SM-SW CLIENT SRLAND, LLC
SOIL TYPE # 3 PRQJECT STERLING RANCH, FILING I
TEST BORING # 2 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
. Sieve Analysis
Grain Size Distribution
10’0% T T T I u“iﬂi. T T T 2 1 T 1 1 T T 1
| o 30% 1 -l L L 1 o - —+l-+—+ 1 -:t —
| £ B0% {-i—-t—tgtp—t 'e{-rI++ - ++T$ H[ 1t
| § 70% {-++11—1+———+—— +-ij + o+ s o o S N I A i e / J[
C §0% T I + T + J,— 4 I I - = »-}-Jr-%--*--i* - bt + F—T ~i»
& 50% - i- +—+ *ll 1 R 4 T T R o
40% 1 +4 ; | L + 4 4 + "}- i H L‘,-i—l--;-J-JI- +
e 30% {-+++—— - — 1' !t++-+-!-—}- o Tes0 | § | | S TAS B KN A
20% ,l L i uE l,.j+| froopemet t J..J.J.' o ; i [ S 4
10% +}+1—T —t T T*l _F-: t 1— + + :_._'L_..i... he __?M%h‘.ﬂm Ll i_. .
0% + - - — ' - 3 .
100 10 1 0.1 0.01
Grain size (mm)
bl i, Pee e e
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
112" Liquid Limit NV
a/4” Plastic Index NP
1/2"
3/a8" 100.0%
4 91.4% Swell
10 56.7% Moisture at start
20 35.3% Moisture at finish
40 19.4% Moisture increase
100 11.3% Initial dry density {pcf)
200 1.1% Swell (psf)
% —
ENTECH LABORATORY TEST :
ENGINEERING, INC. RESULTS FIGNO
gaoﬁLEDll-ﬂK:gg SDPHF'!\I’EGS. COLORADO 80507 tlFIAWN. DATE: R b 3?7‘{ / /5 J b' L’ -




[UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 5 JOB NO. 160002
DEPTH (FT 1-2 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100%
90% 4+
Z80%
0 70% e
E 60%
S 50% -
5 40% {--
& a0% 4 .
20% |
10% 4-+—
0%
100 0.01
Graln slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2° Liquid Limit NV
3/4" Plastic Index NP
1/2"
a/m" 100.0%
4 98.3% well
10 04.7% Moisture at start
20 89.2% Moisture at finish
40 82.2% Moisture increase
100 43.6% Initial dry density {pcf)
200 20.5% Swell (psf)
% ————
E NTEc H LABORATORY TEST
ENGINEERING, INC. RESULTS
L gﬁ%ﬂ% gg&fﬁes. COLORADQ 80507 tmwn: iy S H— FQ‘Z{ Jid J




UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 7 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
|[AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% prrr— -3 s T T .
80% {+++t+-++ +  + T T T S e S 4+-l—1-++ir —
E’BD%~+++ Tt Tt T B T e e ne +~i++v et
2 70% +j--r + o+ o+ o+ T4+~L+++ o 1  ——— Jl-%- i 4
EGO%--F 1-%* + —+ s e e X + B R
§5°%~++}+1 T . 1
540%~i+-+++ 7 ATt R A ] S R
"scw--,+++i+-£ T T T T T T T ee100 1111+
20% {1+ + BRI ] e T S~grp200 T Tt
10% {4+ T T + R T e —
D% 1 ] | L] 1r | | ! I 1 J il i {
100 10 1 0.1 0.0
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
g Plastic Limit NP
112 Liquid Limit NV
3/4" Plastic Index NP
1/2"
3m" 100.0%
4 99.7% Swell
10 86.1% Moisture at start
20 63.2% Moisture at finish
40 45.9% Moisture increase
100 28.3% Initial dry density (pcf)
200 17.6% Swell {psf)

E— —

LABORATORY TEST
RESULTS

t:mwu- DATE: CHECKED: DATE:

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
\ COLORADDO SPRINGS, COLOAADO 80307




AASHTO CLASSIFICATION A-1-b

GROUP INDEX 0

[ONIFIED CLASSIFICATION SM-3W CLIENT SRLAND, LLC

SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 8 JOB NO. 160002

DEPTH (FT) 1-2 TEST BY BL

Sieve Analysis
Grain Size Distribution

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

LABORATORY TEST
RESULTS

100% P-3/8* I
80% e
2 80% XL
§ 70%
o 60%
-E e Xl
& 40% > 420
B ap% ~ -t
20% : reu40.
10% ! T 8-4100 g ya0p
0% i 1
100 10 1 0.1 0.01
Graln slze (mm)
us. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
1172 Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/s" 100.0%
4 86.0% Swell
10 55.5% Moisture at start
20 35.1% Moisture at finish
40 22.2% Moisture increase
100 12.4% Initial dry density (pcf)
200 0.3% Swell (psf)

t:mwn:

DATE: [»

HECKED:
fr-
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UNIFIED CLASSIFICATION

SM

€

505 ELKTON DRIVE

COLORADO SPAINGS, COLORADO 50307

ENTECH

ENGINEERING, INC.

LABORATORY TEST
RESULTS

CLIENT SRLAND, LLC
SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 9 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% A
80% e
Zao% \\
2 70% 410
o \
o 0% <]
S 60% e
£ 0% . P
% 309 - L] )
20% - — h
10% - i l | | )
0% L
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
314" Plastic tndex NP
1’ n
3/8" 100.0%
4 97.7% Swall
10 73.6% Moisture at start
20 46.7% Moisture at finish
40 30.7% Moisture increase
100 16.5% Initial dry density {pcf)
200 12.5% Swell {psf)

t)HAWN:

DATE: CHECKED:

b




AASHTO CLASSIFICATION A-1-b

UNIFTED CLASSIFICATION SM CLIENT SRLAND, LLC

SOIL TYPE # 3 PROJECT STERLING RANCH, FILING |
TEST BORING # 9 JOB NO. 160002

DEPTH (FT) 0-3 TEST BY BL

GROUP INDEX 0

Sieve Analysis
Grain Size Distribution

100% - : ——-—.!rxq e . .

90% ‘i"!"' S L "'f-!'ri'*' +- ’#‘n f+++++ ——t T l’*l++‘+ ! T -t
2 80% { -t bebint ~|~ -+T1—r+—-+—;—--- S0 18 T S S S e e !
& 70% {4t~ IT_H++ - 1 L~ 2 m+++ S
560%-—«}-—!-«—-«-»1--1,--? e - 1 -l- + - o T T A R e
§ 50% -+ttt : -i++++++ —— HH T
8 40% {4+ttt l - it b o+ —+ A+ -+
0.30%--_9-4-4--}4-1--} + +++++4-4 - : -‘- e e TR 4

20% {4ttt e A S |

10% _.1'...4_.1...;..4. 1 X .,.4.1,.'. l i W — + ‘I"’“f“i- H T | * *W—P*#EDB Lo {

0% | | ] ! | | | ! I | | ] [ ] ]

100 10 1 01 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a" Plastic Limit NP
11/2° Liquid Limit NV
a3/4" Plastic Index NP
1/2"
a/ms" 100.0%
4 99.4% Swell
10 85.4% Moisture at start
20 59.0% Moisture at finish
40 36.3% Moisture increase
100 16.0% Initial dry density (pcf)
200 15.4% Sweli {psf)
#

ENTECH

ENGINEERING, INC.
505 ELKTON DRIVE

COLORADO SPRINGS, COLORADC 80907

—

LABORATORY TEST
RESULTS

tmwu:

DATE: CHECKED: Lﬂ-" 317‘9’/ " J B_I ,




UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOILTYPE # 3 PROJECT STERLING RANCH, FILING 1}
TEST BORING # 10 JOB NO. 160002
DEPTH (FT) 1-2 TEST 8Y BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% —— - :
90% I 4 .b..,_f LN 1 +
_E‘ BO% 4+ {1 p——t- -:— +- -
8 70% 1 'i »T'—T - { + t .
E 60% 4++—++— . —
5 50% ,I-*-* —— T - I -
E 40% 4+ -rl ~fe—t + Ai
& a0% {4411 -t {
20% 4+ 1 - ]
jow | LT !
n% 11 ]
100 0.01
Grain slze {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2° Liquid Limit NV
3/4" Plastic Index NP
1/2* 100.0%
3/8" 96.4%
4 94.1% Swell
10 79.6% Moisture at start
20 63.5% Moistura al finish
40 50.4%: Moisture increase
100 29.2% Initial dry density (pcl)
200 20.6% Swell (psf)

LABORATORY TEST
RESULTS

E!RAWN: DATE: CHECKED. ; DAT|

S0ape ) v

<> ENTECH
ENGINEERING, INC.

COLORADOQ SPRINGS, COLORADO 80907




SM CLIENT SR LAND, LLC
SOILTYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BOBING # 12 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% e : S aa
80% 1-H-—++———+ T BE e S T
£ 80% {1t SRR AL NI I T -
@ 70% 1 -——T— | Er—u-f--:—-—-k 1
L 60% | e TS L S
5 50% 1+ + L b+ 4 +.++--¢ i
§ 0% {r T+ +1++++'1 . T
& 30% 4+ ——t ettt T 11 A s e
20% -1 T Attt ; + 109:4_*?2_0'6* o+ -
er I . B S T . JE S W . 1
o 2 e s I (8 0 A
100 10 1 0.1 0.01
Graln slze (mm}
u.s. Percent . Atterberg
Siave # Finer Limits
3 Plastic Limit NP
11/2* Liquid Limit NV
3/8" Plastic Index NP
1/2*
am” 100.0%
4 94.5% Swell
10 77.2% Moisture at start
20 58.0% Moisture at finish
40 42.5% Moisture increase
100 24.1% Initial dry density (pcf)
200 15.4% Swell {psf)

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907

RESULTS

LABORATORY TEST |

DATE:

C

DAT|

Jo?'r’/lé J
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UNIFIED CLASSIFICATION

M CLIENT SRLAND, LLC
SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 15 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
[AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution

100% : : - . ———

90% oAttt l —++ —1,—5-4-+r--}- +— ettt ———+ E
280% {1 t {» 1] >I- T a— ' | -|—|-+-r H———t
§7°%"'+T++ oo SIS B T . | e
EED% B S B Bt e e & T + +4-+4:»+1i - + - --l-:—;[-r-{-—' S - +
550%"TIT*f‘ + 4 Pttt 4 R i T T e
£ a0% ittt 81 S e L
& 30% 44 +T]L+ P e e e R +  + -

20% +L++4 i + i S S S + 100+ T + +-

1o=/.-+++J[++ + T T T T 1 i 200

0% L | ; 1 ¢ | | | t | £ | I | |

100 10 1 0.1 0.01
Graln slze {mm)
u.s. Percent Atterberg
Sieve # Einer Limits
3" Plastic Limit NP
11/2° Liguid Limit NV
34" Plastic Index NP
1/2"
ars" 100.0%
4 95.5% Swall
10 77.3% Moisture at start
20 58.9% Moisture at finish
40 41.3% Moisture increase
100 18.8% Initial dry density (pcf)
200 12.3% Swell (psf)
% ﬂ
F
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
g‘g‘,_%’a“:gg sDF?F]uYnEas. COLORADO B0907 tﬂmw e B Iy D;;E/.,/, 4 J Y
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[UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
ISOI. TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 16 JOB NO. 160002
DEPTH (FT )2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX O
Sieve Analysis
Grain Size Distribution
100% 0-3/8% 7
. 90% ”\\
& 80% 17171 “0.#10
8 70% <~
& 80% |-+ <
g 50% Sy
40% ' - BN —
a 30% 1 ~
20% - —+— - F=0-4100. |
10% @ #200
- | [nlxl
100 10 1 0.1 0.0
Graln size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
1/2"
3/8” 100.0%
4 96.5% Swell
10 75.5% Moisture at star
20 52.6% Maisture at finish
40 38.2% Moisture increase
100 24.1% Initial dry density (pct)
200 16.0% Swell {psf)
# =
ENTECH [ LABORATORY TEST l
ENGINEERING, INC. RESULTS 60002
L COLORADD SPAINGS. COLORADO 60907 twwu: i R "?5 Yo J B\




[UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 16 JOB NO 160002
DEPTH(FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION GROUP INDEX
Sieve Analysis
Grain Size Distribution
100% - .
80% ! i {
£ 80% ' J[
8 70% SR }
o 60% t —+—1+—t
£ 50% 1 : + o+ i
£ a0% - ! —t
B mge L B S
20% - : .
10% , 4 .
0% j 4 |
100 10 1 0.1 0.01
Graln size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit
11/2" Liquid Limit
3/4" Plastic Index
172" 100.0%
a/e" 99.0%
4 95.6% Swell
10 84.2% Moisture at start
20 64.5% Moisture at finish
40 43.2% Moisture increase
100 232% Initial dry density (pcf)
200 20.2% Swell (psf)
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505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO B0S07

LABORATORY TEST
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[UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOILTYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 17 JOB NO. 160002
DEPTH (FT) 12 IEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0O
Sieve Analysis
Grain Size Distribution
100% - ; — — —=
90% {+1i—+—T——+— +4 : 44+ 4+ + 4 41t . :
_E'BD%--E—r—4-~.—-}- At T }-—r~i-—+-—+-—;- - AR E . '
R e o e N Mt e I— T O R
L 60% {1+ R T e S S R
550%-+-}++-;1 fonenent 44—t i U e e 1
[1} { ] ] i
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100 10 1 0.1 0.01
Graln size {mm)
us. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit NP
11/2" Liquid Lirnit NV
34" Plastic Index NP
1’ n
a/m" 100.0%
4 98.9% Swell
i0 77.3% Moisture at start
20 53.9% Moisture at finish
40 38.9% Moisture increase
100 26.3% Initial dry density (pct)
200 21.7% Swell {psf)
L — M
o
ENTECH [ LABORATORY TEST
ENGINEERING, INC. RESULTS
L f:g.%ﬁgg sofﬁfrfas. COLORADO BOSD7 tmw": BATE: T L %ﬁfv//a J
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[UNIFIED CLASSIFICATION SM-SW CLIENT “SRLAND, LLC
SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 18 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
[AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% +— - : . : o r
90% {4+ L -~ 4+ - 1- Tt ——
Beon {H+++—F—1 B S —
8 70% {5 T + Tttt l :
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20%-.}--}1' . — l JL -{- +4.T+.-L ke - -
10% 1+ ; - 0—pywmop — &+
0% . ; S
100 10 1 0.1 0.01
Graln slze {mm}
u.s. Percent Atterberg
Sieve # Finer Limits
a Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
172"
3/8" 100.0%
4 97.3% Swell
10 68.6% Moisture at start
20 40.8% Moisture at finish
40 26.1% Moisture increase
100 11.7% Initial dry density {pcf)
200 8.0% Swell (psf)
_ #
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
L gugég«::gg E?FFFII‘IJ:GS. COLORADO 80807 EAWN: oATE: e n;;':'/y/“ J




UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOIL TYPE # 3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 19 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-i-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% —— — i
gose {11 {2
E80% -+ + + 7 -
§70%--+++ +—+ I -+ —
& 80% T S Fe|
S 50% -o—-!, T O e - -
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L T A W : It d bbb i I 14 - e 1
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10% 4+ 14 k ...._+.+._'. . l LH R T SO I S 1 st 1 peeel 1
0% - L | | [ | j i |_ 11 3 i
100 10 1 0.1 0.01
Graln glze {(mm)
u.s. Percent Atterberg
Sigve # Finer Limits
3" Plastic Limit NP
112" Liquid Limit NV
3/14" Plastic Index NP
172"
3/8" 100.0%
4 96.0% Swell
10 87.3% Moisture at start
20 72.0% Moisture at finish
40 45.9% Moisture increase
100 22.0% Initial dry density (pcf)
200 19.8% Swell (psf)

LABORATORY TEST
RESULTS

t:mwu: DATE: CHECKED: b IJLA'TE/'J // ‘J

< ENTECH
ENGINEERING, INC.

505 ELKTON DRIVE
\ COLORADO SPRINGS, COLORADO 80907




UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC
SOIL TYPE # 4, CBR #3 PROJECT STERLING RANCH, FILING 1
TEST BORING # 4 JOB NO. 160002
DEPTH(FT) 0-3 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% O3A—O44 TTT]
1

@ oo, | 1L B

2 70% A

& 0% 240

E 50% - -

§ 0% eU100 - 5nsg
30% - '
20% ’
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0%
100 10 1 0.1 0.01
Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit 18
11/2° Liquid Limit 33
34" Plastic Index 15
1/2"
a/g" 100.0%
4 99.5% Swell
10 96.6% Moisture at start
20 85.8% Moisture at finish
40 61.3% Moisture increase
100 39.5% Initial dry density (pcf)
200 35.6% Swell (psf)

ENTECH

LABORATORY TEST
RESULTS

ENGINEERING, INC.
505 ELKTON DRIVE DRAWN: DATE. LiEcken: DATE: B. 20
COLORADG SPRINGS, COLORADO 80807 s YR y




EEIEIEE QESSIEICATION CL CLIENT SRLAND,LLC
SOIL TYPE # 4 PROJECT STERLING RANCH, FILING 1
TEST BORING # 4 JOB NO, 160002
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-7-6 GROUP INDEX 14
Sieve Analysis
Grain Size Distribution
g i
2 80% : 100
Ui I s ~o.#200
o 60% : -
E s50% ' | |
£ a0% -
& 309 - |
20%
10% - :
0% | :
100 10 1 0.1 0.01
Grain sl{ze (mm}
u.S. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 14
11/2° Liquid Limit 41
3/4" Plastic index a7
12"
a/8" 100.0%
4 09.3% Swell
10 96.9% Moisture at start
20 94.2%% Moisture at finish
40 91.7% Moisture increase
100 79.6% Initial dry density (pcf)
200 64.6% Swell (psf)

ENTECH

LABORATORY TEST
RESULTS

ENGINEERING, INC.
505 ELKTON DRIVE DRAWN DATE: cpiECKED: GATE.
\ COLORADOC SPRINGS, COLORADO 60307 b9 uf 2a-lan
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UNI LASSIFICATION CL CLIENT SRLAND, LLC
OIL TYPE # 4 PROJECT STERLING RANCH, FILING 1|
I TEST BORING # 0 JOB NO. 160002
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-7-6 GROUP INDEX 20
Sieve Analysis
Grain Size Distribution
100% 4 40— T
90% . C@A40 !
2e0% —0-£100
§ 70% | —0, #200
o §0%
& 50%
£ 40% -
L 3g% -
20%
10% -
0% |
100 10 1 0.1 0.0
Graln slze (mm)
u.s. Percent Atterberg
Sieve # Einer Limits
K Plastic Limit 21
112" Liquid Limit 48
3/4" Plastic Index 27
1/2"
3/8"
4 100.0% Swell
10 09.5% Moisture at start
20 97.1% Moisture at finish
40 92.8% Muisture increase
100 81.5% Initial dry density (pcf)
200 74.2% Swell (psf)
E NTEc H LABORATORY TEST
ENGINEERING, INC. I RESULTS
505 ELKTON DRIVE DRAWN: DATE: CHECKED:
L COLORADO SPRINGS, COLORADD B0O807 L ‘bs
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[UNIFIED CLASSIFICATION CL. CLIENT SRLAND, LLC
SOILTYPE # PROJECT STERLING RANCH, FILING 1
TEST BORING # 12 JOB NO. 160002
DEPTH (FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 9
Sieve Analysis
Grain Size Distribution
100% —— g T T 171 1
80% {-+-H1—— T 0 H 1+t
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0% | | II ] | } 1 ! H i | |
100 10 1 0.1 0.01
Graln size ([mm)
U.S. Percent Atterberg
Sieve # Einer Limits
3 Plastic Limit 19
11/2 Liguid Limit 36
/4" Plastic Index 17
1/2"
3/8"
4 100.0% Swell
10 98.2% Moisture at start
20 94.0% Moisture at finish
40 88.8% Moaislure increase
100 17.2% Initial dry density (pct)
200 65.0% Swell {psf)
* E— I —
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
\ %L%%ggg s‘?;F:YEGs. COLORADO 80807 EMWN: OATE TEE s 5313'-,!/ ) J




[UNIFIED CLASSIFICATION CL CLIENT SRLAND, LL.C
SOIL TYPE # 4 PROJECT STERLING RANCH, FILING 1|
TEST BORING # 15 JOB NO. 160002
DEPTH {FT) 5 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 10
Sieve Analysis
Grain Size Distribution
100% — - - m——mg_,_ -
80% |+ Ll R s i — : ot
280% {1+ I8 O ) O e
8 70% | Jr++| b L 1t
2 60% ivj—-k} R e | i T e i 1
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10% 4+ L T !
0% | | | | | ! 1 } i
100 10 0.1 0.01
Graln size (mm)
u.s, Percent Alterberg
Sieva # Finer Limils
Ky Plastic Limit 16
11/2" Liquid Lirnit 35
3/4" Plastic Index 19
1, n
asnm"
4 100.0% Swell
10 08.6% Moisture at start
20 097.4% Maoisture at finish
40 96.1% Moisture increase
100 83.2% Initial dry density {pcf)
200 67.0% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
50S ELKTON DRIVE t:mwn: DATE: CHECKED: e
COLORADO SPRINGS, COLORADO 80907




UNIEIEE QLASSIEIEETIQE SM CLIENT SR LAND, LLC
SOIL TYPE # 5,CBR #4 PROQJECT STERLING RANCH, FILING 1
TEST BORING # 1§ JOB NO. 160002
DEPTH (FT) 0-3 TEST BY BL
|AASHTO CLASSIFICATION A-1-b GROUP INDEX O
Sieve Analysis
Grain Size Distribution
100% T ——— —
90% 111 —r =1 T i
2 80% {1+ -t
8 70% frdr qe et
0 60% -+ttt SN
& 50% - |———r—— ~+ g S
g 408 4Ll dl 5
& 30% -ttt I
20% Attt 4
$0% 4-—tdL _.i {n k)
0% i l 1 1 1
100 0.01
Graln size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 19
11/2" Liquid Limit 20
3/4" Plastic Index 2
1’ 1]
a/s" 100.0%
4 07.0% Swell
10 87.2% Moisture at start
20 70.0% Moisture at finish
40 43.4% Moisture increase
100 23.2% Initial dry density (pcf)
200 21.1% Swell (psf)

ENTECH [ LABORATORY TEST
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE: hecnes SATE]
COLORADO SPRINGS, COLORADO 80907 l b > $ "‘ 14 l‘ v




[UNIFIED CLASSIFICATION

SM-SW CLIENT SRLAND, LLC
SOIL TYPE # 5 PROJECT STERLING RANCH, FILING 1|
TEST BORING # 11 JOB NO. 160002
DEPTH (FT} 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX O
Sieve Analysis
Grain Size Distribution

100% ._g._-lg:,am:; e e e =T — .
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0% | ] 1 !

100 10 1 0.1 0.01
Grain slze {fnm)
u.s. Percent Atterberg
Sieve # Finer Limils
3 Plastic Limit NP
11/2 Liquid Limit NV
3/4" Plastic Index NP
1/2" 100.0%
3" 97.6%
4 91.9% Swell
10 63.9% Moisture at start
20 39.6% Moisture at finish
40 26.9% Moisture increase
100 14.3% Initial dry density (pcf)
200 10.3% Swell {psf)
ENTECH [ LABORATORY TEST
ENGINEERING, INC. RESULTS
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UNIFIED CLASSIFICATION SM CLIENT SRLAND, LLC
SOIL TYPE # 5 PROJECT STERLING RANCH, FILING 1
TEST BORING # 13 JOB NO. 160002
DEPTH (FT) 1-2 TEST BY BL
AASHTO CLASSIFICATION A-1-b GROUP INDEX 0
Sieve Analysis
Grain Size Distribution

100% T o I IR . -

80% 11—+ RN : R et e
Seon {41111 1| L f _ ._Fk T
§ T0% __.__'.;_ L e | S—— :. — 0 20 .44_4...*. LU S S 4
R B0% |+ttt 11—t —t | R W e
§ 50% f4itti Lo 4 T L 00 A 0 S |
§4o%a+-----~- b g i'r‘i'" VR 18 S D S D
°'30%-+-*—--*—— i - S S —. 1 .1,1‘.1'.4. 1+ et 3 — o

20% 4+t —t | :._; N | S B . 4 !‘#UOi I

Jir i1 4 F ] 3 ol 550 e S 1 | il F— 1 il !
1 1 0 2 T LR i |
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Graln size {mm)
u.s. Percent Atterberg
Sieve # Finer Limits
ar Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
12" 100.0%
a/8" 99.5%
4 96.9% well
10 86.7% Moisture at start
20 70.7% Moisture at finish
40 39.0% Moisture increase
100 18.1% Initial dry density {pcf)
200 16.0% Swell (psf)

ENTECH | LABORATORY TEST |
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE: cliecken: DATE.
COLORADO SPRINGS, COLORADO 84807 b | 1oty /re




[UNIFIED CLASSIFICATION SM-SW CLIENT SR LAND, LLC
SOIL TYPE # 5 PROJECT STERLING RANCH, FILING |
TEST BORING # s JOB NO, 160002
DEPTH (FT) TEST BY BL
§HTO CLASSIFICATION A-1 ‘b GROUP INDEX 0
Sieve Analysis

Grain Size Distribution

100% T e
90% -t-+1--+ 4 : SR
80% 1 ~L+Tl 4 . o TR
§ 70% |1t Ty 1
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100 10 1 0.1 0.01
Graln size {mm)
U.S. Percent Atterberg
Sieve # Finer Limits
K Plastic Limit NP
11/2° Liquid Limit NV
3/4° Plastic Index NP
1/2*
am" 100.0%
4 90.6% Swell
10 66.1% Moisture at stari
20 49.6% Moisture at finish
40 35.0% Moisture increase
100 15.9% Initial dry density (pcf)
200 11.0% Swell (psf)

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
L COLORADO SPRINGS, COLORADO 80307

LABORATORY TEST :
RESULTS 60002
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UNIFIED CCASSIFICATION SM CLIENT SR LAND, LLC

SOIL TYPE # 5 PROJECT STERLING RANCH, FILING 1
TEST BORING # 2 JOB NO, 160002

DEPTH (FT) 5 TEST BY BL

AASHTO CLASSIFICATION A-1-b GROUP INDEX 0

Sieve Analysis
Grain Size Distribution

100% : QB : = — — -
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Grain slze (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a* Plastic Limit NP
11/2" Liquid Limit NV
3/4" Plastic Index NP
12"
a/s" 100.0%
4 93.0% Swell
10 63.6% Moisture at start
20 42.4% Moisture at finish
40 33.7% Moisture increase
100 24.8% Initial dry density (pcf)
200 21.0% Swell (psf)

ENTECH | LABORATORY TEST l
ENGINEERING, INC. RESULTS

505 ELKTON DRIVE DRAWN: DATE, [iECKED: DAT
COLDRADO SPAINGS, COLORADO 80307 b la ?/ /D
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UNIFIED CLASSIFICATION SC CLIENT SR LAND, LLC
SOILTYPE # 5 PROJECT STERLING RANCH, FILING 1
TEST BORING # 1 JOB NO. 160002
DEPTH (FT) i0 TEST B8Y BL
lAASHTC) CLASSIFICATION A-2-6 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% o-3/8:
90% "“p\#g\!
2 B0% . 1
@ 70% 2410
o a0% -
§ 50% s #20
40% e 3
B 30% - “"‘k\ =5
20% |-+ 4200
10% ‘ } '
0%
100 10 1 0.1 0.01
Grain size (mm)
U.5. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 19
11/2" Liquid Limit 34
34" Plastic Index 15
1/2"
3/8" 100.0%
4 95.9% Swell
10 72.1% Moisture at start
20 48.6% Moisture at finish
40 36.4% Moisture increase
100 24.6% Initial dry density (pcf)
200 18.5% Swell (psf)
ENTECH LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DRAWN: DATE: CHECKED DATE:
L COLORADO SPRINGS, COLORADD 50807 L s d—u [u. J




[UNIFIED CLASSIFIGATION SM-SW CLIENT SR LAND, LLC

SOIL TYPE & 5 PROJECT STERLING RANCH, FILING 1
TEST BORING # 7 JOB NO. 160002

DEPTH (FT) 10 TEST BY BL

|AASHTO CLASSIFICATION A-1-b GROUP INDEX 0

Sieve Analysis
Grain Size Distribution
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100 10 1 0.1 0.01
Graln slze (mm)
u.s. Percent Afterberg
Sieve # Finer Limits
a Plastic Limit NP
112" Liquid Limit NV
3/4" Plastic Index NP
1/2" 100.0%
asm" 91.71%
4 85.2% Swell
10 59.1% Moisture at start
20 41.5% Moisture at finish
40 260.5% Moisture increase
100 13.7% Initial dry density (pcf)
200 10.0% Swell (psf)

ENTECH LABORATORY TEST :
ENGINEERING, INC. I RESULTS | o002

505 ELKTON DRIVE DRAWN: DATE: CHECKED: DATE:
L COLOAADD SPRINGS, COLORADO 80907 L t— | L0 17.{/, 4 J Hﬂ[ )




—
UNIFIED CLASSIFICATION SM CLIENT SR LAND, LLC
SOILTYPE # 5 PROJECT STERLING RANCH, FILING 1
TEST BORING # 10 JOB NO. 160002
DEPTH(FT) 10 TEST BY BL
AASHTO CLASSIFICATION A-2-4 GROUP INDEX 0
Sieve Analysis
Grain Size Distribution
100% 1 ’ . e
80% -+++ e l + S —
2 so% -++++.I-.- B S —
§70%4+f|-’f4 T e Y
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100 0.01
Grain slze {(mm)
u.s. Percent Atterberg
Sieve # Finer Limits
a Plastic Limit NP
11/2° Liquid timit NV
3/4" Plastic Index NP
1, L]
3/8"
4 100.0% Swell
10 98.6% Moisture at start
20 86.7% Moisture at finish
40 60.6% Moisture increase
100 24.7% Initial dry density {pcf)
200 17.3% Swell (psf)
%
r—-—
ENTECH [ LABORATORY TEST
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DRAWHN: DATE: CHECKED:
q COLORADO SPRINGS, COLORADC BOIOT7 L &\/'




UNIFIED CLASSIFICATION

SC CLIENT SRLAND, LLC
SCIL TYPE # 5 PROJECT STERLING RANCH, FILING 1
TEST BORING # 18 JOB NO. 160002
DEPTH (FT) 10 TEST BY BL
AASHTO CLASSIFICATION A-6 GROUP INDEX 1
Sieve Analysis
Grain Size Distribution
100% : =
90% -4 . Ll
gao% T S 4 { i —
B 70% Frbotfed oo L] }
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100 10 1 0.1 0.01
Graln size {mm)
U.s, Parcent Atterberg
Sieve # Einer Limits
3 Plastic Limit 23
11/2° Liguid Limit 36
34" Plastic Index 13
1/2"
a/m* 100.0%
4 99.6% Swell
10 88.0% Moisture at starl
20 75.2% Moisture at finish
40 65.3% Moisture increase
100 48.1% Initial dry density (pcf)
200 39.0% Swell {psf)
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ENGINEERING, INC.

505 ELKYON DRIVE
COLORAADO SPRINGS, COLORADO 80907

LABORATORY TEST
RESULTS
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[UNIFIED CLASSIFICATION CL CLIENT SRLAND, LLC
SOILTYPE # 6 PROJECT STERLING RANCH, FILING 1
TEST BORING # 3 JOB NO. 160002
|DEPTH (FT) 7 1-2 TEST BY BL
JAASHTO CLASSIFICATION A-6 GROUP INDEX 5
Sieve Analysis
Grain Size Distribution
jpoied . S
£ 80% - B ARAY 0 T
& 70% 02 —
L 60% - e “‘-wg_g
£ so% @ #200
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20% 11 -
10%
0%
100 10 1 0.9 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3" Plastic Limit 20
112 Ligquid Limit 34
3/4* Plastic Index 14
1, "
3/8" 100.0%
4 95.9% Swall
10 88.0% Moisture at start
. 20 80.3% Moisture at finish
40 75.1% Moisture increase
100 63.5% Initial dry density (pcf)
200 54.3% Swall (psf)
% —
_ ——
ENTECH LABORATORY TEST ] o8 o:
ENGINEERING, INC. RESULTS poou?
505 ELKTON DRIVE DRAWN: DATE: CHECKED: DATE:
\ COLORADO SFPRINGS, COLORADO 80907 L L‘/
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[UNIFI CASSIFICATION CL CLIENT SRLAND, LLC

SOIL TYPE # 6 PROJECT STERLING RANCH, FILING 1
TEST BORING # 4 JOB NO. 160002

DEPTH (FT) 10 TEST 8Y BL

AASHTO CLASSIFICATION A-7-6 GROUP INDEX 20

Sieve Analysis
Grain Size Distribution

100% 4 B-H10—— D H20—0-#4 00
k] | [o! 0
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§ 70%
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§ 50%
£ 40% -
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20% -
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0%
100 10 1 0.1 0.01
Grain size (mm)
u.s. Percent Atterberg
Sieve # Finer Limits
3 Plastic Limit 18
112" Liquid Lirnit 41
3/4" Plastic Index 23
12"
3/8"
4 100.0% Swell
10 00,9% Moisture at star
20 09.7% Moisture at finish
40 99 4% Moisture increase
100 96.8% Initial dry density (pcf)
200 R6.4% Swell {psf)
i ENTECH [ LABORATORY TEST ]
ENGINEERING, INC. RESULTS
505 ELKTON DRIVE DRAWN DATE: CHECKED. TE:
COLORADO SPRINGS, COLORADO 80307 L 'bs M[r L{’ W J




‘
CONSOLIDATION TEST RESULTS
TEST HORING # ] DEFPTHIft) 0-3 JOB NQ. 160002
DESCRIPTION CL SOILTYPE 2, CBR #1 CLIENT SRLAND, LLC
NATURAL UNIT DRY WEIGHT {PCF) 108 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 13.5% REMOLDED SAMPLE BASED ON
SWELL/CONSOLIDATION {%) 1.9% STANDARD PROCTOR DENSITY
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2% £
SWELL DUE TO WETTING 1
UNDER CONSTANT LOAD 2
ol
1% é
S 0% &
'
=
.\ 8
N
\ ~1%
; i 2%
2%
\_ Y,
3 ™
E NTECH SWELL CONSOLIDATION JOB NO::
TEST RESUL 6
ENGINEERING, INC. UL = NL _omz
- COLORASD SPRINGS, COLORADO 80407 L ORAWR: OATES iy P ,DﬁT?y /e J B-3L




s
CONSOLIDATION TEST RESULTS
TEST BORING # 1 DEPTH() 1-2 JOB NQ. 180002
DESCRIPTION CL SOILTYPE 2z CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 112 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 16.2%
SWELL/CONSOLIDATION (%) 0.7%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
001 0.1 1
4%
3%
£
2% 8
SWELL DUE TO WETTING g
UNDER CONSTANT LOAD E
1% 9
[77]
&
T
=
8
S S S 0%
%
2%
\__
;
ENTECH SWELL CONSOLIDATION Y sooro
TEST RESULTS 6000
ENGINEERING, INC. F,G,,lo. ’
g COLORABD SPRINGS, GOLORADO 80307 L Ea DATE: Y B )1y ] %-31




CONSOLIDATION TEST RESULTS

APPLIED PRESSURE (KSF)
0.01

041

SWELL DUE TO WETTIN'G
UNDER CONSTANT LOAD

- 1%

ING # 6 H(ft} 1-2 JOB NQ. 160002
DESCRIPTION SC SOILTYPE 2 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 103 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 11.9%
SWELL/CONSOLIDATION (%) 0.4%
l
SWELL CONSOLIDATION

4%

3%

2%

0%

COMPRESSION/EXPANSION (%)

%

2%

-3%

A <> ENTECH
ENGINEERING, INC.

COLORADO SPRINGS, COLORADO 80207

[

SWELL CONSOLIDATION
TEST RESULTS

]

{

DRAWN; DATE:

cheeKeD: 4, | FA;E/? /J& J

JOB NO.:
160002

FIG NO.:

-3t




CONSOLIDATION TEST RESULTS

[EST BORING # 4 DEPTH(t) 0-3 JOB NO. 160002
DESCRIPTION SC SOILTYPE 3, CRR #3 CLIENT SARLAND, LLC
NATURAL UNIT DRY WEIGHT {PCF) 109 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 12.5% REMOLDED SAMPLE BASE ON
SWELL/CONSOLIDATION (%) 1.9% STANDARD PROCTOR DENSITY
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.0 0.1 1
— | 1 T=+0
L il i | ‘o
SWELL DUE | TO WE'ITI‘ING 9
UNDER CONSTANT LOAD | g
| 0
L2
+0 g
:
7]
&
S
I | I o
1 ] Lo &
o]
Q
- . P | I _ o .=
-0
1 E NTEc H SWELL CONSOLIDATION JOB NO.:
TEST RESULTS 160002
ENGINEERING, INC. .
L COLORADD SPRINGS, COLORADO 60807 L CRAWN; CATE: CHECKED) ;’37,,, 7 l X}




( N
CONSOLIDATION TEST RESULTS
TEST BORING # 4 OEPTH(M 12 JOBNO. 160002
DESCRIPTION CL SOIL TYPE 4 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT {PCF) 02 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 19.8%
SWELL/CONSOQLIDATION (%) 0.3%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
4%
3%
2% £
z
Q
2
ol
1% 5%
SWELL DUEI: TO WETTING E
UNDER CONSTANT LOAD =]
0% %
=
o
O
1%
-~ 2%
3%
\_ J
' .
SWELL CONSOLIDATION JOB NO:
ENTECH TEST RESULTS 160002
ENGINEERING, INC. e
L COLORATD snmﬁas.cowmo 80907 L DRAWN; OATE, CHECKER. - ,3’7,3) » J 'b-'-h y




CONSOLIDATION TEST RESULTS

TEST BORING # 9 DEFPTH{ft} 5 JOB NO. 160002
DESCRIPTION CL SOILTYPE 4 CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 104 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 19.8%
SWELL/CONSOLIDATION (%) 1.0%
SWELL CONSOLIDATION —‘
APPLIED PRESSURE (KSF)
0.01 0.1 1
= P - e —t 4%
{
i
| 5 ) ot - %
£
| s
[ SWELL DUE TO WETTING E
f | UNDER CONSTANT LOAD g
| 1 8 - 'r 1 } i S — L 1% %
8
| c !
= |
S
1]

L 2%
\_
, ™
SWELL CONSOLIDATION Jo8 NO:
ENTECH TEST RESULTS 160002
ENGINEERING, INC. o
L COLOANDO SPRINGS, COLORALID BU907 L DRAWS; OATE: CHECKED: ﬁfr%r e J B\
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CONSOLIDATION TEST RESULTS
TEST BORING # 12 DEPTH(ft) 5 JOB NO. 160002
DESCRIPTION CL SOILTYPE 4 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 108 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 16.7%
SWELL/CONSOLIDATION (%) 1.2%
i SWELL CONSOLIDATION —‘
;_ APPLIED PRESSURE (KSF)
| 001 0.1 |
—_ —— ;- & 4% !
i
L I Y { + 3%
£
T i 4 _ 3 4 — 2% E
SWELL DUE TO WETTING 2
UNDER CONSTANT LOAD g
| . - + - 1% g
' o
|
=
Q
(&3
i 0%
; 1%
|
L] L 2% .
\_ J
~ 1
ENTECH SWELL CONSOLIDATION JOB NO
TEST RESULTS 160002
ENGINEERING, INC. L
L COLORADO SPRINGS, COLORADO 80907 L DANANE DATE. T T J NIy )




CONSOLIDATION TEST RESULTS

APPLIED PRESSURE (KSF)
0.01

0.1

[TEST BOAING # 15  DEPTH() 5 JOB NO. 160002
DESCRIPTION CL SOILTYPE 4 CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 109 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 17.6%
SWELL/CONSOLIDATION (%) 1.4%
SWELL CONSOLIDATION

4%

3%

£
% o
[}
=
SWELL DUE TO WETTING &
UNDER CONSTANT| LOAD g
w o
(7]
[T}
[+ 4
o
=
e
0%
%
2%
9 )
> -
E NTECH SWELL CONSOLIDATION JOB NO.:
ENGINEERING. ING TEST RESULTS 160002
' L ]
FIG ND.:
L DLOnAN0 snmlrfss. COLORADO 80907 L ORI OATE; CHEGKED, . ‘)gm ﬁ/ 7 l B-ur
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CONSOLIDATION TEST RESULTS
TEST BORING # 1 DEFPTH(ft) 10 JOB NO. 160002
DESCRIPTION sC SOILTYPE s CLIENT SR LAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 111 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 10.3%
SWELL/CONSOLIDATION (%) 1.3%
SWELL CONSOLIDATION
APPLIED PRESSURE (KSF)
0.01 0.1 1
e ——— e e = .1.- — T L e e, (R SR 4%
3%
-
1 - i Lew B
SWELL DUE TO WETTING 2
UNDER CONSTANT LOAD g
-+ T 1 ' T 1% g
[72]
w
[
[- B
=
[o]
Q
0%
A%
2%
\ y
-
ENTECH SWELL. CONSOLIDATION wano. |
TEST RESULTS 160002
ENGINEERING, INC. o]
Lt COLORADO SPRINGS, COLORADO 80907 L ORAWN: DATE: S| TN J Bt )




CONSOLIDATION TEST RESULTS

[TEST BORING # 3 DEPTH(R}Y 1-2 JOB NO. 160002
DESCRIPTION CL SOILTYPE &6 CLIENT SHLAND, LLC
NATURAL UNIT DRY WEIGHT (PCF) 103 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 17.2%
SWELL/CONSOLIDATION (%) 1.6%
SWELL CONSOLIDATION

APPLIED PRESSURE (KSF}
0.01 0.1 1
4%

3%

SWELL DUE TO WETTING
UNDER CONSTANT LOAD

2%

1%

COMPRESSION/EXPANSION (%)

-1%

-2%

1

SWELL CONSOLIDATION oova: )
<> ENTECH [ TEST RESULTS ] 160002
ENGINEERING, INC.

505 ELKTON DRIVE - : . FIG NO.:
COLORADO SPRINGS, COLORADO 80307 L S OATE: G 13‘7;,, Jra J RS
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CONSOLIDATION TEST RESULTS
TESTBORING# 4 DEPTH() 10 JOBNO. 160002
DESCRIPTION CL SOILTYPE s CLIENT SRLAND,LLC
NATURAL UNIT DRY WEIGHT (PCF) 103 PROJECT STERLING RANCH, FILING 1
NATURAL MOISTURE CONTENT 15.0%
SWELL/CONSOLIDATION (%) £.2%
SWELL CONSOLIDATION
APPLIED PRESSURE {K5F)
| 001 0.1 1
i R t - —
!
'i : 1 b —a%
SWELL DUE TO WETTING ! l
UNDER CONSTANT LOAD { | E
L g 1 d b 2% E |
7]
2
N
L | 2 S B tiw
&
| w
14
[
3
3
r— —_— T - 0%
1 + 1%
| 2%
— J
r ™
ENTECH SWELL CONSOUIDATION Jos NO:
TEST RESULTS 160002
ENGINEERING, INC. e
L COLORADD SPRINGS, COLORADO 80807 l QAN OATE: S whe b J L )




1
CLIENT  SRLAND,LLC JOBNO. 160002
PROJECT STERLING RANGCH, FILING 1 DATE 0/25/2016
LOCATION STERLING RANCH, FILING 1 TESTBY BL
BORING DEPTH, (f) SOIL TYPE UNIFIED WATER SOLUBLE
NUMBER ! NUMBER CLASSIFICATION SULFATE, (wt%)
TB-14 1.2 1 SM 0.01
TB-1 1-2 2 cL <0.01
TB-7 1-2 3 SM 0.01
TB-16 1-2 3 SM 0.01
TB-4 1-2 4 cL <0.01
TB-8 5 5 SM-SW <0.01
T8-3 1.2 6 cL <0.04
QC BLANK PASS
\ y
JOBNO - T
ENTECH LABORATORY TEST e
ENGINEERING, INC. SULFATE RESULTS e
505 N DRI i 3 ; i
L COLORADO SPAINGS, COLORADO 80507 L e DATE: s |wtate B4 y




PROJECT

STERLING RANCH, FILING 1

SAMPLE LOCATION TB-9 @ 0-3

SOIL DESCRIPTION  SAND, SILTY, TAN

CLIENT SR LAND, LLC
JOB NO. 160002
DATE 08/29/16

IDENTIFICATION sM COMPACTION TEST # 5, SOIL TYPE #3
TEST DESIGNATION / METHOD ASTM D-1557-A TEST BY MS
MAXIMUM DRY DENSITY {PCF) 129.4 OPTIMUM MOISTURE  8.1%
Compaction Curve
140 T
T T N O e —
b ¥
N
: NE =
1 /"-"'""\ti:_
( ] \db
A
o h——\
;2, 120 — [ 1= T 1 \ - :
z ™
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] Y
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E 1 NG
110 : NC
\\
- \_ - -
100 ' i ;
= =
- 1
=l BT e \1‘.:
| S
g0 ! ' !
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00%

Molsture Content

O ACTUAL POINTS

—PARABOLIC FIT =———=7ERO AIR VOIDS

ENTECH

505 ELKTON DRIVE PG NOs
DRAWN: DATE: CHECKED: DATE:
COLORADG SPRINGS, COLORADO 80307 L P Jo /9, Jre WY

JOB NO:




PROJECT STERLING RANCH, FILING ! CLIENT SR LAND, LLC
SAMPLE LOCATION TB-1 @ 0-¥ JOBNO. 160002
SOIL DESCRIPTION FILL, CLAY, V. SANDY, BRN DATE 09/01/16

IDENTIFICATION cL COMPACTIONTEST # 1, SOIL TYPE #2
TEST DESIGNATION / METHOD ASTM D-698-A TJEST BY MS
MAXIMUM DRY DENSITY (PCF 112.8 OPTIMUM MOISTURE  13.5%

Compaction Curve
oas ok ey el S —— - —
R e N e e S ot Al A A R e s et e s e
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Moisture Content
@ ACTUALPOINTS = ====PARABOLIC FIT ====ZERO AIF VOIDS
| — =T = o] W

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
L COLORADO SPRINGS, COLORADO 82307

MOISTURE DENSITY RELATION
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CBR TEST LOAD DATA JOBNO: 160002
CLIENT:  SRLAND,LLC
PISTON PISTON PROJECT: STERLING RANCH, FILING 1

DIAMETER {cm) AREA {in°) SOILTYPE: 2,CBR #1

4.958 2.992509191

: 10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 15 MOLD # 9 MOLD # 12
DEPTH LOAD(LBS) STRESS LOAD(LBS} STRESS LOAD(LBS) STRESS
(INCHES) (LBS) (PS1) (LBS) {PSI) (LBS) (PSI)

0.000 0 0.00 0 0.00 0 0.00

0.025 27 9.02 37 12.36 42 14.04

0.050 30 1003 42 14.04 65 21.72

0.075 13 11.03 47 15.71 7 24.39

0.100 35 11.70 50 16.71 78 26.07

0.125 38 12.70 55 18.38 88 29.41

0.150 42 14.04 63 21.05 95 31,75

0.175 43 1437 68 2272 100 33.42

0.200 45 15.04 70 23.39 100 33.42

0.300 43 14.37 70 23.39 106 35.42

0.400 47 1571 78 26.07 120 40.10

0.500 52 17.38 85 28.40 (30 4344
FINAL MOISTURE CONTENT

MOLD# 15 MOLD # 9 MOLD # 12

CAN # 349 59 112
WT. CAN 6.61 6.75 929
WT.CAN+WET 164.88 187.67 198.93
WT.CAN+DRY 131.28 150,61 160.73
WT. H20 13.6 37.06 382
WT. DRY SOIL 124.67 143.86 151.44
MOISTURE CONTENT 26.95% 25.76% 25.22%
WET DENSITY (PCF 103.0 1119 122.8
DRY DENSITY (PCF) 90.8 98.6 108.2
BEARING RATIO 1.17 1.67 261
90% OF DRY DENSITY 101.5
95% OF DRY DENSITY 107.2

BEARING HATIO AT 80% OF MAX 1.96 ~RVALUE 1
EARING RATIO AT 85% OF MAX 251 - R VALUE 6

Y/

JO8 NO-:
ENTECH CBR TEST DATA 160002
ENGINEERING, INC. fG NO::
505 ELKTON DRIVE DRAWN: DATE: CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80307 L b\__ 1o, ) 5‘/ 1é J & 50 -




Stress VS Penetration

—&—10 blows per il
== 25 blows per fit
~—i— 56 blows per Bt

_..._.Q--—-—-—-‘“'.

0.100 €.200

0.300 0.400 0.500 0.600

3.00 +

250 —+

200 +

1.50 +

1.00 +

0.50 +

0.00 b +

Bearing Ratio VS Dry Density

B6.0 90.0 82.0 94.0

" x } }
T

96.0 980 100.0 1020 1040 1060 108.0 1100

BEARING RATI
BEARING RATI

AT 90% OF MAX
AT 95% OF MAX

1.96 ~ R VALUE
2.51 -~ R VALUE

1.00
6.00

JOB NO: 160002
SOIL TYPE: 2,CBR #1

i

ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO B0807

CALIFORNIA BEARING RATIO

DATE;

e,

DATE:

L DRAWN:

CHECKED: ﬂ

1

JOB NO:
160002

F18 NO:

B-51




4 1
PROJECT STERLING RANCH, FILING 1 CLIENT SH LAND, LLC
SAMPLE LOCATION TB-5 @ 0-3' JOB NO 160002
SOIL DESCRIPTION SAND, SILTY, BROWN DATE 08/27/16
IDENTIFICATION M COMPACTION TEST # 2, SOIL TYPE #3
TEST DESIGNATION / METHOD ASTM D-1557-A TEST BY DC
MAXIMUM DRY DENSITY (PCF) 125 OPTIMUM MOISTURE  10.1%
Compaction Curve
140 — , ; e e
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N
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Molsture Content
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ENGINEERING, INC.
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MOISTURE DENSITY RELATION

JOB NO:
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DATE:

L ORAWN:

CHECKEDL\’

FIG NO.-
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COLORADC SPRINGS, COLORADO 80907

CBR TEST LOAD DATA JOB NO: 160002
CLIENT: SR LAND,LLC
PISTON PISTON PROJECT: STERLING RANCH, FILING 1
DIAMETER (cm) AREA (in) SOIL TYPE: 3, CBR #2
4.958 2,992509191
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # § MOLD # 4 MOLD # 11
DEPTH LOAD(LBS) STRESS LOAD{LBS) STRESS LOAD(LBS) STRESS
(INCHES) {LBS) (PSI) (LBS) (PSI) (LBS) (PSI)
0.000 0 0.00 o 0.00 0 0.00
0.025 86 28.74 108 36.09 211 70.51
0.050 120 40.10 316 105.60 336 112.28
0.075 165 55.14 452 151.04 500 167.08
0.100 206 68.84 580 193.82 645 215.54
0.125 291 97.24 678 226.57 827 27636
0.150 371 123.98 823 275.02 1110 370.93
0.175 425 142.02 939 313.78 1420 474,52
0.200 691 23091 1070 157.56 1663 555,72
0.300 1319 440.77 1450 484.54 2657 887.88
0.400 1806 603.51 2012 672.35 3506 1171.59
0.500 2093 699.41 2911 972.76 4311 1440.60
FINAL MOISTURE CONTENT
MOLD # 5 MOLD # 4 MOLD# 11
CAN # 346 351 98
WT. CAN 6.89 6.84 6.98
WT. CAN+WET 116.98 121.64 82.66
WT. CAN+DRY 103.63 110.19 75.27
lwT. Hz20 1335 11.45 739
{wT. DRY SOIL 96.74 103.35 68.29
|MOISTURE CONTENT 13.80% 11.08% 10.82%
[WET DENSITY (PCF) 1273 1354 136.7
DRY DENSITY (PCF) 116.1 1230 124.1
BEARING RATIQ 6.88 19.38 21.55
90% OF DRY DENSITY 125
95% OF DAY DENSITY 1188
EARING RATIO AT 80% OF MAX 1.00 - R VALUE 1
BEARING RATIO AT 95% OF MAX 11.72 ~-RVALUE 35
ENTECH CBR TEST DATA
ENGINEERING, INC. FIG NO
DRAWN; DATE CHECKED: DATE.
505 ELKTON DRIVE L P K /y o J -5

v




1
Stress VS Penetration
1800,00 -
140000 —
120000 —
1000.00 + —#— 10 blows per litt
Soonc! —1—25 blows per lift
6500.00 — —k— 56 blows par it
40000 -+
200,00 -
0.00 ' ' . .
0.000 0.100 0.200 0.300 0.400 0.500 0.500
Bearing Ratio VS Dry Density
2500 —
l %
20.00 I
15.00 -
10,00 -
5.00
0.00 - . } ' } ' ' " i ' i
1150 1960 1170 1180 1180 1200 1210 1220 1230 1240 1250
1.00 - RVALUE 1.00 JOB NO: 160002
11.72 -~ RVALUE 35.00 SOIL TYPE: 3,CBR #2
. J
- =
ENTECH 408 s
CALIFORNIA BEARING RATIO 160002
ENGINEERING, INC. Lo
505 ELKTON DRIVE i
L COLORADG SPRINGS, COLORADO 80907 L DoAY DATE °"E°"E";= "/“3/5, /16 J -5 )




SR LAND, LLC

160002
09/01/16

CLIENT

STERLING RANCH, FILING 1

TB4 @ 0-¥

SAND

PROJECT

NO.

oB
DATE

-

SAMPLE LOCATION

CLAYEY, BROWN

SOIL_DESCRIPTION

COMPACTION TEST # 3, SOIL TYPE#3

TEST BY

sC

IDENTIFICATION

ASTM D-698-A MS
116.8

TEST DESIGNATION / METHOD
MAXIMUM DRY DENSITY

12.1%

OPTIMUM MOISTURE

(PCF})

Compaction Curve
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CBR TEST LOAD DATA JOB NO: 160002
CLIENT:  SRLAND,LLC
PISTON PISTON PROJECT: STERLING RANCH, FILING 1
DIAMETER (cm) AREA (in) SOIL TYPE: 3, CBR #3
4,958 2.992509191
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 1 MOLD # 1 MOLD # 17
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD(LBS) STRESS
{INCHES) (LBS) (PSH (LBS) (PSh) (LBS) (PSI)
0.000 o 0.00 0 0.00 0 0.00
0.025 25 8.35 43 14.37 121 4043
0.050 30 10.03 63 21,05 156 52.13
0.075 35 1.70 76 25.40 206 68.84
0.100 40 1337 83 21.74 231 71.19
0.125 45 15.04 95 3175 274 91.56
0.150 50 1671 106 35.42 137 112.61
0.175 55 18.38 15 3843 371 123.08
0.200 60 20,05 121 4043 401 134.00
0.300 65 21.72 126 42.11 495 165.41
0.400 70 23.39 143 4179 575 192.15
0.500 75 25.06 156 52.13 652 217.88
FINAL MOISTURE CONTENT
MOLD # 1 MOLD # 1 MOLD # 17
[CANE 352 106
WT. CAN 6.68 9.37
WT. CAN+WET % 19532 187.5
WT. CAN+DRY 165.2 162.85
WT. H20 #VALUE! 30.12 24.65
WT. DRY SOIL #VALUE! 158.52 153.48
MOISTURE CONTENT #VALUE! 19.00% 16.06%
WET DENSITY (PCF) 1146 1173 1275
DRY DENSITY (PC 102.2 104.6 113.7
BEARING RATIO 134 277 772
90% OF DRY DENSITY 102.4
95% OF DRY DENSITY 108.1
[BEARING BATIO AT 90% OF MAX 142 -~ RVALU 1
[BEARING RATIO AT 95% OF MAX 464 ~ R VALUE 10

N
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ENGINEERING, INC.

505 ELKTON DRIVE
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PROJECT STERLING RANCH, FILING 1 CLIENT SH LAND, LLC
SAMPLE LOCATION TB-11 @ 0-3' JOB NO. 160002
SOIL_DESCRIPTION SANDSTONE, SILTY, BROWN DATE 08/29/16
IDENTIFICATION SM COMPACTION TEST # 4, SOILTYPE #5
TEST DESIGNATION / METHOD ASTM D-1557-A TEST BY MS
MAXIMiUUM DRY DENSITY (PCF) 134.9 OPTIMUM MOISTURE  6.8%
Compaction Curve
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CBR TEST LOAD DATA JOBNO: 160002
CLEENT: SR LAND,LLC
PISTON PISTON PROJECT: STERLING RANCH, FILING 1
DIAMETER (cm) AREA (in%) SOIL TYPE: 5, CBR #4
4,958 2,992500191
10 BLOWS 25 BLOWS 56 BLOWS
|PENETRATION MOLD # 2 MOLD # 10 MOLD # 1
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD(LBS) STRESS
{INCHES) {LBS) (PSI} (LBS) {PSI) (LBS) (PSH)
0.000 0 0.00 0 0.00 0 0.00
0.025 106 35.42 10 36.76 396 132.33
0.050 173 57.81 326 108.94 1090 364.24
0.075 204 68.17 505 168.75 1678 560.73
0.100 234 78.20 630 21053 2413 806.35
0.125 263 87.89 798 266.67 3048 101854
0.150 293 97.91 952 318.13 1625 1211.36
0.175 320 106.93 1070 357.56 4154 1388.13
0.200 342 11429 1192 39833 4535 1515.45
0.300 191 130.66 1562 52197 6000 2005.01
0.400 445 148.70 1793 599.16
0.500 495 165.41 2057 687.38
FINAL MOISTURE CONTENT
MOLD # 2 MOLD# 10 MOLD # 1
[CAN # 350 307 342
WT. CAN 6.51 6.68 6.62
WT. CAN+WET 185.57 153.1 2022
WT. CAN+DRY 162.58 136.67 185.59
WT. H20 22.99 16.43 16.61
WT. DRY SOIL 156.07 129.99 178.97
MOISTURE CONTENT 14.73% 12.64% 9.28%
[WET DENSITY (PCF) 120.8 129.0 137.0
DRY DENSITY (PCF) 113.1 120.8 128.3
BEARING RATIO 782 21.05 80.63
90% OF DRY DENSITY 1214
95% OF DRY DENSITY 1282

i JOBNOD::
ENTECH CEBR TEST DATA 160002
ENGINEERING, INC. FIG NO.:
505 ELKTON ORIVE ORAWN: DATE CHECKED: DATE:
COLORADO SPRINGS, COLORADO 80307 - yrrn J b5 y
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PROJECT STERLING RANCH CLIENT SR LAND, LLC
SAMPLE LOCATION DELIVERED SAMPLE JOB NO. 181607
SOIL DESCRIPTION RECYCLED CONCRETE DATE 09/25/18
HOENTIFICATION SM-SW COMPACTIONTEST # 1
TEST DESIGNATICON / METHOD ASTM D-1557-C TEST BY DC
MAXIMUM DRY DENSITY (PCF) 119.8 OPTIMUM MOI§TURE 9.5%
Compaction Curve
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CBR TEST LOAD DATA JOB NO: 181607
CLIENT:  SRLAND,LLC
PISTON PISTON PROJECT: STERLING RANCH
DIAMETER (cm) AREA (in%) SOIL TYPE: 1
4.958 2.99250019
10 BLOWS 25 BLOWS 56 BLOWS
PENETRATION MOLD # 11 MOLD # 15 MOLD # 12
DEPTH LOAD(LBS) STRESS LOAD(LBS) STRESS LOAD(LBS) STRESS
(INCHES) (LBS) (PS) (LBS) (PSI) (LBS) (PS1)
0.000 0 0.00 0 0.00 0 0.00
0.025 68 272 130 4344 174 58.15
0.050 214 71.51 399 13333 555 185.46
0.075 399 133.33 756 252,63 1040 347.53
0.100 614 205.18 1227 410.02 1636 546.70
0.125 812 271.34 1623 542.35 2164 723.14
0.150 975 325.81 2070 691.73 2627 877.86
0.175 1257 420,05 2213 739.5) 3085 103091
0.200 1450 484.54 2599 868.50 3508 120234
0.300 2311 77226 4303 143792 5871 1961.90
0.400 2661 889.22 4647  1552.88 6000 2005.01
0.500 3200  1099.41 5421 1811.52
FINAL MOISTURE CONTENT
MOLD# 11 MOLD# 15 MOLD# 12
CAN # 100 117 08
WT. CAN 9.68 9.52 6.92
WT. CAN+WET 132.47 148.47 124.25
WT. CAN+DRY 117.83 135.47 114.81
WT. H20 14.64 13 9.4
WT. DRY SOIL 108.15 125.95 107.89
MOISTURE CONTENT 13.54% 10.32% 8.75%
WET DENSITY (PGF) 1200 125.1 130.4
DRY DENSITY {PCF) 109.6 114.3 118.1
BEARING RATIO 20.52 41.00 54.67
90% OF DRY DENSITY 107.8
95% OF DRY DENSITY 113.8
BEARING RATIO AT 90% OF MAX T3.00 - B VALUE 40
BEARING RATIO AT 95% OF MAX 3898 ~ R VALUE 74
e —_— S
JOBNOD:
ENTECH CBR TEST DATA 140002
ENGINEERING, INC. =N
go&%aufnogs?lgﬂnlfbfss, COLORADO 8007 L orsen otk CHECHED: OATE: J B2 J
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ENTECH

ENGINEERING, INC.

505 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 8307

[SOILTYPE & 1 UNIFIED CLASSIFICATION  SM-SW___ TEST BY BL
CLIENT SRLAND,LLC AASHTO CLASSIFICATION JOB NQ. 181807
PROJECT STERLING RANCH, RECYCLED CONCRETE DATE 9/28/18
Sieve Analysis
Grain Size Distribution
100% ¢\
80% \
BO%
D70% AN
% 60% =
& 50% » .
£ 0% [~
5a0% %10\
20% = o
10% ‘°“’4|‘»’ N
0% -0 #200
100 10 1 0.1 0.01
Grain size {mm}
SAMPLE CLASS2 CLASS5 CLASS6
U.S. Percent
Sieve # Finer Base Aggregates
3
11/2" 100
1° 95-100
3/4" 100
1/2° 100.0%
3/8" 71.1%
4 51.9% 30-70 30-65
8 36.9% 25-55
10 34.1%
20 20.9%
40 13.6%
100 6.0%
200 3.7% 3-15 3-15 3-12
EHA Swell
Atterberg Moisture at start
Limits Moisiure at finish
Plastic Limit Moisture increase
Liquid Limit 35max 30max 30 max Initial dry density (pcf)
Plastic Index 6max 6Gmax & max Swell (psf)

RESULTS

LABORATORY TEST
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DATE:

CHECKED:




APPENDIX C: Pavement Design Calculations



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

SR LAND, LLC - MARKSHEFFEL ROAD - SOIL TYPE 3

MAJOR ARTERIAL - 4 LANE

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

Hveem Stabilometer (R Value) Resulis:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

Weighted Structural Number (WSN): —

DESIGN TABLES AND EQUATIONS

ESAL (Wg) =] 5,256,000

R= 35

S,= 0.45
Apsi= 2.5
Reliability = 90

Zp=  -1.28

Mp= 8065

WSN = 4.01

Mg = 10/, * 1872116241 80 -0.84
! 85 -1.04
90 -1.28
Kk=Mr/194 93 -1.48
Where: gg :gg
Mg = resilient modulus {psi) 3 :1'75
S1 = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio x -2.33
99.9 -3.09
99,99 -3.75
[ A PSI
lo
%10 42-15
log, W,,= Z " S+ 9.36"lag, {SN+1) - 0.20 + o= +2.32"Iog, M- 8.07
0.40 + o
(SN+1)"

Left|] Ri ght Difference
6.72] 6.72 0.0

Job No. 160002
Fig. No. C-1



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LL.C - MARKSHEFFEL ROAD - SCIL TYPE 3
MAJOR ARTERIAL - 4 LANE
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 5,256,000
Hveem Stabilometer (R Value) Results: R= 35
Weighted Structural Number (WSN): WSN= 401
DESIGN EQUATION

WSN - C1D| + CzDz

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

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

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 9.1 inches of Full Depth Asphalt
Use 9.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D, = ((WSN) - (1)(C,))/C, = 16.5 inches of Aggregate
Base Course, use 18.5 inches

Asphalt Thickness ()= [_6_Jinches
D; = ((WSN) - (t(C))C, = 12.5 inches of Aggregate
Base Course, use 12.5 inches

RECOMMENDED ALTERNATIVES

1. 5.0 inches of Asphalt+ 16.5 inches of Aggregate Base Course, or
1. 6.0 inches of Asphalt+ 12.5 inches of Aggregate Base Course, or
2. 9.5 inches of Asphalt

Job No. 160002
Fig. No. C-2



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

SR LAND, LLC - MARKSHEFFEL ROAD - SOIL TYPE 3

MAIJOR ARTERIAL - 4 LANE
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

ESAL (W) =

5,256,000

R=

35

S, =

0.45

Apsi =

2.5

Reliability =

90

ZR=
MR=

Weighted Structural Number (WSN): ﬁ

DESIGN TABLES AND EQUATIONS

-1.28
8065

WSN =

4.01

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

Reliability (%)  Zg (z-statistic)

— qliS +1872)/624} 80 -0.84
Mg =107 85 -1.04
90 -1.28
k=Mgr/19.4 93 -1.48
Where: 94 -1.56
= . 95 -1.65
Mg = resilient modulus (psi) 96 175
8 = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 29 Lk
99.9 -3.09
99.99 -3.75
A PSI
o
10 42-15
log, W= Z;" S5+ 9.36"log, {SN+1) - 0.20 + = + 2.32"log, M- 8.07
040+ 5.18
(SN+1)
Left] Right] Difference
6.72| 6.72 0.0 Job No. 160002

Fig. No. C-3



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LL.C - MARKSHEFFEL ROAD - SOIL TYPE 3
MAIJOR ARTERIAL - 4 LANE
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 5,256,000
Hveem Stabilometer (R Value) Results: R= 35
Weighted Structural Number (WSN): WSN= 401
DESIGN EQUATION

WSN = CID| + CzDz

C; = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.07 Strength Coefficient - Asphalt Millings

D, = Depth of Asphalt {inches)
D, = Depth of Asphalt Millings (inches)

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 9.1 inches of Full Depth Asphalt
Use 9.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D; = ({(WSN) - (t}(C)))/C; = 16.5 inches of Asphalt Millings
Asphalt Millings, use 16.5 inches

RECOMMENDED ALTERNATIVES

1. 6.5 inches of Asphalt+ 16.5 inches of Asphalt Millings, or
2. 9.5 inches of Asphalt

Job No. 160002
Fig. No. C4



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

SR LAND, LLC - MARKSHEFFEL ROAD - SOIL TYPE 3

MAJOR ARTERIAL - 4 LANE
Equivalent (18 kip) Single Axle Load Applications (ESAL):
Hveem Stabilomelter (R Value) Results:
Standard Deviation
Loss in Serviceability
Reliability
Reliability (z-statistic)

Soil Resilient Modulus

Weighted Structural Number (WSN); M

DESIGN TABLES AND EQUATIONS

ESAL (W 5) =| 5,256,000

R= 35

Se= 0.45
Apsi = 2.5
Reliability = 90

Zy=  -1.28

Mp= 8065

WSN = 4.01

S, =[(R-5)/11.29] + 3 Reliability (%)  Zg (z-statistic)
= 40liS +1872)/624) 80 -0.84
Me = 107 85 -1.04
90 -1.28
k=Mr/19.4 93 -1.48
Where: g‘s‘ : gg
Mg = resilient modulus (psi) T :l T
8, =the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 29 -2.33
99.9 -3.09
99.99 -3.75
{ A PSI
lo
%10 42-15
log, W= Z " So+ 9.36%I0g, {SN+1) - 0.20 + +2.32%log, M,.- 8.07
1094
040+ 5.19
{SN+1)

Left

Right

Diflerence

6.72

6.72

0.0

Job No. 160002
Fig. No. C-5



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LL.C - MARKSHEFFEL ROAD - SOIL TYPE 3
MAIJOR ARTERIAL - 4 LANE
Equivalent (18 kip) Single Axie Load Applications (ESAL): ESAL = 5,256,000
Hveem Stabilometer (R Value) Resulis: R= 35
Weighted Structural Number (WSN): WSN= 4.0l
DESIGN EQUATION

WSN = C]Dl + C2D2

C, = 0.44 Swrength Coefficient - Hot Bituminous Asphalt
C, = 0.09 Strength Coefficient - Recycled Concrele

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

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 9.1 inches of Full Depth Asphalt
Use 9.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D, = ((WSN) - (tY(C))/C; = 12.8 inches of Recycled Concrete

Recycled Concrete, use 13.0 inches

RECOMMENDED ALTERNATIVES

1. 6.5 inches of Asphalt + 13.0 inches of Recycled Concrete, or
2. 9.5 inches of Asphalt

Job No. 160002
Fig. No. C-6



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA
SR LAND, LLC - SOIL TYPE 3
COLLECTORS

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W)= 821,000

Hveem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 35
S, = 0.45
Apsi = 2.5
Reliability = 85
Zy= -1.04
Mg = 8065

Weighted Structural Number (WSN): m WSN = 2.98

DESIGN TABLES AND EQUATIONS

S =[(R-5)/11.29]+3
Mg = 10[(:-2-1 +1872)/624)

k=Mr/19.4

Where:

iVig = resilient modulus (psi)

S, = the soil support value

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

Reliability (%) Zg (z-statistic)

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

Left| Right|] Difference
591] 5.91 0.0

80 -0.84
85 -1.04
90 -1.28
93 _1.48
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 2.05
99 -2.33
99.9 -3.09
99.99 -3.75
[ A PSI ]
g, 42-15
o +2.32 Iogan- 8.07
0'40 B 5.19
(SN+1)

Job No. 160002
Fig. No. C-7



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LLC - SOIL TYPE 3
COLLECTORS
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 821,000
Hveem Stabilometer (R Value) Results: R= 35
Weighted Structural Number (WSN): WSN= 298
DESIGN EQUATION

WSN = C|D| + CzDz

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

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

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 6.8 inches of Full Depth Asphalt
Use 7.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION
Asphalt Thickness (t) = inches
D, = ((WSN) - ()(C))/Cy= 9.1 inches of Aggregate
Base Course, use 9.5 inches

RECOMMENDED ALTERNATIVES

1. 4.5 inches of Asphalt + 9.5 inches of Aggregate Base Course, or
2. 7.0 inches of Asphalt

Job No. 160002
Fig. No. C-8



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA
SR LAND, LLC - SOIL TYPE 3
COLLECTORS

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): el

DESIGN TABLES AND EQUATIONS

ESAL (W) =} 821,000

R= 35

Se= 0.45
Apsi= 2.5
Reliability = 85

Zp=  -1.04

Mg= 8065

WSN = 2,98

= 1S +1872)/624] 80 -0.84
Mr = 10 85 -1.04
90 -1.28
K=Mr/19.4 93 -1.48
Where: 3‘5‘ }gg
Mg = resilient modulus (psi) = :1'.’,5
S, = the soil support value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 99 -2.33
99.9 -3.00
99,99 -3.75
A PS|
o
g"’ 4.2-15
10, W= Z " S+ 9.36"I0g,JSN+1) - 0.20 + — +2.32"log, M- 8.07
0'40 & 5.19
(SN+1)

Left
5.91

Right
5.91

Difference
0.0

Job No. 160002
Fig. No. C-9



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LLC - SOIL TYPE 3
COLLECTORS
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 821,000
Hveem Stabilometer (R Value) Results: R= 35
Weighted Structural Number (WSN): WSN= 298
DESIGN EQUATION

WSN =C,D, +C,D,

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.07 Strength Coefficient - Asphalt Millings

D, = Depth of Asphalt (inches)
D, = Depth of Asphalt Millings (inches)
FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 6.8 inches of Full Depth Asphalt
Use 7.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = [_35_]inches
D, = ((WSN) - (t)(C))/C; = 11.1 inches of Asphalt Millings
Asphalt Millings, use 11.5 inches

RECOMMENDED ALTERNATIVES

1. 5.0 inches of Asphalt + 11.5 inches of Asphalt Millings, or
2. 7.0 inches of Asphalt

Job No. 160002
Fig. No. C-10



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

SR LAND, LLC - SOIL TYPE 3
COLLECTORS

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): sl

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

Reliability (%)

ESAL (Wg)=| 821,000

R= 35

Sa= 0.45
Apsi= 2.5
Reliability = 85

Zp=  -1.04

My = 8065

WSN = 2.98

Zy (z-statistic)

= 10KS, +1872)/6.24] 80 -0.84
Mg = 10", 25 .04
90 -1.28
K=Mr/19.4 03 -1.48
Where: 94 -1.56
- . 95 -1.65
Mg = resilient modulus {psi) % 175
Sy = the soil suppart value 97 -1.88
R = R-value obtained from the Hveem stabilometer 98 -2.05
CBR = California Bearing Ratio 99 -2.33
99.9 -3.09
99 99 -3.75
A PSI
lo
g"’ 4.2 -15
log, W= Z ;" So+ 9.36%Iog, {SN+1) - 0.20 + = +2.32"log, M- 8.07
040 + 5.19
(SN+1)"
Left| Right Difference
5.91] 591 0.0 Job No. 160002

Fig. No. C-11



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LLC - SOIL TYPE 3
COLLECTORS
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 821,000
Hveem Stabilometer (R Value) Results: R= 35
Weighted Structural Number (WSN): WSN= 298
DESIGN EQUATION

WSN = C|D| + CzDz

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

D, = (WSN)/C, = 6.8 inches of Full Depth Asphalt
Use 7.0 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D, = ((WSN) - (t)(C\))/C, = 8.7 inches of Recycled Concrete

Recycled Concrete, use 9.0 inches
RECOMMENDED ALTERNATIVES

. 5.0 inches of Asphalt + 9.0 inches of Recycled Concrete, or
2. 7.0 inches of Asphalt

Job No. 160002
Fig. No. C-12



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

SR LAND, LLC - SOIL TYPES 2/4

COLLECTORS

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W;g) =| 821,000

Hveem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 6
So= 0.45
Apsi = 2.5
Reliability = 85
ZR = -1.04
Mr= 3126

Weighted Structural Number (WSN): “ WSN = 4.07

DESIGN TABLES AND EQUATIONS

S;=[(R-5)/11.29] + 3
MR = 10[(51 + 18 72) /6 24)

kK=Mr/19.4

Where:

Mg = resilient modulus (psi)

S, = the soil support value

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

l0g, W= Z." So+ 9.36"I0g, SN+1) - 0.20 +

Reliability (%)  Zjy (z-statistic)

Left Righl Difference
5.91| 5.81 0.0

) -0.84
85 _1.04
90 -1.28
93 148
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 ]

810 | 4215
pr— + 232 log‘JVIR- 8.07
0‘40 e 5.19
(SN+1)

Job No, 160002
Fig. No. C-13



DESIGN CALCULATIONS

‘ DESIGN DATA
SR LAND, LLC - SOIL TYPES 2/4
COLLECTORS
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 821,000
Hveem Stabilometer (R Value) Results: R= 6
Weighted Structural Number {WSN): WSN= 407

DESIGN EQUATION
WSN = C|D| + CzDz

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

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

FOR FULL DEPTH ASPHALT SECTION

D, =(WSN)/C, = 9.2 inches of Fuli Depth Asphalt
Use 9.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = Einches
D; = ((WSN) - (t(C))/C, = 13.0 inches of Aggregate
Base Course, use 13.0 inches

RECOMMENDED ALTERNATIVES

1. 6.0 inches of Asphalt + 13.0 inches of Aggregate Base Course, or
3. 9.5 inches of Asphalt

Job No. 160002
Fig. No. C-14



DESIGN DATA

FLEXIBLE PAVEMENT DESIGN

SR LAND, LLC - SOIL TYPES 2/4

COLLECTORS

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): x>

DESIGN TABLES AND EQUATIONS

S, =[(R-5)/11.29] + 3
Mg = 10[(51 +18.72)/6.24]

k=Mg/19.4
Where:

Mg = resilient modulus (psi)

8, = the soil support value

R = R-value obtained from the Hveem stabilometer

CBR = California Bearing Ratio

log, W= Z " So+ 9.36%log, §SN+1) - 0.20 +

ESAL (W, =| 821,000
R= 6

Se= 0.45
Apsi = 2.5
Reliability = 85

Zg=  -1.04

Mr= 3126

WSN = 4.07

Left

Right

Difference

5.91

5.91

0.0

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
08 -2.05
99 -2.33
99.9 -3.09
09.99 -3.75

[ A PSI ]

Iogw 42-15
= +2.32 IogmMR- 8.07
040+ 5.19
{SN+1)

Job No. 160002
Fig. No. C-15



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LLC - SOIL TYPES 2/4
COLLECTORS
Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL = 821,000
Hveem Stabilometer (R Value) Results: R= 6
Weighted Structural Number (WSN): WSN=  4.07
DESIGN EQUATION

WSN = C|D| + CzDz

C, = 0.44 Strength Coefficient - Hot Bituminous Asphalt
C, = 0.07 Strength Coefficient - Asphalt Millings

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

FOR FULL DEPTH ASPHALT SECTION

D, = (WSN)/C, = 9.2 inches of Full Depth Asphalt
Use 9.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (t) = inches
D; = ((WSN) - (1)0(C))/C; = 17.2 inches of Asphalt Millings
Asphalt Millings, use 17.5 inches

RECOMMENDED ALTERNATIVES

1. 6.5 inches of Asphalt + 17.5 inches of Asphalt Millings, or
2. 9.5 inches of Asphalt

Job No. 160002
Fig. No. C-16



FLEXIBLE PAVEMENT DESIGN

DESIGN DATA

SR LAND, LLC - SOIL TYPES 2/4

COLLECTORS

Equivalent (18 kip) Single Axle Load Applications (ESAL): ESAL (W) =| 821,000

Hveem Stabilometer (R Value) Results:
Standard Deviation

Loss in Serviceability

Reliability

Reliability (z-statistic)

Soil Resilient Modulus

R= 6
S, = 0.45
Apsi= 2.5
Reliability = 85
Zp= -1.04
Mp= 3126

Weighted Structural Number (WSN): m WSN = 4.07

DESIGN TABLES AND EQUATIONS

S =[(R-5)/11.29}+ 3
Mg = 101, * 1872/624]

k= Mgr/19.4

Where:

Mg = resilient modulus (psi)

81 = the so0il support value

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

Reliability (%)  Zg (z-statistic)

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

Left| Right]  Difference
591 5091 0.0

30 -0.84
85 -1.04
90 -1.28
93 148
94 -1.56
95 -1.65
96 -1.75
97 -1.88
98 2.05
99 233
99.9 -3.09
99.99 -3.75
[ A PSI ]
‘g, 42-15
— +2.32"log, M- 8.07
040+ 5.19
{SN+1)

Job No. 160002
Fig. No. C-17



DESIGN CALCULATIONS

DESIGN DATA
SR LAND, LLC - SOIL TYPES 2/4
COLLECTORS
Equivalent (18 kip) Single Axle Load Applications (ESAL); ESAL = 821,000
Hveem Stabilometer (R Value) Results: R= 6
Weighted Structural Number (WSN): WSN=  4.07

DESIGN EQUATION
WSN = C|D| + CzDz

C, = 0.44 Swength 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

D, =(WSN)/C, = 9.2 inches of Full Depth Asphalt
Use 9.5 inches Full Depth

FOR ASPHALT + AGGREGATE BASE COURSE SECTION

Asphalt Thickness (1) = inches
D, = ((WSN) - ()(C))/C; = 13.4 inches of Recycied Concrete
Recycled Concrete, use 13.5 inches

RECOMMENDED ALTERNATIVES

1. 6.5 inches of Asphalt + 13.5 inches of Recycled Concrete, or
2. 9.5 inches of Asphalt

Job No. 160002
Fig. No. C-18



