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SCOPE

This report presents the results of our Subgrade Investigation and Pavement
Design for the portion of Akers Drive extending into the Multifamily Development
located southwest of the intersection of Constitution Avenue and Marksheffel Road in
El Paso County, Colorado. The purpose of our investigation was to evaluate the type
of subgrade soils and the support characteristics of the subgrade materials present at
the site.

This report was prepared from data developed during our field exploration and
observations, results of laboratory testing, engineering analysis, and our experience
with similar conditions. It includes a description of the subgrade materials found in
our exploratory borings, laboratory test results, and design pavement sections for
reconstruction, along with our recommendations for pavement construction based on
the subgrade conditions found. The design pavement sections presented in this
report were developed based on El Paso County design criteria for asphalt

pavement.

SITE CONDITIONS

The portion of Akers Drive which will be maintained by El Paso County totals
approximately 500 lineal feet. The general vicinity of the project is shown on Fig. 1.
The road will slope from the north to the south with a round-about about 240 feet
south of Constitution Avenue. At the time of our investigation, the roadway had not
been graded for the current construction, and the site was covered with native
grasses and weeds. Various utilities have been installed in the area during

development of surrounding areas.

SUBGRADE INVESTIGATION

Subgrade conditions were evaluated by drilling a total of four (4) borings within

the proposed right-of-way, out of the alignment of the storm sewer easements. The
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borings extended to depths of 15 to 20 feet. Modified California drive samples were
obtained at depths of 4, 9, 14, and 19 feet. The borings were extended to penetrate
existing fill. Bulk samples of the subgrade materials were collected to a depth of 4
feet below the existing grade. The approximate boring locations are shown on Fig. 1.
Graphical logs of the borings are presented in Fig. 4. The borings were backfilled

upon completion of drilling.

SUBGRADE CONDITIONS

The subgrade materials encountered predominately consisted of very clayey
sand fill with a single occurrence of silty sand fill in a slightly moist to moist condition.
No free groundwater or abnormally high moisture contents were noted during drilling.

Laboratory testing was performed to provide index properties (sieve analysis
and Atterberg Limits) for the bulk soil samples. The subgrade materials found classify
as A-6 with a single occurrence of A-2-4 under the AASHTO system. The bulk
samples of the very clayey sands (A-6 materials) were combined into a composite
sample and subjected to Hveem Stabilometer testing. Results of Hveem stabilometer
testing indicated a design “R” value of 25.

One bulk sample of the A-6 subgrade materials (very clayey sand) was
subjected to water-soluble sulfate testing, indicating a sulfate concentration of less
than 0.1 percent. The purpose of the sulfate testing was to determine the risk of
increased swelling if chemical stabilization of the subgrade is performed and the
likelihood of sulfate attack on plain Portland cement concrete. The influence is
discussed in the applicable sections of the report. Laboratory test results are
presented in Figures 5 through 10.

Undocumented Fill

Undocumented fill was identified during this investigation in the four test
borings to depths ranging from 9 to 14 feet below the grades at the time of the

investigation. Some fill materials may have been associated with utility installation, or
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grading operations related to Constitution Avenue or surrounding development.
Undocumented fill increases the risk of poor pavement structure performance, as it is
possible that poorly compacted or unstable materials may be present within the fill. If
documentation such as the field observation and density testing reports of the
placement of the fill is available, we can review the documentation and determine the
suitability of the existing fill. Field penetration resistance testing and results of our
laboratory testing indicates the fill was likely placed at two different times. The
penetration resistance testing of fill encountered to the south of the round-about
indicated the fills to be medium dense to dense in the vicinity of the drainage control
structures and may have been placed with compaction effort. Penetration resistance
testing of the fills encountered north of the south side of the round-about indicated
the materials were loose. The most reliable approach to reduce risk of settlement
associated with variations of the existing fill is to remove all existing, undocumented
fill from below the proposed roadway; however, this would result in substantial
additional cost. Partial reconstruction or further evaluation of the fill is expected to be
a suitable approach to pavement construction. We believe the existing fill south of the
round-about may remain below the roadway, provided the fill material is further

evaluated by a representative of this office during site grading.

The risk of poor pavement performance associated with undocumented fill
north of the round-about can be reduced by constructing the road on at least a 5-foot-
thick layer of new, densely compacted fill. The thickness of fill should be measured
from the bottom of the aggregate base course elevation. The excavation zone should
extend laterally at least 5 feet beyond the outer edges of the detached sidewalks.
The excavation depth may transition quickly at the tie-in to Constitution Avenue
where controlled fill materials are expected. Transitions to private roads should be
more gradual to avoid abrupt changes in subgrade conditions. Figure 3 shows the
area where fill mitigation is required. Additional areas to the south may still require

mitigation.

The on-site materials consist of clayey to very clayey sands with occasional

claystone and sandstone fragments. During placement, samples of the fill shall be
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subjected to index property testing, and swell testing on remolded samples, to ensure
the materials are of the same AASHTO Classification or better than samples as used
in the pavement section design. If the placed fill differs from the samples utilized for

the pavement design, we will need to re-evaluate the provided pavement sections.

Our representative should observe the completed excavation prior to any
backfill placement to verify the conditions exposed in the excavation are as expected
and the existing fill has been removed where appropriate. The placement and
compaction of fill and subgrade preparation should be observed and tested by a

representative of our firm during placement.

DESIGN PAVEMENT SECTION

A traffic study for the site was not provided for our preparation of this report.
The portion of Akers Drive included has a raised center median, round-about, and
detached sidewalks. The pavement widths vary throughout the length of the road to
accommodate for turn lanes and approaches to the round-about, and the southern
exit from the round-about leads to currently undeveloped property. We believe Akers
Drive will classify as an Urban Non-residential Collector Street with a minimum 20-

year, estimated single-axle load (ESAL) of 821,000 as specified by El Paso County.

The El paso County pavement design criteria was used to convert an “R”
value of 25, to a Resilient Modulus (M) of 5,816 for the A-6 materials using the
following equation:

M, = 10 (S+18.72)/6.24

Where S=[(R-value-5)/11.29]+3

The 1993 AASHTO design method was used to calculate a structural number
of 3.31. Utilizing the 20-year ESAL’s of 821,000 and a design “R” value of 25. Results
are presented below in Table 1. We calculated two pavement section consisting of
asphalt over an aggregate base course. Design calculations are presented in
Figures 11 and 12.
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TABLE 1
PAVEMENT THICKNESS ALTERNATIVES

ASPHALT
CLASSIFICATION OVER AGGREGATE BASE
COURSE (ABC)
URBAN NON-RESIDENTIAL A5 AC+ 1252 ABC 5.0" AC + 105" ABC
COLLECTOR ’ ' change by EN per TM
AKERS DRIVE or 5/23/23
“R” = 25 6” AC + 8" ABC

El Paso County generally requires the pavement section to consist of asphalt
over aggregate base course, but will currently allow a cement treated subgrade layer
in place of the base course. A mix design would be required to use the cement
treated option, which may impact the feasibility of this type of section. We anticipate a
section consisting of 5 inches of asphalt over 12 inches of cement stabilized
subgrade would be required. We can explore the cement stabilization option further,
if desired.

PAVEMENT CONSTRUCTION DETAILS

We recommend fill and the subgrade be prepared in accordance with the El
Paso County Standard Specifications for roadways. These specifications contain
recommendations for scarification, moisture conditioning and compaction of the
subgrade. We recommend a proof roll and density testing be performed prior to

aggregate base course and asphalt pavement installation.

The design of a pavement system is as much a function of the quality of the
paving materials and construction, as the support characteristics of the subgrade.
The construction process should follow procedures and specifications accepted by El
Paso County for subgrade preparation and compaction, and the Pikes Peak Region
Asphalt Paving Specifications for asphaltic concrete mixes and strength of materials
criteria. Regionally specified construction materials are considered to possess

sufficient quality to be in accordance with the material strength coefficients used in
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the design calculations. During construction, careful attention should be paid to

compaction at utility crossings, manholes, valve boxes, and grading fill placement.

The Pikes Peak Region Asphalt Pavement Specifications (PPRAPS) currently
recommend an oil content for moderate volume pavements like those addressed in
this investigation. The PPRAPS criteria requires the use of PG 58-28 for the asphalt
binder or PG 64-22 with the approval of the County. The specifications recommend
the super pave mix be based on 75 Design Gyrations (Ndes) for roadways of all traffic

levels.

LIMITATIONS

The pavement sections and construction recommendations provided are
based on our field observations and laboratory testing and El Paso County design
criteria. The design procedures were formulated to provide pavement sections with
adequate structural strength. Routine maintenance, such as sealing and repair of
cracks, is necessary to achieve the long-term life of a pavement system. If the design
and construction recommendations cannot be followed, or anticipated traffic loads

change considerably, we should be contacted to review our recommendations.

We believe the geotechnical services for this project were performed in a
manner consistent with that level of care and skill ordinarily exercised by members of
the profession currently practicing under similar conditions in the locality of the

project. No warranty, express or implied, is made.
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If we can be of further service in discussing the contents of this report or in the
analyses of the proposed pavement system from a geotechnical point-of-view, please
call.

CTL|ITHOMPSON, INC. Reviewed by:

Dave Groenendale Timothy A. Mitchell, P.E.
Staff Engineer/Project Manager Principal Engineer

DG:TAM:cw
Via e-mail:  karl@thegarrettco.com

THE GARRETT COMPANIES 7
CONSTITUTION AVENUE AND MARKSHEFFEL ROAD

MULTIFAMILY DEVELOPMENT

CTL|T PROJECT NO. CS19460-135




Lol sadA] s|euLiaje|y apeabgng jo
jua)xgy pojewiys3y pue sbuuog
Aiojelo|dx3 jo uoijeson]

0§ =.1 :3TVOS

—

0§ 5S¢ 0

IVINILYIN 9V l
IVINILYIN -2V l

]
‘JTdINVS 3AVEO9NS 40 NOILYOOT ALVNIXOHddY L-S
e\ ERER
(37vDS O1 LON)
dVIN ALINIDIA

a1IS

"IAV NOILNLILSNOD

Y SYIMOd ~4~

'y F1443IHSHAVIA

=

JNAIHA SHIANVY

JNNIAV NOILNLILSNOD

S€1-09¥61SO "ON LO3ro¥d L1719
JAIRMA SYINV ANV INNIAV NOILNLILSNOD
SAINVANOD L1I¥HVO IHL



Z 9Id WF_O_H.QO
JusWaAed
ubisaqg

0§ =.1 :3TVOS

—

0§ 5S¢ 0

3SYNOD 3SVE ILYOIYOOV STHONI 0'8
Y3INO0 F1IYONOD OILTVHASY SFHONI 09
40 08V .S°0L + IV .09
—ISHAOSISVEIHYORIOOV-SIHONIS 2L
—HIAOHIHINOI-SHIVHASV-SHHONHF—
Sz=.4. 000°128=1VS3
"4OLO3T100 TVILNIAISTH-NON NVadn

HeNEDEN

JAIEA SHINVY

JNNIAVY NOILNLILSNOD

S€1-09¥61SO "ON LO3ro¥d L1719
JAIRMA SYINV ANV INNIAV NOILNLILSNOD
SAINVANOD L1I¥HVO IHL



: S€1-09761SD "ON 1O3rodd L1110
€014 :O_u.mm_“_._ A4 Jo JAINA SYIHV ANV INNIAV NOILNLILSNOD

S3AINVAINOD L13HYVO FHL
SHWI pajewnsy

0§ =.1 :3TVOS

—

08 5S¢ 0 ¥-S

NOILVAVOX3-9NS ONININOTY \
1714 ONILSIX3 40 LNILX3 d3LVINILSE \\ \
N3O ¢S

ANIHA SHINVY

INNIAVY NOILNLILSNOD



¥ Old
sbuliog

Aiojeiojdxg
jo sbo Aulewwing

'SNV1d 3HL NO S3LVIIANI AHdVHO0dO1 d3S0d0dd ANV
ONILSIX3 FHL NOHd A31LVNILST 39V NMOHS SNOILVATTE

"1d0d3d SIHL NI
Q3NIVLNOD SV SNOISNTONOD ANV ‘SNOLLVLIAIT
‘SNOILLYNV1dX3 FHL OL LO3raNs 3V SO01ISTHL

(%) "LNILNOD
31V4INS 319NT10S-YILYM SILVIIANI - SS
(%) "3IA3IS 00Z "ON DNISSYd SILVYIIANI - 002-
(D1LSY1d-NON : dN)
"XFANI ALIDILSY1d SALVYOIANI - Id
(3NTYA ON : AN)
"LINIT QINOIT SALVOIANI - 11
(%) "FINSSTHd NIAHNFIIAO ILYWIXOHddY
HIANN AILLIM NIHM T1IMS STLVOIANI - MS
(40d) "ALISNIA AYA SALYDIANI -  Ad
(%) "LNILNOO FINLSION SILVIIANI - OM

‘NOLLVYOILSIANI
SIHL ONIINA SONIHO0E AHOLVHO1dX3
JHL NI d343LNNOON LON SYM d3LVMANNOHO

Old 1119d

A3ILNNOW-YONYL ‘G-3ND V ANV ¥3DNV
1H9I74-SNONNILNOD Y3 LINVIA HONI-¥ V ONISN
€202 ‘Sl HOYVIN d31714A FY3IM SONIHOE FHL

'3AVHO 03SOd0dd S3LVOIANI

'SONILLND
39NV WOH4 dANIVLFO FTdNVS M1Nd S3LVYIIANI

'STHONI d31dIAVS

"Q°0 HONIFG'Z V 3AIYA OL A3dIN03Y FHIM
S3HONI 0€ ONITIVH H3NNVYH ANNOd-07L V 40
SMOTE S3LVOIANI TO9INAS FHL "F1dNVS JAIEd

'‘NMOYE-MOTTIA ‘LSION
ALHOITS ‘AYVH ‘AANVS ‘INOLSAVIO MO0dd3d

‘MOTI3A
‘NMOYE ‘LSION ‘INOLSAVIO AFHIHLYIM

N I —- <

}
‘S31O0N

(0S) NMOYE LHOIT ‘NMmoEa
‘1SIOW ALHOITS ‘3SNIA WNIAIN ‘AIAVIO ‘ANVS |y

“(INS) NMO¥E INNIAIN ‘LSIOW OL 1SION
ATLHOITS ‘IS00T ‘ALTIS OL ALTIS ATLHOITS ‘ANVS

‘NMOdg

MHVA ‘NMOYE ‘LSION ATLHOIS ‘ISNIA WNIG3NW
01 3SO0T ‘AFAVIO AYIA OL AFAVTO ‘ANVS “Ti4

=

‘aN3931

1334 - NOILVAT13

— GZ¥'9

— 0€¥'9

L1/0G

NN

O

\J/
A

9

\J/
A

X2

X

(XX

\J/
A

9C=MS
L¢l=ad
1'8=0M

0L/0S

9

X

¥¥=00¢-
8l=Id L&=T1
G'/=0M

L'¢ev9 14 O4
¢ey9 13 O3
v-S

L1/0G -

—
4

cL/se -

SRR NNNNNN

A

cL/se -

\J/

9

\J/
A

X2

X

(X

\J/
A

clie

\J/
A

9

\J/
A

G¥=00¢-
¢l=Id 0e=11
— 9'G=OM

XX

X
I

€€ey9 113 94
G'e€eEY9 113 94
€-S

6/0S -“

¢
<@,
3

4508 -V‘A

N

5

)
¥’ 0=N0D v‘A
v01=0a v‘A
ev=OM N

[471%%
¢

5

5

5

&/
€108 -v‘A

> <
f)
)
62=00Z- I
z=ld 8= »v‘A
1 6=OM[ N

G'9ey9 19 94
G'9€Y9 113 O
¢-S

S€1-09%61.SD "ON 1O3ro¥d 1119
JARIA SYINV ANV INNIAV NOILNLILSNOD
SAINVAINOD LIFHAVD IHL

clLie

ONANNK

A

Nr\w-

\J/

9

\J/
A

X2

X

oo G
1=ad
)

L'0L=DM
cL/LL ‘
K3

<
0>=SS
Mvuoom- »v‘A

\J/
A

\J/
A

n=id 18=11| IR
gei=om| P&

G'6€¥9 194 O4
6€¥9 13 O3
L-S

ovv'9__|

1334 - NOILVAT1E



HYDROMETER ANALYSIS

SIEVE ANALYSIS

25HR. 7HR. TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
45MIN. 15MIN.  60MIN. 19MIN. 4MIN. 1MIN. *200 *100  *50 *40 *30  *16 *10*8  *4  3/8" 34" 1% 3" 56" 8"
100 ‘ 0
I
| o
90 — 10
> -
80 i 20
4
a
o
Q70 > 0 g
g 2
< 60 / 40 |y
s / :
& 50 7 50 @
4 D 4 [$]
] ” 4
w

& 40 60 o

30 70

20 80

10 %

0 I I L1l Il I I I I N I I I T B I I T R I I I . TR I} 100
001 0002 005 009 019 037 074 149 297 590 119 20238 476 952 191 361 762 127 200
DIAMETER OF PARTICLE IN MILLIMETERS

SANDS GRAVEL
CLAY (PLASTIC) TO SILT (NON-PLASTIC)
FINE |  ™EDiuM  [coaRsE FINE | coarse | cossLES
Sample of FILL, SAND, VERY CLAYEY, SL. GRAVELLY (SC)(A-¢ GRAVEL 4 % SAND 54 %
From S-1AT0-5 FEET SILT & CLAY 42 % LIQUIDLIMIT 37
PLASTICITY INDEX 17
HYDROMETER ANALYSIS | SIEVE ANALYSIS
25HR. 7HR. TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
45MIN. 15MIN.  GOMIN. 19MIN. 4MIN. 1MIN. *200  *100  *50*40°30  *16 *10°'8 4 g 34 w3 56 @
100
—
90 — 10
II
80 7/ 20
y 4
y 4
®70 30 2
Z / 2
2 <
& 60 y o i
= / =
ui50 / 50 &
e / o
w i x
Q40 60 o
4
4
4
30 ” 70
20 80
10 90
0 Il Il L1 Il Il Il Il VRS AR Il Il Il L1l Il Il Lol Il Il Il T R TR | 100
001 0002 005 009 019 037 074 149 297 590 119 20238 476 952 191 361 762 127 200
DIAMETER OF PARTICLE IN MILLIMETERS
SANDS GRAVEL
CLAY (PLASTIC) TO SILT (NON-PLASTIC)
FINE [  wmebium [ coars FINE | coarse [cossLEs
Sample of SAND, SILTY, SL. GRAVELLY (SM)(A-2-4) GRAVEL 5 % SAND 66 %
From S -2 AT 0-5 FEET SILT & CLAY 29 % LIQUIDLIMIT 28
PLASTICITY INDEX 2
THE GARRETT COMPANIES Gradation

CONSTITUTION AVENUE AND MARKSHEFFEL ROAD MULTIFAMILY DEVELOPMENT

CTL|T PROJECT NO. CS19460-135

Test Results
FIG. 5




HYDROMETER ANALYSIS SIEVE ANALYSIS
25HR. 7HR. TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
45MIN. 15MIN.  60MIN. 19MIN. 4MIN. 1MIN. *200 *100  *50 *40 *30  *16 *10*8  *4  3/8" 34" 1% 3" 56" 8"
100 0
90 - 10
)
<
.
80 i 20
y 4

a
27 / ® g
3 7/ |<_—(
< 60 40 w
e / &
y 4 =
& 50 / 50 @
4 V4 [$]
u i
& 40 60 o

30 70

20 80

10 %

0 I I L1l Il I I I I N I I I T B I I T R I I I . TR I} 100
001 0002 005 009 019 037 074 149 297 590 119 20238 476 952 191 361 762 127 200
DIAMETER OF PARTICLE IN MILLIMETERS

SANDS GRAVEL
CLAY (PLASTIC) TO SILT (NON-PLASTIC)
FINE |  ™EDiuM  [coaRsE FINE | coarse | cossLES
Sample of FILL, SAND, VERY CLAYEY, (SC)(A-6) GRAVEL 0 % SAND 55 %
From S-3AT0-5 FEET SILT & CLAY 45 % LIQUIDLIMIT 30
PLASTICITY INDEX 12
HYDROMETER ANALYSIS | SIEVE ANALYSIS
25HR. 7HR. TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
45MIN. 15MIN.  GOMIN. 19MIN. 4MIN. 1MIN. “200  *100  *50*40°30  *16 *10°'8 4 g 4 w3 56 @
100
90 / 10
V4
80 S 20
070 / 3% §
Z v 4 z
@ / £
<60 o/ 40 E
e
4 / =
Ws0 S 50 é
& x
w
Q40 60 &
30 70
20 80
10 90
0 Il Il L1 Il Il Il Il VRS AR Il Il Il L1l Il Il Lol Il Il Il T R TR | 100
001 0002 005 009 019 037 074 149 297 590 119 20238 476 952 191 361 762 127 200
DIAMETER OF PARTICLE IN MILLIMETERS
SANDS GRAVEL
CLAY (PLASTIC) TO SILT (NON-PLASTIC)
FINE [  wmebium [ coars FINE | coarse [cossLEs
Sample of FILL, SAND, VERY CLAYEY, (SC)(A-6) GRAVEL 0 % SAND 56 %
From S -4 AT 0-5 FEET SILT & CLAY 44 % LIQUIDLIMIT 37
PLASTICITY INDEX 18
THE GARRETT COMPANIES Gradation

CONSTITUTION AVENUE AND MARKSHEFFEL ROAD MULTIFAMILY DEVELOPMENT

CTL|T PROJECT NO. CS19460-135

Test Results
FIG. 6




HYDROMETER ANALYSIS SIEVE ANALYSIS

25HR. 7HR. TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
45MIN. 15MIN.  60MIN. 19MIN. 4MIN. 1MIN. *200 *100  *50 *40 *30  *16 *10 *8 R V7 -V 3" 5'6" 8"
100 0
L m———
'IZ
20 S 10
4
4
80 / 20
y 4
Q70 30 3
9] J/ <§(
y 4
260 / 40 |y
=4 =
V4
é 50 /S 50 &
4 / 8
L
& 40 60 &
30 70
20 80
10 90
0 L L Lol L L L L L T L L L [ 't L L L Lol L L L L T T I 100
001 0.002 005 009 019 037 074 149 297 590 119 20238 476 95 191 31 762 127200
DIAMETER OF PARTICLE IN MILLIMETERS
SANDS GRAVEL
CLAY (PLASTIC) TO SILT (NON-PLASTIC)
FINE |  ™EDiuM  [coaRsE FINE | coarse | cossLES
Sample of FILL, SAND, VERY CLAYEY, (SC)(A-6) GRAVEL 1% SAND 55 %
From GROUP B COMPOSITE SILT & CLAY 44 % LIQUIDLIMIT 35
PLASTICITY INDEX 16
HYDROMETER ANALYSIS | SIEVE ANALYSIS
25HR. 7HR. TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
45MIN. 15MIN. 60 MIN. 19 MIN. 4MIN. 1MIN. *200  *100  *50 *40 *30  *16 *10 *8 RV L ¥y se e
100
90 10
80 20
a
270 30 g
<60 w
o
= =
@s0 %0 &
¥ Q
w i
Q40 60 o
30 70
20 80
10 2
0 L L Lo L L L L L Lol L L L Ll L L L Lol L L L L Lol 1l 100
001 0.002 005 009 019 037 074 149 297 590 119 20238 476 952 191 361 762 127 200
DIAMETER OF PARTICLE IN MILLIMETERS
SANDS GRAVEL
CLAY (PLASTIC) TO SILT (NON-PLASTIC)
FINE MEDIUM | COARS FINE | coarse [coBsLEs
Sample of GRAVEL % SAND %
From SILT & CLAY % LIQUID LIMIT
PLASTICITY INDEX
THE GARRETT COMPANIES Gradation
CONSTITUTION AVENUE AND MARKSHEFFEL ROAD MULTIFAMILY DEVELOPMENT
CTL|T PROJECT NO. CS19460-135 Test Results

FIG. 7




ADDITIONAL COMPRESSION UNDER
CONSTANT PRESSURE DUE TO

9 WETTING ]
1
//

: - —5 |
® J
4
<
a -1
X
1]
2
5 2
n
[72]
o
o -3
=
(o]
(&)

-4

0.1 1.0 10 100
APPLIED PRESSURE - KSF
Sample of FILL, SAND, VERY CLAYEY, SL. GRAAVELLY (SC)(A-6) DRY UNIT WEIGHT= 109 PCF
From S-1 AT 4 FEET MOISTURE CONTENT= 10.1 %
ADDITIONAL COMPRESSION
UNDER CONSTANT PRESSURE DUE
2 TO WETTING

COMPRESSION % EXPANSION

-4

0.1 1.0 10 100
APPLIED PRESSURE - KSF
Sample of  FILL, SAND, SILTY, SL. GRAVELLY (SM)(A-2-4) DRY UNIT WEIGHT= 104  PCF
From S-2 AT 9 FEET MOISTURE CONTENT= 143 %
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EXUDATION PRESSURE (PSI)
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Test Results
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Flexible Structural Design

AKERS DRIVE
URBAN NON-RESIDENTIAL COLLECTOR
A-6 MATERIALS

2.
Reliability [ 85 %
Standard Deviation Q) 0.44
Initial Serviceability & 45
Terminal Serviceability % 25
Resilient Modulus 2 5,816 psi
Design ESALs 21,000
2
2,
Design Structural 6@ K
3.31 % ||
g
Structur.
Layers Coefficien: ‘nage Thickness SN
HMA 0.44 4.5 1.98
ABC 0.11 12.5 1.38
CSS 0.14 0.00
SUM 3.36

THE GARRETT COMPAIES
CONSITUTION AVENUE AND MARKSHEFFEL ROAD MULTIFAMILY DEVELOPMENT
CTL|T PROJECT NO.CS19460-135

FIG. 11



Flexible Structural Design

AKERS DRIVE
URBAN NON-RESIDENTIAL COLLECTOR
A-6 MATERIALS

Reliability 85 %
Standard Deviation 0.44
Initial Serviceability 4.5
Terminal Serviceability 2.5
Resilient Modulus 5,816 psi
Design ESALs 821,000

Design Structural Number ||

3.31
Structural
Layers Coefficient  Drainage Thickness SN
HMA 0.44 1 6.0 2.64
ABC 0.11 1 8.0 0.88
CSS 0.14 1 0.00

SUM 3.52

THE GARRETT COMPAIES
CONSITUTION AVENUE AND MARKSHEFFEL ROAD MULTIFAMILY DEVELOPMENT
CTL|T PROJECT NO.CS19460-135 FIG. 12
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