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CDOT Specifications. The ABC should be placed and compacted as outlined in the “SITE
GRADING AND EARTHWORK?” section of this report.

2. Hot Mix Asphalt: HMA materials and mix designs should meet the applicable requirements
indicated in the current CDOT Specifications. We recommend that the HMA used for this
project is designed in accordance with the SuperPave gyratory mix design method. The
mix should generally meet Grading S or SX specifications with a SuperPave gyratory
design revolution (Npesien) of 75. The mix design for the HMA should use a performance
grade PG 58-28 asphalt binder. A PG 64-22 binder will also be sufficient to carry the traffic
loads but will be more susceptible to low temperature cracking. Placement and

compaction of HMA should follow current CDOT standards and specifications.

3. Portland Cement Concrete Pavement. PCCP should meet Class D or P specifications and
requirements in the current CDOT Specifications. Rigid PCCP pavements are more
sensitive to distress due to movement resulting from settlement or heave of the underlying
base layer and/or subgrade than flexible asphalt pavements. The PCCP should contain
sawed or formed joints to 1/3 of the depth of the slab at a maximum distance of 12 feet on
center. The PCCP thickness design presented above is for an unreinforced pavement

section.

Subgrade Preparation: We believe a portion of the existing fill may be left in place beneath

pavements, provided the risk of movement in excess of normally accepted tolerances is
acceptable to the Owner. While we believe the risk to be low, it should be carefully considered by
the Owner. Provided this alternative is acceptable, we recommend new pavements be underlain
by a minimum of 2 feet of structural fill meeting the material and placement recommendations
presented in the “SITE GRADING AND EARTHWORK?” section of this report. Prior to placing
structural fill, the upper 12 inches of the subgrade soils at the base of the fill zone should be
scarified and well-mixed, moisture conditioned, and recompacted to at least 95% of the standard
Proctor (ASTM D698) maximum dry density.

The pavement subgrade should be proofrolled with a heavily loaded pneumatic-tired vehicle with
a tire pressure of 100 psi capable of applying a minimum load of 18-kips/axle. Pavement design
procedures assume a stable subgrade. Areas which deform excessively under heavy wheel loads
are not stable and should be removed and replaced to achieve a stable subgrade prior to paving.

Areas of existing fill, if encountered, may also require removal and replacement if they are either

Kumar & Associates, Inc.®
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unstable or not well compacted. If grading is performed during times of cold weather, the fill should
not contain frozen materials. If the subgrade is allowed to freeze, all frozen material should be

removed prior to additional fill placement or pavement construction.

The Owner should be aware partial overexcavation and replacement will reduce but not eliminate
potential movement of pavements should moisture levels increase within the remaining existing
fill beneath the replacement fill. If this risk cannot be accepted, the pavement should be underlain

by structural fill extending to natural undisturbed soils.

Grass Pavement Section: We recommend the GRASSPAVE2 porous pavement system be

constructed on a minimum of 12 inches of base course material meeting the requirements for the
GRASSPAVE2 Technical Specifications (Standards).

Prior to placing the base course, the upper 2 feet of the subgrade should be removed and replaced
as structural fill meeting the material and placement recommendations presented in the “SITE
GRADING AND EARTHWORK?” section of this report. The prepared subgrade should also be
proof rolled to detect any soft spots, which should be removed and replaced with site grading fill
placed and compacted as recommended above. The ABC should be compacted to at least 95
percent of the modified Proctor (ASTM D1557) maximum density at a moisture content within 2
percentage points of optimum. The GRASSPAVE2 interlocking geogrid structure and grass
should also be installed to the GRASSPAVEZ2 Standards.

Drainage: The collection and diversion of surface drainage away from paved areas is extremely
important to the satisfactory performance of pavement. Drainage design should provide for the
removal of water from paved areas and prevent the wetting of the subgrade soils. Joints should
be routinely inspected, and joints and cracks that develop after construction should be sealed to

reduce the potential for water to migrate through the pavement.

Maintenance: Periodic maintenance of paved areas is critical to achieve the design pavement life.
Crack sealing should be performed annually as new cracks appear. Joint seals in concrete should
be replaced as they deteriorate. Chip seals, fog seals, or slurry seals applied at approximate
intervals of 3 to 5 years are usually necessary for asphalt. As conditions warrant, it may be

necessary to perform patching and structural overlays at approximate 10-year intervals.

Kumar & Associates, Inc.®
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DESIGN AND CONSTRUCTION SUPPORT SERVICES

K+A should be retained to review the project plans and specifications for conformance with the
recommendations provided in our report. We are also available to assist the design team in
preparing specifications for geotechnical aspects of the project, and performing additional studies,

if necessary, to accommodate possible changes in the proposed construction.

We recommend that K+A be retained to provide construction observation and testing services to
document that the intent of this report and the requirements of the plans and specifications are
being followed during construction. This will allow us to identify possible variations in subsurface
conditions from those encountered during this study and to allow us to re-evaluate our
recommendations, if needed. We will not be responsible for implementation of the
recommendations presented in this report by others, if we are not retained to provide construction

observation and testing services.

LIMITATIONS

The conclusions and recommendations submitted in this report are based upon data obtained
from the exploratory borings at the locations indicated on Fig. 1, and the proposed construction.
This report may not reflect subsurface variations that occur between exploratory borings, and the
nature and extent of variations across the site may not become evident until site grading and
excavations are performed. If during construction, fill, soil, bedrock, or groundwater conditions
appear to be different from those described herein, K+A should be advised at once so that a
re-evaluation of the recommendations presented in this report can be made. K+A is not

responsible for liability associated with interpretation of subsurface data by others.

Swelling soils occur on this site. Such soils are stable at their natural moisture content but will
undergo high volume changes with changes in moisture content. The extent and amount of
perched water beneath the structure as a result of area irrigation and inadequate surface drainage

is difficult, if not impossible, to foresee.

The recommendations presented in this report are based on current theories and the experience
of our engineers on the behavior of swelling soils in this area. Standards of practice in this area
evolve over time. The Owner should be aware there is a risk in constructing in an expansive soll

area. Following the recommendations given by a geotechnical engineer, careful construction

Kumar & Associates, Inc.®



22

practice and prudent maintenance by the Owner can, however, decrease the risk of foundation

movement due to expansive soils.

The scope of services for this project does not include any environmental assessment of the site,

or identification of contaminated or hazardous materials/conditions.

If you have any questions, or if we can be of further assistance, please contact us.

RAE/Is
REV: JLB
Enclosures
cc: File

Kumar & Associates, Inc.®






V:\Projects\ 2025\ 25—-1—-281 La Alma-Lincoln Park Improvements\Drafting\251281-02 to 03.dwg

September 30, 2025 - 09:57am

BORING 1 BORING 3 BORING 4 BORING 5 BORING 6 BORING 7 BORING 8
8/12 16/12 15/12 13/12 14/12
WC=13.4 WC=6.9 8/12 WC=6.4 WC=9.3 WC=3.1
DD=111.9 DD=115.2 WC=2.3 DD=107.3 DD=110.8 DD=110.5
o __,—200=46 +4=4 (2.75) __ ~200=21 ., +4=0 __ +4=3 NV 0
iLL=27 -200=33 ' IRES=2,860 1—200=40 1—200=32 NP
— IPI=13 LL=22 Y ILL=22 ILL=34 1WSS=0.00 —
L 'A-6 (2) PI=8 ];m:s ];m:m jiA—1—c (2) _
‘ A-2-4 (0 IA—4 (0 IA-2—-6 (0
— ! 18/12 L w A |
. | — WC/:18.3 A 7/12 I — < [12/12 :
DD=103.2 B py ]
L —200=73 a5 N4 =
| LL=56 pas i B
PI=36 L
- A-7-6 (26) £ & 7 -
L _ ] i —
1114/12 1120/12 213 /12 o A | 14/12
— 10 j j J wC=2.7 i /j WC=4.0 10—
L DD=114.4 b ] DD=117.8 _
+4=4 5 +4=10
— -200=7 -200=7 -
L L~ _
= =
o |
L 18/12 i 113/12 24/12 [
T s 1]18/ A 13/ / 5T
= =
o — o
Ll Lol
Qi 70
41 /12 21 /12
2 a7 i 21/ 20|
10/12 10/12
— WC=5.1 WC=8.0 —
Y DD=109.2 DD=122.9 o5 |
+4=10 +4=5
— -200=26 -200=21 —
L LL=22 LL=24 _
PI=7 PI=9
— WSS=0.00 A-2—4 (0) —
L A-2—4 (0) _
L— 30 30 —
. LA ALMA—-LINCOLN PARK IMPROVEMENTS, 1265 MARIPOSA STREET, .
25-1-281 Kumar & Associates DENVER, COLORADO LOGS OF EXPLORATORY BORINGS Fig. 2




LEGEND

(2.75)

(6.5)

8/12

[ B ) XX E T 22

TOPSOIL.

ASPHALT, THICKNESS IN INCHES SHOWN IN PARENTHESES TO LEFT OF THE LOG.

CONCRETE, THICKNESS IN INCHES SHOWN IN PARENTHESES TO LEFT OF THE LOG.

FILL 1: CLAYEY SAND (SC) WITH ZONES OF LEAN CLAY (CL) AND FAT CLAY WITH SAND
(CH), FINE-— TO COARSE—GRAINED, OCCASIONAL GRAVEL, MOIST, DARK BROWN TO BROWN.

LEAN CLAY (CL) WITH VARIABLE SAND AND SILT CONTENT, MEDIUM STIFF TO STIFF, MOIST,
GRAY TO LIGHT GRAY TO BROWN.

CLAYEY SAND (SC), FINE— TO MEDIUM—GRAINED, LOOSE TO MEDIUM DENSE, MOIST, BROWN
TO LIGHT BROWN TO TAN.

POORLY—GRADED SAND WITH CLAY (SP—SC) TO SILTY SAND (SM), FINE— TO COARSE—GRAINED,
GRAVEL THROUGHOUT, LOOSE TO DENSE, MOIST, DARK BROWN TO BROWN TO LIGHT BROWN.

] DRIVE SAMPLE, 2-INCH I.D. CALIFORNIA LINER SAMPLE.

DISTURBED BULK SAMPLE.

DRIVE SAMPLE BLOW COUNT. INDICATES THAT 8 BLOWS OF A 140—POUND HAMMER
FALLING 30 INCHES WERE REQUIRED TO DRIVE THE SAMPLER 12 INCHES.

NOTES

1.

THE EXPLORATORY BORINGS WERE DRILLED ON JULY 9, 2025 WITH A 4—INCH-DIAMETER
CONTINUOUS—FLIGHT POWER AUGER.

THE LOCATIONS OF THE EXPLORATORY BORINGS WERE LOCATED BY GPS COORDINATES
OBTAINED FROM GOOGLE EARTH™ AND LOCATED IN THE FIELD WITH A HANDHELD GPS UNIT.

THE ELEVATIONS OF THE EXPLORATORY BORINGS WERE NOT MEASURED AND THE LOGS OF
THE EXPLORATORY BORINGS ARE PLOTTED TO DEPTH.

THE EXPLORATORY BORING LOCATIONS SHOULD BE CONSIDERED ACCURATE ONLY TO THE
DEGREE IMPLIED BY THE METHOD USED.

THE LINES BETWEEN MATERIALS SHOWN ON THE EXPLORATORY BORING LOGS REPRESENT THE
APPROXIMATE BOUNDARIES BETWEEN MATERIAL TYPES AND THE TRANSITIONS MAY BE GRADUAL.

GROUNDWATER WAS NOT ENCOUNTERED IN THE BORINGS AT THE TIME OF DRILLING OR WHEN
CHECKED 6 DAYS LATER.

LABORATORY TEST RESULTS:

WC = WATER CONTENT (%) (ASTM D2216);

DD = DRY DENSITY (pcf) (ASTM D2216);

+4 = PERCENTAGE RETAINED ON NO. 4 SIEVE (ASTM D6913);
—200= PERCENTAGE PASSING NO. 200 SIEVE (ASTM D1140);
LL = LIQUID LIMIT (ASTM D4318);

Pl = PLASTICITY INDEX (ASTM D4318);

NV = NO LIQUID LIMIT VALUE (ASTM D4318);

NP = NON—PLASTIC (ASTM D4318);

WSS = WATER SOLUBLE SULFATES (%) (CP—L 2103);

RES = MINIMUM LABORATORY RESISTIVITY (ohm—cm.) (ASTM G 57);
CL = CHLORIDE CONTENT (ppm) (AASHTO T291):

pH = HYDROGEN ION CONCENTRATION (ASTM E 70);

A-2-6 (0) = AASHTO CLASSIFICATION (GROUP INDEX) (AASHTO M 145).
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CONSOLIDATION — SWELL

These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D—4546.

D—

SAMPLE OF: Clayey Sand (SC)
FROM: Boring 1 @ 4’

WC = 5.1 %, DD = 109.2 pcf
—-200 = 26 %, LL = 22, Pl = 7

ADDITIONAL COMPRESSION
UNDER CONSTANT PRESSURE
DUE TO WETTING

1.0

APPLIED PRESSURE — KSF 10

100
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SWELL—CONSOLIDATION TEST RESULTS

Fig. 4
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These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D—4546.

D—

SAMPLE OF: Fill: Fat Clay with Sand (CH)
FROM: Boring 3 @ 4’

WC = 18.3 %, DD 103.2 pcf

-200 = 73 %, LL

56, PI = 36

EXPANSION UNDER CONSTANT
PRESSURE UPON WETTING

1.0

APPLIED PRESSURE — KSF 10

100
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SWELL—CONSOLIDATION TEST RESULTS

Fig. 5
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These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D—4546.

D—

SAMPLE OF: Fill: Clayey Sand (SC)
FROM: Boring 6 @ 1’

WC = 6.4 %, DD = 107.3 pcf
—200 = 40 %, LL = 22, Pl = 8

ADDITIONAL COMPRESSION
UNDER CONSTANT PRESSURE
DUE TO WETTING

1.0

APPLIED PRESSURE — KSF 10

100

V:\Projects\ 2025\ 25-1-281 La Alma-Lincoln Park Improvements\Drafting\251281-04 to 07.dwg

September 30, 2025 - 09:57am

25-1-281

Kumar & Associates

SWELL—CONSOLIDATION TEST RESULTS

Fig. 6
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These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
ASTM 4548,

accordance with D-

SAMPLE OF: Fill: Silty, Clayey Sand (SC—SM)
FROM: Boring 9 @ 4’

WC = 14.4 %, DD = 95.0 pcf

—200 = 45 %, LL = 27, PI = 5

ADDITIONAL COMPRESSION
UNDER CONSTANT PRESSURE
DUE TO WETTING

A 1.0

APPLIED PRESSURE — KSF 10

100
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 _HRS . . . . A
100 |45 MIN 15 MIN_ 6OMIN 19MIN _ 4MIN _ 1MIN 200 #100  #50 #40 #30 #s/m?fg, 38"  3/4" 1.1/2 3" 576" 8%,
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DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 60 % SILT AND CLAY 40 %
LIQUID LIMIT 22 PLASTICITY INDEX 8
SAMPLE OF: Fill: Clayey Sand (SC) FROM: Boring 6 @ 1’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS . . . . o
100 |45 MIN 15 MIN_GOMIN 19MIN __ 4MIN _ 1MIN 200 #100  #50 #40 #30 416 #1048 #4_3/8"  3/4" 11/2" 3" 56" 87
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DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE

GRAVEL 4 % SAND 89 % SILT AND CLAY 7 %

LIQUID LIMIT - PLASTICITY INDEX -

, TheseI test hl;e:ulfs app:ly'ogly !rc;' the
. — . : samples which were tested. e

SAMPLE OF: Poorly—Graded Sand FROM: Boring 6 @ 9 fesﬂr’:g report shall not be reproduced,

with Clay (SP-SC)

except in full, without the written

approval of Kumar & Assocliates, Inc.
Sieve analysis testing is performed in
accordance with ASTM D6913, ASTM D7928,
ASTM C136 and/or ASTM D1140.
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS . . . . o
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DIAMETER OF PARTICLES IN MILLIMETERS
SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 10 % SAND 83 % SILT AND CLAY 7 %
LIQUID LIMIT PLASTICITY INDEX -

SAMPLE OF:

Poorly—Graded Sand with Clay (SP-SC)

FROM: Boring 8 @ 9’

These test results apply only to the
samples which were tested. The

testing report shall not be reproduced,
except in full, without the written

approval of Kumar & Assocliates, Inc.
Sieve analysis testing is performed in
accordance with ASTM D6913, ASTM D7928,
ASTM C136 and/or ASTM D1140.
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o Boring 5 @ 1’ Fill: Clayey Sand (SC) 2,760 6,320
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Project No.:
Project Name:
Date Sampled:
Date Received:

25-1-281

La Alma-Lincoln Park Improvements

7/9/2025

7/10/2025, 9/19/2025

Table |

Summary of Laboratory Test Results

Sample Location Natural | Natural Gradation Percent | _Atterberg Limits | yater | Minimum | Chloride AASHTO
Moisture Dry Passing | Liquid ... | Soluble | Electrical Content I .
Boring DFepth TDatted Content | Density Gr;vel Sim/nd No. 200 | Limit Plaso/tlmty Sulfates | Resistivity | in Soil pH g?jjlflf:;s:) Soil or Bedrock Type
(Feet) ested | (o) | (pcpy | () %) | sieve | (%) (%) %) | (ohm-cm) | (ppm) P
1 1 7/10/25 | 134 111.9 46 27 13 A6 (2) Fill: Clayey Sand (SC)
1 4 7/1025 | 5.1 109.2 10 64 26 22 7 0.00 A-2-4 (0) Fill: Clayey Sand (SC)
2 4 7/10/25 | 33.1 88.0 87 34 13 A-6 (11) Lean Clay (CL)
3 1 7/10/25 6.9 115.2 4 63 33 22 8 A-2-4 (0) Fill: Clayey Sand (SC)
3 4 7/10/25 18.3 103.2 73 56 36 A-7-6 (26) Fill: Fat Clay with Sand (CH)
4 1 7/10/25 8.8 121.3 4 75 21 0.00 Fill: Clayey Sand (SC)
5 1 9/19/25 2.3 21 2860 86 8.01 Fill: Clayey Sand (SC)
5 4 7/10/25 3.7 110.4 7 86 7 Poorly-Graded Sand with Clay (SP-SC)
6 1 7/10/25 6.4 107.3 0 60 40 22 8 A-4 (0) Fill: Clayey Sand (SC)
6 9 7/10/25 2.7 114.4 4 89 7 Poorly-Graded Sand with Clay (SP-SC)
7 1 7/10/25 9.3 110.8 3 65 32 34 14 A-2-6 (0) Fill: Clayey Sand (SC)
7 4 7/1025| 8.0 122.9 5 74 21 24 9 A-2-4 (0) Fill: Clayey Sand (SC)
8 1 7/10/25 | 3.4 110.5 NV NP 0.00 A-1-a (2) Fill: Silty Sand (SM)
8 9 7/10/25 4.0 117.8 10 83 7 Poorly-Graded Sand with Clay (SP-SC)
9 4 7/10/25 14.4 95.0 45 27 5 A-4 (0) Fill: Silty, Clayey Sand (SC-SM)




