














6. COMPACTING AREA TO BE FILLED

After the foundation for the fill has been cleared and scarified, it shall be disked or bladed
until it is free from large clods, brought to the proper moisture content (within 2 percent above or
below optimum) and compacted to not less than 100 percent of maximum density as determined in
accordance with ASTM D 698.

7. FILL MATERIALS

Fill soils shall be free from vegetable matter or other deleterious substances, and shall not
contain rocks or lumps having a diameter greater than six (6) inches. Fill materials shall be
obtained from cut areas shown on the plans or staked in the field by the Engineer.

On-site materials classifying as CL, CH, SC, SM, SW, SP, GP, GC and GM are acceptable.
Concrete, asphalt, organic matter and other deleterious materials or debris shall not be used as fill.

8. MOISTURE CONTENT

Fill materials shall be moisture treated to within 2 percent below to 2 percent above
optimum moisture content specified for soils classifying as CH. Non-expansive soils classifying as
CL, SC, SM, SP, GP, GC and GM shall be moisture treated to within 2 + percent of optimum
moisture content as determined from Proctor compaction tests. Sufficient laboratory compaction
tests shall be made to determine the optimum moisture content for thee various soils encountered
in borrow areas.

The Contractor may be required to add moisture to the excavation materials in the borrow
area if, in the opinion of the Soils Engineer, it is not possible to obtain uniform moisture content by
adding water on the fill surface. The Contractor may be required to rake or disk the fill soils to
provide uniform moisture content through the soils.

The application of water to embankment materials shall be made with any type of watering
equipment approved by the Soils Engineer, which will give the desired results. Water jets from the
spreader shall not be directed at the embankment with such force that fill materials are washed out.

Should too much water be added to any part of the fill, such that the material is too wet to
permit the desired compaction from being obtained, rolling and all work on that section of the fill
shall be delayed until the material has been allowed to dry to the required moisture content. The
Contractor will be permitted to rework wet material in an approved manner to hasten its drying.
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9. COMPACTION OF FILL AREAS

Selected fill material shall be placed and mixed in evenly spread layers. After each fill layer
has been placed, it shall be uniformly compacted to not less than the specified percentage of
maximum density. Expansive soils classifying as CL, CH, or SC shall be compacted to at least 95
percent of the maximum dry density as determined in accordance with ASTM D 698 (100 percent
for fill deeper than 15 feet below final grade). At the option of the Soils Engineer, soils classifying
as SW, SP, GP, GC or GM may be compacted to 90 percent of the maximum density as
determined in accordance with ASTM D 1557 (95 percent for fill deeper than 15 feet below final
grade). Fill materials shall be placed such that the thickness of loose material does not exceed 10
inches and the compacted lift thickness does not exceed 6 inches.

Compaction, as specified above, shall be obtained by the use of sheepsfoot rollers,
multiple-wheel pneumatic-tired rollers, or other equipment approved by the Engineer for soils
classifying as CL, CH, or SC. Granular fill shall be compacted using vibratory equipment or other
equipment approved by the Soils Engineer. Compaction shall be accomplished while the fill
material is at the specified moisture content. Compaction of each layer shall be continuous over
the entire area. Compaction equipment shall make sufficient trips to insure that the required
density is obtained.

10. COMPACTION OF SLOPES

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment.
Compaction operations shall be continued until slopes are stable, but not too dense for planting,
and there is no appreciable amount of loose soil on the slopes. Compaction of slopes may be
done progressively in increments of three to five feet (3' to §') in height or after the fill is brought to
its total height. Permanent fill slopes shall not exceed 3:1 (horizontal to vertical).

11.  DENSITY TESTS

Field density tests shall be made by the Soils Engineer at locations and depths of his
choosing. Where sheepsfoot rollers are used, the soil may be disturbed to a depth of several
inches. Density tests shall be taken in compacted material below the disturbed surface. When
density tests indicate that the density or moisture content of any layer of fill or portion thereof is
below that required, the particular layer or portion shall be reworked until the required density or
moisture content has been achieved.
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12. COMPLETED PRELIMINARY GRADES

All areas, both cut and fill, shall be finished to a level surface and shall meet the following
limits of construction:

A. Overlot cut or fill areas shall be within plus or minus 2/10 of one foot.

B. Street grading shall be within plus or minus 1/10 of one foot.

The civil engineer, or duly authorized representative, shall check all cut and fill areas to
observe that the work is in accordance with the above limits.

13. SUPERVISION AND CONSTRUCTION STAKING

Observation by the Soils Engineer shall be continuous during the placement of fill and
compaction operations so that he can declare that the fill was placed in general conformance with
specifications. All inspections necessary to test the placement of fill and observe compaction
operations will be at the expense of the Owner. All construction staking will be provided by the
Civil Engineer or his duly authorized representative. Initial and final grading staking shall be at the
expense of the owner. The replacement of grade stakes through construction shall be at the
expense of the contractor.

14, SEASONAL LIMITS

No fill material shall be placed, spread or rolled while it is frozen, thawing, or during
unfavorable weather conditions. When work is interrupted by heavy precipitation, fill operations
shall not be resumed until the Soils Engineer indicates that the moisture content and density of
previously placed materials are as specified.

15. NOTICE REGARDING START OF GRADING

The contractor shall submit notification to the Soils Engineer and Owner advising them of
the start of grading operations at least three (3) days in advance of the starting date. Notification
shall also be submitted at least 3 days in advance of any resumption dates when grading
operations have been stopped for any reason other than adverse weather conditions.

16. REPORTING OF FIELD DENSITY TESTS

Density tests made by the Soils Engineer, as specified under “Density Tests” above, shall
be submitted progressively to the Owner. Dry density, moisture content, of each test taken and
percentage compaction shall be reported for each test taken.
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17. _DECLARATION REGARDING COMPLETED FILL

The Soils Engineer shall provide a written declaration stating that the site was filled with
acceptable materials, or was placed in general accordance with the specifications.

18. DECLARATION REGARDING COMPLETED GRADE ELEVATIONS

A registered Civil Engineer or licensed Land Surveyor shall provide a declaration stating
that the site grading has been completed and resulting elevations are in general conformance with
the accepted detailed development plan.
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APPENDIX B
PAVEMENT DESIGN CALCULATIONS



WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: BRoad, LLC
Contractor:
Project Description:  Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 2.58 Soil Resilient Modulus 2,903.10 psi
Design ESALs 36,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 6.46 2.58

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.58
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WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: BRoad, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 2.58 Soil Resilient Modulus 2,903.10 psi
Design ESALs 36,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 3.00 1.20

Crushed Stone Base 0.12 1.00 11.63 1.38

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.58
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WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 2.58 Soll Resilient Modulus 2,903.10 psi
Design ESALs 36,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 3.00 1.20

Crushed Stone Base 0.12 1.00 5.00 0.60

Granular Subbase 0.09 1.00 8.71 0.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.58
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WinPAS

Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Rigid Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Rigid Pavement Design/Evaluation

Modulus of Elasticity 3,375,000 psi

PCC Thickness 4.00 inches Load Transfer, J 3.20
Design ESALs 36,000.00 Mod. Subgrade Reaction, k 150 psifin
Reliability 80.00 percent Drainage Coefficient, Cd 1.00
Overall Deviation 0.45 Initial Serviceability 4.50
Modulus of Rupture 500 psi Terminal Serviceability 2.00

Modulus of Subgrade Reaction (k-value) Determination

Resilient Modulus of the Subgrade 2,903.00 psi
Resilient Modulus of the Subbase 0.00 psi
Subbase Thickness 0.00 inches
Depth to Rigid Foundation 0.00 feet
Loss of Support Value (0,1,2,3) 0.00
Modulus of Subgrade Reaction 149.60 psifin
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WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company. B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 2.68 Soil Resilient Modulus 2,903.10 psi
Design ESALs 46,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 6.70 2.68

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.68

Job No. 2,609 Pavement Design Calculations Fig. B-5



WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 2.68 Soll Resilient Modulus 2,903.10 psi
Design ESALs 46,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 3.00 1.20

Crushed Stone Base 0.12 1.00 12.34 1.48

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.68
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WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 2.68 Soil Resilient Modulus 2,903.10 psi
Design ESALs 46,000.00 Initial Serviceability 4,50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 3.00 1.20

Crushed Stone Base 0.12 1.00 5.00 0.60

Granular Subbase 0.09 1.00 9.78 0.88

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.68
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WIinPAS

Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Rigid Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Rigid Pavement Design/Evaluation

PCC Thickness 417 inches Load Transfer, J 3.20

Design ESALs 46,000.00 Mod. Subgrade Reaction, k 150 psi/in
Reliability 80.00 percent Drainage Coefficient, Cd 1.00

Overall Deviation 0.45 Initial Serviceability 4.50
Modulus of Rupture 500 psi Terminal Serviceability 2.00
Modulus of Elasticity 3,375,000 psi

Modulus of Subgrade Reaction (k-value) Determination

Resilient Modulus of the Subgrade 2,903.00 psi
Resilient Modulus of the Subbase 0.00 psi
Subbase Thickness 0.00 inches
Depth to Rigid Foundation 0.00 feet
Loss of Support Value (0,1,2,3) 0.00
Modulus of Subgrade Reaction 149.60 psilin
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WinPAS

Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 275 Soil Resilient Modulus 2,903.10 psi
Design ESALs 55,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 6.88 2.75

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

ZSN 2.75

Job No. 2,609 Pavement Design Calculations Fig. B-9



WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 2.75 Soil Resilient Modulus 2,903.10 psi
Design ESALs 55,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceability 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 3.00 1.20

Crushed Stone Base 0.12 1.00 12.94 1.55

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.75

Job No. 2,609 Pavement Design Calculations Fig. B-10



WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Flexible Pavement Design/Evaluation

Structural Number 275 Soll Resilient Modulus 2,903.10 psi
Design ESALs 55,000.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceabllity 2.00
Overall Deviation 0.45

Layer Pavement Design/Evaluation

Layer Layer Drainage Layer Layer
Material Coefficient | Coefficient | Thickness SN

Asphalt Cement Concrete 0.40 1.00 3.00 1.20

Crushed Stone Base 0.12 1.00 5.00 0.60

Granular Subbase 0.09 1.00 10.59 0.95

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Z SN 2.75

Job No. 2,609 Pavement Design Calculations Fig. B-11



WinPAS

Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Rigid Design Inputs

Agency:
Company. B Road, LLC
Contractor:
Project Description: Osprey Subdivision
Location: 30 and B Road

Rigid Pavement Design/Evaluation

PCC Thickness 4,33 inches Load Transfer, J 3.20

Design ESALs 55,000.00 Mod. Subgrade Reaction, k 150 psi/in
Reliability 80.00 percent Drainage Coefficient, Cd 1.00
Overall Deviation 0.45 Initial Serviceability 4.50
Modulus of Rupture 500 psi Terminal Serviceability 2.00
Modulus of Elasticity 3,375,000 psi

Modulus of Subgrade Reaction (k-value) Determination

Resilient Modulus of the Subgrade 2,903.00 psi
Resilient Modulus of the Subbase 0.00 psi
Subbase Thickness 0.00 Inches
Depth to Rigid Foundation 0.00 feet
Loss of Support Value (0,1,2,3) 0.00
Modulus of Subgrade Reaction 149.60 psilin
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APPENDIX C
CONSTRUCTION RECOMMENDATIONS
FOR FLEXIBLE AND RIGID PAVEMENT



FLEXIBLE PAVEMENT CONSTRUCTION RECOMMENDATIONS

Experience has shown that construction methods can have a significant effect on
the life and serviceability of a pavement system. We recommend the proposed pavement
be constructed in the following manner:

1.

The subgrade should be stripped of organic matter and deleterious
materials, scarified, moisture treated, and compacted. Soils should be
moisture treated to within 2 percent of optimum moisture content and
compacted to at least 95 percent of maximum standard Proctor dry density
(ASTM D 698).

After final subgrade elevation has been reached and the subgrade
compacted, the area should be proof-rolled with a heavy pneumatic-tired
vehicle (i.e., a loaded 10-wheel dump truck). Subgrade that is pumping or
deforming excessively should be stabilized.

If areas of soft or wet subgrade soils are encountered, the material should
be subexcavated and replaced with properly compacted structural backfill.
Where extensively soft, yielding subgrade is encountered, we recommend
the excavation be inspected by a representative of our office.

Aggregate base course should be laid in thin, loose lifts, moisture treated to
within 2 percent of optimum moisture content, and compacted to at least 95
percent of maximum modified Proctor dry density (ASTM D 1557, AASHTO
T 180).

Asphaltic concrete should be hot plant-mixed material compacted to at least
95 percent of maximum Marshall density. The temperature at laydown time
should be at least 235 degrees F. The maximum compacted lift should be
3.0 inches and joints should be staggered.

The subgrade preparation and the placement and compaction of all
pavement material should be observed and tested. Compaction criteria
should be met prior to the placement of the next paving lift. The additional
requirements of the Colorado Department of Transportation City of grand
Junction and/or Mesa County Specifications should apply.
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RIGID PAVEMENT CONSTRUCTION RECOMMENDATIONS

Rigid pavement sections are not as sensitive to subgrade support characteristics as
flexible pavement. Due to the strength of the concrete, wheel loads from traffic are distributed
over a large area and the resulting subgrade stresses are relatively low. The critical factors
affecting the performance of a rigid pavement are the strength and quality of the concrete, and the
uniformity of the subgrade. We recommend subgrade preparation and construction of the rigid
pavement section be completed in accordance with the following recommendations:

1. Subgrade areas should be stripped of organics and deleterious materials. The
pavement subgrade shall be compacted within 2% of optimum moisture content to
at least 95% of maximum standard Proctor dry density (ASTM D 698). Moisture
treatment and compaction recommendations also apply where additional fill is
necessary.

2. The resulting subgrade shall be checked for uniformity and all soft or yielding
materials should be replaced prior to paving. Concrete should not be placed on
soft, spongy, frozen, or otherwise unsuitable subgrade.

3. The subgrade shall be kept moist prior to paving.
3. Concrete should not be placed in cold weather or on frozen subgrade

5. Curing procedures should protect the concrete against moisture loss, rapid
temperature change, freezing, and mechanical injury for at least 3 days after
placement. Traffic should not be allowed on the pavement for at least one week.

6. A white, liquid membrane-curing compound, applied at the rate of 1 gallon per 150
square feet, should be used.

7. Construction joints, including longitudinal joints and transverse joints, should be
formed during construction or should be sawed shortly after the concrete has
begun to set, but prior to uncontrolled cracking. All joints should be sealed.

8. Construction control and inspection shall be carried out during the subgrade
preparation and paving procedures. Concrete shall be carefully monitored for
quality control. The additional requirements of the City of Grand Junction and/or
Mesa County and Colorado Department of Transportation Specifications should
apply.

9. Deicing salts should not be used for the first year after placement.
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