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GREEN RIVER VERY FINE SANDY LOAM, DEEP OVER GRAVEL, O to 2 percent
slopes, Class IIs Land (Gm)

This soil occurs along the Gunnison and Colorado Rivers, but for the
most part at higher levels than the other Green River soils. Its
better position makes it less susceptible to flooding or occasional
high water tables. It can be cropped successfully, espec:.a.lly after
it has been d:.tched to provide adequate underdrainage.

The surface soil, a pale-Brown 'or; light brownish-gray very fine sandy
loam, contains numerous small fragments of mica. Below depths of

10 to 12 inches, the very fine sandy loam has a brighter pale-brown

or irery pale-brown color, and at depths of 24 to 30 inches it grades
into similarly textured soil material that shows light-gray and reddish-
brown specks or very small spots. Below depths of 3 or 4 feet tex-~
tural variations are common, but fine sandy loam is dominant.

When moist, ﬁiis soil is friable. Well-disseminated lime is present
from the surface downward, but the organic-matter content is low.
‘Workability and tilth are exceptionally favorable for irrigation and

cultivation, but some places need ditbhes that m.ll lower the water
table.

Soil limitations are classified as severe for local roads and st;'eets
(seasonal high water tables, poor traffic-supporting capacity, sub-f
ject to frost heave), shallow excavations (seasonal high water table),
dwellings without basements (seasonal high water table), sanitary land

£ill (seasonal high water table), septic tank absorption fields
(seasonal high water table), and sewage lagoons (rapid permeablhty
below about 1 foot, seasonal high water tables. )




¢ ¢

GREEN RIVER SILTY CLAY LOAM, DEEP OVER GRAVEL, O to 2 percent slopes,
Group 20 II S1 (G1)

Normally this soil occurs on slightly lower levels than Green River
fine sandy loam, deep over gravel, O to-2 percent slopes.

The surface soil, a pale-~brown to light brownish-gray 8ilty clay ’

loam, extends to a depth of about 10 or 12 inches and grades into a
very pale-brown or light brownish-gray silty clay loam. At depths

of 18 to 26 inches small gray specks or faint mottlings are noticeable.
Below 2l inches the soil consists of successive alluvial layers that
vary in texture, depth and thickness. The entire profile is friable
when moist.

" Surface runoffvand internal drainage are not adequate. Some areas
that are exceptionally low and closetn'tﬁe river are affected by

a high water table and by overflow in some years. §eepy places are
prevalent in some areas. Most of the soil needs ditching or tiling
td.provide underdrainage, but so far the expense of obtaining proper
drainage has been prohibitive; The soil contains considerable quan-
tities of salts. Uncultivated areas, which account for approximately
90 percent of the acreage, are either moderately or: severely saline.
Soil tests iﬁdicate that lime is present in the surface soil and the
subsoil.

Soil limitations are élaésified as severe for local roads and
streets (moderately high water tables, poor traffic-supporting
capacity, subject to frost heave), shallow excavations, dwellings
with basements (high water tables, periodic flooding), dwellings
without basements (high water tables, periodic flooding), sanitary
land £ill (occasional flooding, poorly drained), septic tank
absorption fields (seasonal high water table), and sewage lagoons
(rapid permeability below about 1 foot, moderately high water
tables).
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ENGINEER'S DRAINAGE REPORT
SIX AND FIFTY WEST SUBDIVISION

FILING NO. THREE

SITE DESCRIPTION

The project is located in the Northeast 1/4 of Section 15,
Township 1 South, Range 1 West of the Ute Meridian, City of Grand

Junctioﬁ, County of Mesa, State of Colorado, containing 18.14 acres.

The site is currently.l/Z épen range land with approximately the
West 1/2 as irrigated farm land. The land historically drains to the
Northwest at an approximate slope of 1% to an earthen drainage channel
located approximately at the projected intersection of 25-1/2 Road and
Highway 6 & 50.

The site is bordered on the South by "Six and Fifty Subdivision
Filing No. Two", North and West by undeveloped land and the East by
Highway 6 and 50.




HISTORICAL DRAINAGE

The historic drainage basin draining onto the site contains 45.6
acres. The projected runoff from this basin, based on the factors from ‘
the drainage calculations from "Six and Fifty Subdivision Filing No. Two",

is as follows:

= 45.6 Acres ’ g

= 0.75
L = 2,600 Ft. s = 1.0%
Ah = 26 Ft.
t = 32 Min.
(o4
.Qlo = 47.9 cfs
Q100 94.1 cfs

The 10 year runoff is intercepted by a 90 foot drainage swale along
the Southerly border of the project with a capacity of 66.5 cfs and does
not affect the site.

The historic drainage for the project by itself is as follows:

= 18.14 Acres

C = 0.35

L = 1,450 Ft. S = 0.4%
Ah = 6 Ft. '

t = 70 Min.

Cc
Q10 = 6.5 cfs
Q100 = 9.0 cfs -

The historic drainage, as previously stated, flows Northwest into

an existing earthen drainage swale.




The site is not affected by the 100 Year Flood Plain as shown on
Plate 22 of the "Flood Hazard Information" Grand Junction, Colorado,

as prepared by the Corps of Engineers, November, 1976.

The subsurface soil investigation was prepared by Lincoln-DeVore,
Job No. J-228,




DRAINAGE CRITERIA

The criteria used to evaluate this development is that outlined
in "Design Guidelines for Storm Water Management" in Mesa County,
Colorado and "Urban Storm Drainage Criteria Manual" published by Denver

Regional Council of Government (D.R.C.O.G.)ﬂ

The rational method was used to calculate the peak developed
flows for the design storm (10 year) and the major flood storm (100 year).

The rational formula Q = (C Cc) I A was used where:

Q = Storm Flow (cfs)

1 = Rainfall Intensity (inches per hour)
A = Drainage Basin (acres)

c = Runoff Coefficient

CF = Storm Frequency Factor

The following runoff coefficients "C" were used to calculate the

runoff:
Historic Unimproved 0.30
Irrigated 0.40
Developed Industrial 0.75

The time of concentration was developed using Overland Flow Charts
and the formula tc = 1.8 (1.1 -¢C) yD

s

The intensity is taken from the Intensity Duration Curves of

Mesa County.




PROPOSED DEVELOPMENT AND DRAINAGE

The project is a proposed Industrial Park to be laid out as shown
on the attached Grading and Drainage Plan. The grading will be as shown
on the aforementioned plan creating 11 sub-basins as shown. The runoff
calculations and discharge points for each basin are stated in the

Appendix of this report,

A drainage easement containing a concrete swale with a carrying
capacity of 18.2 cfs will intercept and convey the runoff through the

project.

The total offsite and generated runoff from the 10 year storm will
be carried via a concrete swale in the Easterly Right-of-Way of 25-1/2

Road and dedicated eadements to the historical discharge location.

All finished floors of proposed structures should have a minimum of

1.5 foot free-board above the closest drainage structure.
The 100 year runoff will be transferred via the proposed Right-of-

Ways and drainage structures and will not create.any projected adverse

conditions downstream.

I hereby certify that this Report was prepared under my

direct supervision for the Owner thereof.

=D O

Robert P. Gerlofs \
Registered Professional Engineer
Colorado Registeration No. 9402
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Re: SUBSURFACE SOILS INVESTIGATION
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Gentlémen-

Transmitted herew1th is the report giving the results of a
subsurface soils 1nvest1gatlon for the proposed Six, and Fifty
West Industrial Subd1v151on in Grand Junction, Colorado.

Respectfully submitted.
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B o
Robert L. Bass

Civil E neer
Rev?%( D. Morris, P. E.
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© ABSTRACT @ | @

The contents of this report are a

- gubsurface soils investigation and founaationﬂrecommendationé
foc the proposed Six and Fifty West Industrial Subdivision Filing
3, to be located in the western portion of Grand‘Junction, Colo-
radc. The Laboratory has notat this time seen.a set of construc-
tion drawingéfor any of the structures to be constructed in thisrv
subdivision.

[ In instances where foundation loads

| are relatively iight and material of sqitablé bearing capacity
is available at relatively shallow depth, shallow foundation
systems will probably be most suitable. Shalloﬁ foundations
typically would consist of continuous foundationsbeneath bearing
walls and isolated spread footings beneath columns and other |
points of concentrated load. The shallow foundation bearing
capacity will be dependent upon the nature cf the materials and
will be variable from point to point. As an example, the denser
materials located below the upper fine grained silt in Test Bor-
ings 1, 2, and 4 should'beCﬁpable of developing bearing capacities
of at least 3000 psf with no minimum pressure required. The
bottoms cf shallow foundations should be located at a minimum of

2 feet below finished grade or greater if dictated by local

- building codes, for frcct protection. '

In situations where the foundation

loads are relatively heavy and where low density materials exist
in the upper portion of the soil profile, a deep foundation sys-
tem consisting of either driven piles or drilled piers will probably
be most suitable. If either drilled piers or driven pilesiare

used, they should be made to penetrate any overlying low density

materials and rest in the underlying dense gravel and cobble deposits.




Some difficult.ay be encountered in the a;allation of

drilled pier deep foundation systems, due to soft caving soils

and ground water problems, and therefore, ‘casing and dewatering

techniques may be necessary.

More complete recommendations can

- be found within the body of this report. All recommendations

are subject to the limitations set forth herein.




GENERAL ‘ | % .

The purpose of this investigation
was to determine the generalssuitabiliéy of this site as an
industrial subdivision. The Laboratory has not ;t the present
time seen a set of construction drawings for any of the_struétures
to éonétructed in this development. It is assumed that there
is to be a variety of industrial type structures,using various
construction techniQues:and foundation loads, generally,_will be

moderate to high in magnitude. Characteristics of the individual

\

- 80ils encountered in the test borings were examined for use in

designing foundations for these structures.

The construction site is located

-in the western portion of the city of Grand Junction, Colorado,

between Highway 6 and 50, and the Colorado River. The Colorado.
River is locaﬁed less than 1/2 mile to the.southwest 6f the site.
The site ig-in the northeast quarter of Section 15, Township 1
South, Range ‘1 West of the Ute Principal Meridian. This location
is shown on the enclosed site location map. A

. The topography of this site is rela-
tively flat, being locatéd on an alluvial plain of the Colorado
River. The area in the vicinity of the site has a slight gradient
to the southwest towards the river.: The exact direction df sur-
face runoff will be controlled to an extent by streets and build-
ings to be constructed in this development and therefore, will be
variabie. In general, however, sufface runoff will travel to the
southwest quickly entering the Colorado River. Surface and sub-
surface drainége are poor. o .

The soils on this site are alluvial

in nature, having been deposited on this site by the action of

the Colorado River in the past. The soil profile can broadly be
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described as a der of fine grain,silt material overlying an

~alluvial gravel and cobble depdsit. The upper silt materials

were generally in a low density, moist condition. The under-

lying gravelly materials were in a high moisture condition but

were of variable density. In certain instances the upper portion

‘of these gravelly materials was noted to be very loose. These

materials increased in density, however, with depth and relatively :
dense material was encountered in all tést borings within 15 feet
of the ground surface.

These upper alluvial materials are

believed to have been deposited on dense formational shale of

. the Mancos Formation. The Mancos Formation will serve as bedrock

beneath this site. The Mancos Formation can broadly be described

- as fhin—bedded, drab, light to dark grey marine shale, with thinly-

interbedded fine grain sandstone and limestone layers. Some
portions o§ the Mancos Shale are bentonitic and therefore, are

highly expansive. The majority of the shale, however, has only

- a moderate expansion potential. The Mancos Shale was not encount-

ered in any of the test borings placed on this site. Shale is

-believed to exist at sufficient depth that it will not effect

construction or performance of the proposed foundation systems,

44____________;_______________;___________.............-----i-------;-l“li-'”'
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~ some variation was r_ioted from point to point sufficient infor-

,ssary. All test borings were advénced with a power-driven con-:

L

BORINGS, LABO@RY TESTS AND RESULTS e B

Six test borings were placed on this

gite at locatiomsindicated on the enclosed Test Boring Location
Diagram. These test borings were located in such a manner as to

obtain a reasonably good profile of the subsurface soils. While.
mation was obtained that no further test borings were deemed nece-

tinuous auger drill. Samples were taken wigh\the standard split-
spoon sampler with thin-walled Shelby tubes a;d by bulk methods;
The soil profile encountered on this
site can broadly be deséribed as a two layer sysﬁem. The upper
layer of this system consiSted of a low density, moist, fine grain
silt material. This siit material is alluvial in nature, having
been deposited in the pést by overbank wash of the Colorado River.
It was enc?unﬁered in all test borings placed on this site, and
varied in thickness from 2 to 5 feet. The second layer of the-
soil profile,which was encountered immediately below the previously
described fine silt material, was a deposit of gravel and cobbles
which are alluvial in nature, having been deposited by the action
of the Colorado River in the past. These materials ranged in
density from low to very high. Generally, the dengity of these

materials was noted to increase with depth.

The samples obtained during our

field exploration prdgram have been grouped into three soil

types. Soil Type No. 1 is representative of the fine grain silts
of the upper layer of the sdil profile. Soil Type No. 2 is re--

pregentati#e of the alluvial gravel materials of the second layer
of the so0il profile. Soil Type No. 3 was a coarse grained, sandy
silt material which was encountered in a low density condition in

the lower portion of Test Bdring No. 5. More precise engineering

-5 - |




characteristic.f these three soil types a _given on the
enclosed Summary Sheets. The following discussion wili be
general in nature. .

| Soil Type No. 1 classified as silt
(ML) of generally fine grain size. This material is non-plastic,'
kof‘low pérmeability, and was encountered in a low density con-
dition. It will have virtually no tendency to expand updn the
addition of moisture. It will, however, have a distinct tendenéy
to long-term consolidation under load. It will also have a very
low bearing capaéity and will exhibit éignificaﬁt amounts of
settlemént upon application of foundation stresses.-‘Thereforé,
it is récommended that foundations not rest in this material, but
rathgr penetrate to the underlying coarser grained alluvium. Soil
Type.No. 1 contains sulfates in detrimental quantities.

| Soil Type No. 2 classified as poorly

graded graggl (GP) of coarse grain size. This materiQI contaiﬂed
numerous cobble-sized particles which obviously cannot be accurately
représented on the enclosed grain size curve. This mgterial is -
non-plastic, permeable, and was encéuntgred in a low to high den=
sity condition. It will have no tendency to expandvor consolidate.
- It will, however, have a tendency to seﬁﬁle upon application of
foundation stresses or vibration. In the higher denaity statée,
it is not felt that settlement of this material will create any
problems. Settlement could, however, be severe where shallow
foundations are placed in low density iones of this material.
Where this material was encountered at shallow foundation depth
in higher density states, such as in Test Boring i, 2, and 4, it
- should have a bearing capacity §f at least 3000 psf. The bearing

capacity may be considerably higher at certain locations. Since

this material is nonexpansive no minimum pressure is required.




Soil Type No. "as found to be relativelyagc_a of sulfates.
Soil Type No. 3 classified as silt

(ML) with a very large percentage of sand-sized particles, with
<nnyaslight'change in grain—éize characteristics, This material

" would have classified as silty sand. Generally, this material

is nonplastic, of low to moderate permeability, and was encountered

in a low density, high moisture conditioh. It will havevno
tendency;to expand upon the addition of moisture, ndt any tendency
to true long-term consolidation under load. It will, however,
exhibit considerable settlement upon application of foundation
- stresses and will be very low in bearing capacity. This material
was encountered in a very limited portion of the soil profile,

* in Test Boring No. 5 between 5 and 10 feet. Were this material
is encountered beneath structures, it is reéommended that some’
~type of deep foundation system be used, whiéh penetrates the low
;density ha&erials of Soil Type No. 3 and rests in the underlying
-gravel and cobbles. Soil Type No. 3 contains sulfates in detri-.
mental quantities.

The moisture conditions observed in
our test borings and the proximityof the Colorado River would in-
dicate a strong potential for ground water and subsurface seepage
beneath this site, particularly during wetter seasons. Ground
water will probably be encountered in installation of drilled
pier deep foundation systems, necessitating the use of casing and
dewatering techniques during construction. Additionally, ground

water may be encountered in deeper excavations for foundations

for utilities.




design conditions should be reported to the Laboratory so that

CUNCLUS LUND Al.uf)ru'muunil.uuu o l

Since the magnitude and nature of
the proposed founda;ion loads Are not precisely known Lo the
Laboratory at this time the fecommendations dontained herein

must be quite general in nature. Any special loads or unusual

changes in recommendations may be made if neceésary. However,
based upon our analysis of the soil conditions and project
charac%eristics previously outlined, the following recommendations
are made. |

It is recommended that foundatidn’

systems constructed in thisdevelopment penetrate any low dénsity

surficial materials and rest in the dense granular materials en- A
countered in the second layer of the soil profile. In .many ih—
stances shallow foundation systems wouid be suitable for the pro-
posed stru?tures. Shallow foundétionstypically would consist»of
continuous footings beneath bearing walls and isolated spread

footings beneath columns and other points of concentrated load.

- The maximum allowable bearing capacity for the higher density .

- coarse grained materials beneath this site will be variable de-

pending upon soil conditicns at any particular location. Areas

' where shallow foundation systems will be suitable are demonstrated

by Test Borings 1, 2, and 4. By inspection of the enclosed

Test Boring Location Diagram, it can be. seen that these bbrings

are primarily in the north and west portions of the subdivision.
The:bearing capacity of the denser alluvial maﬁeriala encéuntered
in these tést borings should be at least 3000 psf and may bg con-
siderably greater in some locations. No minimum deadload pieasure
is required for these materials. The bottoms of foundations shéuld

ke located a minimum of 2 feet below finished grade or greater if

-8-




dictated by loc@Abuilding codes, for frost‘gtection.

It is recommended that shallow found-
ation systems be well balanced. Foundation systems should be
deéigned in such a manner thaﬁ contact stresses aﬁé approximately
the same at all points. This can be accomplished by placing
larger footings beneath heavier loads and smaller footinés be-
‘neath lighter loads. The balancing w;ll depend somewhat upon
the nature of the structure. Single-story slab on'gfade‘structdres
sﬁould be balanced on the basis of deadload only. Multi;story
structuresAshould be balanced on the basis Qf deadload plus.
gapproximately-one-third-the’liveload; Using whichéver'criteria
~ is applicable. ‘the contact stresses beneath exterior foundation
walls should be balanced to within + 500 psf at all points.
Isolated interior footings should be desigped for unit loads ?f
about 200 ésf‘less than thé average of those selected for thé
" exterior walls. | |

All stemwalls for continuous shallow
foundation systems should be designed as grade beams capable of
 spanning atileasf 12 feet. Horizontal reinforcing should be
.piaced continuously around the structure with no gaps or breaks
inlthe reinforcing steel, ‘unless specially designed. Foundation
walls should be reinforced at both top and bottom with the maj-
‘ority of the reinforcement being located at the bottom of the wall.
Where foundation walls will retain soil in excess of 4 feet in
height, vertical reinforcing may be necessary and should be de-
signed. To design such vertical reinforcing the equivalent £fluid
pressure of the soil may be taken as about 40 pcf in the active
state.

In some instances the upper portion

of the coarser grain materials, as well as the overlying fine
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uation is evidencegnv Test Borings.3, 5, and ’&fere competent bear-
ing strata‘was not encquntered uptil,depths of lQ to 15 feet were ac-
hieved.»‘As can be seen from inspection of the enclosed Teat Boring |
Location Diagram, these borings were primarily on the east and southern
' pbrﬁion of the site. 1In these instances, a deep foundation system
consisting of driveﬁ pPiles or drilled piers wili probably be most sait;
aﬁle. Thera are several advantages and disadvantages associated with
each type of deep foundation system with respact to this site. Drilled
pier and driven pile deep foundation systems will be diséussedrin,turn.
| | If drilled piers are used on this site
they should extend through any low density overlying'mateaials and at
leasgia minimum of 5 feet into thé denser portion of thavunderIYing
alluvium. With this amount of penetration, the maximum and bearing
capacity for ;iers may be taken as about 8000 psf. An allowable side
friction of 1000 psf may be taken for the denser alluvial materials.
Due to the low density condition of overlying materials, no additional’
contribution due to;side friction for these materials should'be con-
éiderad in the design. There will be no minimum end bearing oreaidei
friction'requiremenfs for the alluvial gravels. It should be’noted:that
difficulty may be encountered ia ﬁﬁe installation of drilled piers, due
tovthe wet, soft nature of the oveflying silts and the low density
condition of the upper portion of the coarser grained materials in »
many locations. Also graund wafer will probably be encountered in .
drilled pier installation. Problems associatad with loose caving soils
and‘ground water problems will probably require the use of casing and

.. dewatering techniques during construction.

~10~




The bottoms of drilled piers should

thoroughly cleaned prior to placement of concreéé. Piers should
' be reinforced continuously throughout their entire length. The;vk
- amount of reinforcing required in each piér will dépend upon the
magnitude and nature of loads involved. As a rule of thumb, a
minimum of one #5 rebar for every 16 inches pier circumference
should be used with én absolute minimum requirément of two #5
rebars per pier. l
To insure that all voids in the

side walls are filled, concrete with a $lump of 5 to 6 inches
should be used., Piers havihg'an extremely small diametern on
the order of 12:inches,or less, may use concrete with a slump
in excess of 6 inches.. Piérs must betto;oughly dewatered prior
to tﬁe placement of concrete. If dewatering is not possible
concrete should be tremmied below standing water. A freefall
of concret? in\ex¢ess’of S_feet should bg%prohibited unless the
pier‘diaﬁeter is large enough to insure that concrete will not
contact the side walls during thg fall. Any casing used during
drilling should be pulled as concrete is being placed to allow:
for the complete filling of all voids in the side walls with
concrete. '

| The use of driven piles would
eliminate the néed for concern with respect to casing, caving
soils and grodnd water problems. However, the capaéity of a
pile is much more difficult to establish during the design phase |
of a project than that of a drilled pier. Additionally, pile
driving equipment may be less readily available in this area
than the equipment used to install drilled piers. Therefére,
the decision as to which type of deep foundation system is most

suitable is purely economic and should be investigated by the

=11~




owner or nis reﬁsencatlve. ) B
Should it be decided to use driven !
- piles a number of different pile types would be available for
use. Piles typically consisé'of either timber, steel, or pre-
cast’concrete. Each.type of pile is associated with a number
of édvantageg and disadvaﬁtages. Timber piles are typically
’suitable for design ioadsvon the order of 10 t6 50 tons which would‘
be acceptable for many of the structu;és on this project.  How- '
ever, timber piles are often difficult ko splice during driving
and may be vulnerable to decay, shouldVgrouhd water level be |
subject to frequent fluctuation. Timber piles are comparatiiely
. low in cost and'the problem with decomposition may largely be over-
come by treatmént of the pile.
‘ ’ Steel piles are very easy to splice
making them suitable to sites where the beéring surface may
fluctuate widely in depth. They are somewhat vulnerable'to .
_corrosion, howevef, particluarly in areas where the ground water
may berichinsulfates. The finer grain portions of the soils on
this site can be expected to contain a signficant amount of sul~- - | ‘
fatés. Steei piies are typicaily suitable for design loads on
the order of 40 ﬁo 120 tons whiéh would be more,th;n sufficient
for most of the structures in this subdivision.
Precast concrete piles are suitable
for a very wide range of design loads. Théy can also be made
to achieve a high corrosion resistance by the use of sulfate.
resistant cement in the concrete. However, they are typicaliy
associated with a fairly high initial cost and are often quite
difficult to splice. )
| Specific recommendations pertaining

to pile type and pile capacity cannot be easily made in a re--

port of this nature, as a such a choice depends upon the expected

-12- . L




loads, the drix.g ‘equipment to be used, a.o.ther factors. - !
Therefore, analysis of pile type and pile capacity will be left
to the structural engineer. By way of‘example, however, a
12 inéh diameter pile section which is driven to a resistance
of 10 blows per inch, using a driving hammer in good repair
- with a ratedenergy of 15,000 foot pounds should be capable of
developing a capacity somewhere between 25 and 40 tons. These
~ estimated pile capacities are based on static considerations
of bearing capacity and friction and may not precisely represent
. the true capacity of the pile obtained in the fiela. Therefore,
.~ whenpile driving operationséommence,‘pile capacities should bé
verified either by means of load tests or by useofa pile driving
equation. Typical.piie driving eqﬁatidns which are commonly
used, would include the Modified Engineering News Record Equﬁtion
and the Wave Equation.
3 piles should be ﬁsed in groups to

provide for eccentricities in loading. The group capacity wiil
be less than the summation1of the individual pile capacities
deﬁending upon the relétive spacing of piles. A conservative
estimate of the group capacity, however, would be on the ordef
of two-thirds of the summation of the individual pile capacities.
Maximum spacing 6f piles should be twice the average pile aiameter
or 1.75 times the diagonal dimension of the pile cross section,
but no less than 24 inches.

If horizontal loads exist and exceed
1000 pounds per pile, batter piles will be required. Hammer and
cushioning shoulé be matched to the chosen pile type, to assure
the attainment of design load capacities during driving. No pile

should be shorter than 10 feet in length. Vertical piles should

not vary more than 2% from the plumb position. Eccentricity of

reaction on a pile group with respect to the load resultant should

-13- | L




not exceed a di sion that would ‘produce o.rloads of more
than 10% in any one pile. -

Adequate drainage must be provided
in the building area both during and after construction to pre-
vent tbe ponding of water. The ground surface around the struc?
tures should be graded such that sufface water will be carried
.quickly away. Minimum gradient within 10 feet’of any structure -
wili depend upon surface landscaping. .Bare or paved'areas should
have a minimum gradient of 2%, while landscaped ar;as should have
a minimum gradient of 5%. Roof drains must be carried across’
all backfilled areas and discharged well away frqm the structure.
The overall drainage patternishould be such that water diverted
away from one structure is not directed against an adjacent struc-
ture.

floor slabs shéuld be constructed
in such a ganner that they act independently of columns and
bearing walls. Additionally, concrete floor slabs should be
placed in sections no greater than 25 feet on a side. Deep
contraction or construction joints could be»plﬁcgd at these lines
to facilitate even breakage.. This will help to keep to a minimum
any unsightly cracking which.would be causea by differential
movement. |

Floor slabs should be constructed
over a capillary break or gravel bed of 4 to 6vinches in thick-
ness. This gravel layer should not contain a significant amount
of fines and should be provided with a free drainage outlet to
the surface, so as not to act as a water trap beneath the floor
slab. A vapor barrier is recommended beneath all floor éiabs,

placed directly above the capillary break layer.
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Where consxdera‘ loads are placed I
on floor slabs, such as in the case of warehouse storage, special . !w
~ measures in floor slab const;uction may. be necessary. These ]
measures would include removal of the underlying low density |
materigls and replaced with a suitable compacted fill, or the
use of a structural floor system to prevent loads from being applied
to the soft silt matérials. Requirements for floor slab construc-
tion should be evaluated individuallylfor each structure.

Backfill around the proposed Struc—
tures and in utility trenches leading to the structures should
be compacted to at least 90% of the maximum standard Proctor
dry density, ASTM D-698. The native soils on this site may be
used for backfilling purposes. Backfill should be placed in
lifts not Eo exceed 6 inches compacted thickness and at a mois-
ture content approximaﬁely equal to the Proctor optimdm mois-
ture conté?t 1;2%3 Backfill should be compacted to the reqﬁired
density by mechanical means. No watér flooding techniques of
any type should be used in the placement of fill on this site.

Any topsoil or debris shouid be
removed from the constuction area prior to béginning of con-
struction of foundations. Additionally, should any pockets of
debris, low density materials, or otherwise unsuitable materials
be encountered during excavation for footings this material
should be removed and replaced with a suitable backfill com-
pacted to at least 95% of the maximum standard Proctor dry
density, using the procedures previously outlined.

Due to the nature of the structures
to be coﬂgtructed.in this developmenﬁ and to the variable naﬁure

of the soil materials encountered, this report should be considered

as preliminary site study. A more complete soils investigation is
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‘ be‘more precisely defined and the proposed projectncharacteristics Ly

recommended for..\ch structure prior to con‘uction. This in- - i

vestigation would normally consist of additional auger boringé.

" In this manner soil conditions beneath any given structure may . ¥4

and construction techniques can be taken into account in found-

- ation recommendations.

The finer grained soils on this site "%

~ contain sulfates in detrimental quantities. Therefore, a sulfate

\

fesistant cement such as Type II Cement should be used in all

'ficbncrete which willbein contact with the foundation soils. Undér\
. no circumstances should calcium chloride ever be added to a Type
L II Cement. In the event that a Type II éement is difficult to.
t““fobtain a Type I Cement may be used providing the concrete is

1‘f;'aeparated from the soils by water resistant membranes.

It is believed that all pertinent
points éongerning the subsurface soils on this site have been
covered in this report. 1If soil types and conditions other than
those outlined herein are noted during construction, these should
be reported to Lincoln-DeVore so that changes in recbmmendations

may be made if necessary. Should questions arise or further in-

formation be required, please feel free to contact our office.




Lincoln DeVore
. 1000 West Fillmore St.
Colorado Springs, Colorado 80907
"~ (303) 832-3593

Home Office . ~ May 31, 1979
Excalibur Enterprises, Inc.

P O Box 2266

Grand Junction, CO 81501

Re: Hveem-Carmany Test
SIX & FIFTY WEST SUBD.

Gentlemen:
Personnel of Lincoln-DeVore ha&e_completed Hveem-Carmany
testing on samples of material from the above referenced

site. The results are as follows: -

lless than 5

R = _ ' :
Wv. Displacement = 5.67 (@ 300 psi) ‘ o
Av. Expansion Pressure = 2 (@ 300 psi) :

‘It should be noted thevmaterial is unstable unless confined.
Respectfully submitted,

LINCOLN-DeVORE TESTINC LAB., INC.

By George:D. Morris, P. E.

/sam
2700 Highway 50 West  P.O. Box 1427 100 Rosemont Plaza-  P.O. Box 1682 P.O. Box 1643
Pueblo, Colo 81003 Glenwood Springs, Colo 81601 Montrose, Colo 81401 Grand Junction, Colo 81501 Rock W%Wyo 82901
- (303) 546-1150 (303) 945-6020 (303) 249-7838 (303) 242-8968 (307) 382- .
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SUMMARY SHIET

o

Soil Sample 7. 7.7 Test No. 38
Location_ef g0 ksl subolvaron £iling .3 D <(30/29
Boring No Vi Depth 2’

Sample No. ) ' yau Test »y 22T

_ Natural Water Content (wW)—z22 % : ’
Specific Gravity (Gs) In locc Vensity @o) pef

SIEVE ANALYSIS:

Sieve No. . % Passing ~ Plastic Limit P.L. 220 %
' . Liquid Limit L. L. 200 %
]“]/2 — Plosticity Index P.l. e %
1 . ~ Shrinkoge Limit % -
/40 " . Flow Index _
1/2% 20 " Shrinkage Ratio %
4 2248 Volumetric Change, %
1Q . 220 Lineal Shrinkage %
20, 2.2
40__. 9/.9 :
100 24.2 :
200 .9 © MOISTURE DENSITY: ASTM METHOD
‘ Optimum Moisture Content - wez2.8%
Maximum Dry Density -7d___czex.2 pcf
California Bearing Ratio (av)}—e—%
Swell: Days. %
HYDROMETER ANALYSIS: Swell against____psf Wo gain—____%
Grain size (mm) % BEARING:
2L 22/ " Housel Penetrometer (av)_____psf
ooz 2.2 Unconfined Compression (qu)
Plate Bearing: psf
Inches Settlement. :
Consolidation %  under - psf
PERMEABILITY:
K (at 20°C)
Void Ratio
Sulfotes socor ppm.
SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY

COLORADO SPRINGS, COLORADO




soil Sample Poorly Greded g/ 5/ f Test No._ ¢-3&/
Project a 7 50 alest Svdo <iVrirg 3 " pate ‘4/30/79
Sample Location A2 5 Depth Test by__ 227
GRAVEL SAND SILT TO CLAY
| _Icoarse | Fine |cCo. ]Mediuml Fine |Nonplastic to Plastic
100 '
] \X
5 90H \
E soft
w70 \ T T—IiL
60 ' '
E \ \\ 01 O (A P SR .
m 20 R %
A
E 40 P
8 30 A
é | <It{H HH
20
- — JJ-«J—J J\\\ SN ._J[..—
10 — "\\
. '
1 . 00l
41 . uiamel:er- (n*n? l
B 1%-' 4~ #4  #10 #20 #40 #100 #200 - Sieve No.
Sieve Size % Passixig
Sample No. 2
/ 11/2" u .=
Specific Gravity 1~ . ‘ 95:2
' 3/4r 2¢.3
Moisture Content 2.0 /2" S6/
: : 3/8" 8.7
Effective Size 2.24 4 Y } ¥
: 10 250
Cu ELd 20 214
: 40 ' /7O
Cc 3. 100 : Ea
: - 200 3.7
Pineness Modulus 10200 7.5
L.L. % - PIl.__we ' % ‘ .005 : °.3
BEARIRNG 2000 psf Sulfates Aeqotiive _ppa
RA ANALYSIS LINCOLN-DeVORE TESTING LABORATOR_Y
GRAIN SIZE . COLORADO SPRINGS, COLORADO




Soil Somple

SUMMARY SHI ET

_ Janely Sl [d] Test No. o 38/
Locatlon_g_mum_&m_.i_ D SLe/29
Boring No . s Depth yai
Sample No. . = Test by 7oL
- Natural Water Content (W) %
Specific Gravity (Gs) 2. 20 In lacc Density (ro) pcf
SIEVE ANALYSIS:
Sieve No. % Passing Plastic Limit P.L. %
' Liquid Limit L. L %
1“1/2" Plasticity Index P.l._aonolrsde %
. " Shrinkage Limit. 202 %
Y/ - Flow Index
'/2 - L0 Shrinkage Ratio ) %
4 242 Velumetric Change %
- 10 ' , Bl Lineal Shrinkage %
20 ‘ 22.4
40__ 24.8 .
100 - '
200 s MOISTURE DENSITY: ASTM METHOD
Optimum Moisture Content - w2__ %
Maximum Dry Density =7d_—___pcf
California Bearing Ratio (av)eu—29%
Swell: Days. %
HYDROMETER ANALYSIS: Swell ogainst—__psf Wo gain— %
Grain size (mm) ' % BEARING:
24 L Housel Penetrometer (ov).____psf

Lo rd¥-4

Unconfined Compression (qu)
Plate Bearing: Dsf

Inches Settlement l

Consolidation %  under psf
PERMEABILITY:

K (at 20°C)

Void Ratio

Sulfates soo? ppm.

SOIL ANALYSIS

LINCOLN-DeVORE TESTING LABORATORY

COLORADO SPRINGS, COLORADO
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" Soil Type_  surface sample , Test Ne.  D-698
‘Project 6850 Subdivision West Date 3-23-79
‘Sample‘Obtainer;i_ffg@_ﬁ_l_yl_r‘fjl_gg. ‘et by SJc
A\ B -] SERE
ST EVEELT
140 | ‘ NN ‘ T
' —’—T&\‘ \ N [ ’ :
- Type Test_ D-698 - F
Y . Max. Dry Density_105.7 pcfy,
: Y A N
1 f ~ \ . .
! 130 . Optimum Moisture__17.8% % ;].
A - . 1
NTINTIN %‘;’raction Used_no. 4 -
-’ N . ) .
N n
tﬁ\ UNRN N\ Mold Size}_éég__cu.ft. R
. N AUSA In u
8 120 : ’ . .
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g_: . ;Jrfs \n
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i AL NS
M 100 ' hANEAS
3 ‘
i i N
i h b
90 ‘ ' 3
: L . : L £ . 9
MOISTURE - % DR? WEIGHT .
SOIL PROPERTIES
Specific Gravity In Situ Moisture Content _ - 9%
Unified Classification._______ _|In uitu Density (av.) _ pcf '
Liquid Limit Fie>d CBR value : %
Plastic Linit ' Laboratory CBR value %
Plasticity Incex Three day swell %
y - RATORY
1MO1STURE~DENSITY RELATION LINCOLN-DeVORE TESTING LABO
COLORADO SPRINGS, COLORADO
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REVIEW SHEET SUMMARY

FILE'NO. 49-82 TITLE HEADING g & 50 West Subdivision DUE DATE 7/12/82
ACTIVITY - PETITICNER - LOCATION - PHASE - ACRES petitioner: ~Albino Venegas. Location: -

West side of Highway 6 & 50, South of North Avenue line, East of 25.5 Road. A request for

. a final plat on approximately 18 acres in a 1ight commercial zone. Consideration of final

plat.

PETITIONER ADDRESS Box 1883 Grand Junction .

ENGINEER Paragon Engineering

DATE REC. AGENCY COMMENTS

. . : , 1
ity Utilities It is stated that water will be provided by Ute Water.
/8182 City Be don't think Ute has a water system in the area.

The storm drainage system. for previoug filings was never
built. The City Engineer should confirm that the storm
drainage pian shown is compatible to the previous filings.

: i i ms re: i highway
Planning Staff 1. Resolve all previous concerns re: drainage,
119182 Commentg access, development to the north and south. .
NOTE: This is straight zone so all development will have
to meet the reugirements of that zone at the time of
building permit. ] .
2.. This department has no problem if all other review agency

concerns resolved.

. Engineer The traffic circulation looks OK. T assume the Highway
179182 frans. £ Department is in agreement with the frontage road access.

7/12/82 City Engineer. Ute doesn't have lines in this area. Water ties shown are
' to City Tines. ' In light of the ongoing dilemma concerning

storm drainage outletting in this area, I recommend the City"
Council consider ordering a street ( and storm drain) im-
provement district for early 1983 to build 25 1/2 Road and
the storm drain adjacent to 6 & 50 Filing 2, 6 & 50 Filing
3 and North Avenue West Commercial Subdivision. Assessments
for these improvements. should be for full-cost -and should be
addressed against all the Tots in the proposed subdivisions
on some equitable basis.rather than to have the adjacent
frontage pay for the entire assessment. Access and storm
drainage deficiencies in this area are very legitimate issues
and since the property owners do not seem able to resolve
these land development responsibilities, the City should.
If an improvement district is ordered, the City Engineer
will design the storm drain outlet system along with 25 1/2
Road. If not, this petitioner should construct a storm
drainage outlet system in accordance with the previously
approved plans prepared by Paragon Engineering. Colorado
Division of Highways approval should be obtained for the
frontage road access and improvements. Attached is a copy
of the previously CDH-approved plan. (Note the approved plan
shows an intersection with right of way dedication which is
different from this current proposal.) Sanitary sewer system
is not acceptable since sewers are shown at less than State
Health Department and city minimum grades.
7/12/82 State Highway Per conversation with State Highway Department, Ed Gebhardt,

- the petitioners proposal needs to be coordinated with the
State Highway's overall plan regarding the frontage road
and highway access. This needs to be approved by the State
Highway prior to any construction being started. ‘A State
Highway approval will be necessary to release the petitioner
and ensure overall plan as previously approved.
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File #49-82, 6&50 West Subdivision - Filing #3 - Final Plat
Review Sheet Summary

Page 2

DATE REC.

AGENCY

8/5/82

GJPC Minutes
of 7/27/82

.

COMMENTS

MOTION: (COMMISSIONER O'DWYER) "ON ITEM #49-82, 6&50
WEST SUBDIVISION, FILING #3 -- FINAL PLAT, I MOVE WE FOR-
WARD THIS TO CITY COUNCIL WITH THE RECOMMENDATION FOR
APPROVAL BASED UPON THE RESOLVING THE DRAINAGE PROBLEM
BEFORE ANYTHING CAN BE.DONE AND ALL OTHER STAFF CONCERNS."
COMMISSIONER DUNIVENT SECONDED THE MOTION. CHAIRWOMAN
QUIMBY REPEATED THE MOTION, CALLED FOR A VOTE, AND THE
MOTION CARRIED UNANIMOUSLY.

I -




dJuly 22, 1982 I

RESPONSE TO REVIEW SHEET COMMENTS

File No: 49-82

Item: 6 & 50 West Subdivision
Filing No. Three

Phase: Final Plat

Location: West of Hwy 6 & 50,

South of North Ave.

Agency
City Utilities

" RECEIVED MESA COUNTY
DEVELOPMENT DEPARTMENT -

.

JUL 221982

Line

Response

1. Water service will be by the City of
Grand Junction.

7 2. 'In 1978 a system for disposal of storm

Transportation Engineer

‘ City Engineers

State Highway

City Fire

City Staff

water was designed by this office, and approved
for construction by the City Engineer for 6 & 50
Subdivision, Filing No. Two. - It was never
installed. . Construction of this system would
solve the drainage problem that currently exists
in this area. - The developer of 6 & 50, Filing
Three is willing to pay, escrow, or give Power
of Attorney to construct the system. Since
several subdivisions would benefit, it would be
fair that they all pay for it. This is being
discussed between the developers. As an salter-
native, the City could order a full-cost improve-
ment district to design and construct 253 Road,
including a storm drain, and solve the drainage
problem. This would likely prove more costly
to developers in the area.

Commented that the circulation pattern was
acceptable, and access is to the frontage road
as noted in State Highway response below.

1. Water service will be by the City of Grand
Junction. .

2. Please refer to City Utilities response (2)
above.

3. Please refer to State Highway response

“below,

4.. The sanitary sewer mains are to be 107,
laid at a 0.25% (minimum) grade.

The developer of 6 & 50 West, Filing Three
proposes to construct the frontage road as
shown in the plans.  This is a temporary road.
Ultimately, West Hill Ave. will access directly
to Hwy 6 & 50. The frontage road will then
be relocated across Tracts A and B (on plat).

Indicated no objections to hydrant placement.
Hydrants and mains shall be installed prior to
street paving or building occupancy.

1.. Please refer to City Utilities response.
(2) regarding drainage and participation with
adjacent developments,

2. Please refer to State Highway response
regarding access.

‘3. Building developments shall meet the require-
ments of the zone.
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