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‘ — SUMMARY SHEET
| Soil Sample CH I — Test No._ 17818, J-5
! LoCGflOn LMAPLITE PARK :4\__;_12______________ Date 8/12/77
No. g th
k gz:;lge No. JDe,. - Test by SES
k3 /—_ 4
Natural Water Content (.._',)_2__‘2;_____%
Specific Gravity (Gs) 2.55 In Place Density (ro) 87.2  pef
SIEVE ANALYSIS:
Sieve No. . Passing Plastic Limit P.L. 26,6 %%
Liquid Limit L. L. 51.0 %
11/2% Plasticity Index P.I. 24.4 %
| JRA—— Shrinkage Limit 2.5 %
3/4. Flow Index
- 1/2" Shrinkage Ratio %
4 Volumetric Change %
10 100.0 { Lineal Shrinkage %
20 99.9
40 997
] 100 99,2
{ 200 98.0 MOISTURE DENSITY: ASTM METHOD
Optimum Moisture Content = we__%
Maximum Dry Density =7d_________ pcf
California Bearing Ratio (av)— %
Swell.__1 =5 Days_4. (34 Yo %%
C
' | HYDROMETER ANALYSIS: Swell against 1200psf Wo gaini2.0
; Allowable side friction - 200 psZ
: Grain size (mm) % ulrh.EAI&"& 51de friction - 150 p=£
200 75.7
'8050 298 Housel Penetrometer (av)__________ps?
: - Unconfined Compression (qu).z_Q(va
Plate Bearing: ps?
Inches Settiement.
Consolidation5.4%  under 4000 pst
- :
— PERMEABILITY:
K (at 20°C)
Void Ratio
Sulfates 2000+ ppm.
KNOTE: In formaticnal state: gu=le,ClC
¢f max., 1600 psf min. Allowable
side friction - 1400 psf; min., D L
side friction - 450 psf.
SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY
— — COLORADO SPRINGS, COLORADO
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—_ SUMMARY SHEET
- 5pil Sample CL Test No. 17818, J-5
: Locanon LAMPLITE PARK SUBD, Date 8/12 /77
boring No .2 Depth_—2.2-
; comple No. Test by SMS
; Natural Water Content (w)—17+7 %
Specnflc Gravity (Gs) 2.61 In Place Density @o)__95.3 pcf
—
- ¢]EVE ANALYSIS:
L sieve No. % Passing Plastic Limit P.L. 16.1 %
’ Liquid Limit L. L. 30.9 %
- 11/2% Plasticity Index P.I. 14.8 %
 p— Shrinkage Limit 14,1 %
- 3/4 Flow Index
/28 Shrinkage Ratio %
4 100.0 Volumetric Change, %
10 29.8 Lineal Shrinkage %
3 20 99,2
- 40 97.2
100 86.1
200 74.4 MOISTURE DENSITY: ASTM METHOD
Optimum Moisture Content - we__%
Maximum Dry Density =7d________ pcf
California Bearing Ratio (°V13-————-/°
Swell: 11 = Days. ; 5 %
i 0 in8. 9
HYDRO METER ANALYSIS: Swell against_LOOGsf Wo gainZ:2_%
Grain size (mm) % BEARING:
46.6
: 8(2328 36,9 Housel Penetrometer (av)_1800 _  osf

et o
B

R = 16
Exp, pressire = 7
Displacemeﬁt - 3.50

Yveem data ¢iven at 300 psi exudatiagn:

Unconfined Compression (qu)—__psf
Plate Bearing: psf
Inches Settlement
Consolidation %  under psf

PERMEABILITY:

. K (at 20°C)
Void Ratio

Sulfates 1500+  ppm.

SOIL ANALYS|S
v’_\

LINCOLN-DeVORE TESTING LABORATORY
COLORADO SPRINGS, COLORADO

o e . .
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Lincoln Devore

1000 West F jimc,. . G

ST o007

Home Office August 30, 1977

Lamplite pevelopment

c/OParagon gngineers, InC-

P O Box 2872

Grand Junction, CO 81301

Re: SUBSURFACE SOILS INVESTIGATION

_LAMPLITE PARK SUBDIVISION

GRAND JUNCTION, COLORADO

Gentlesen:

Transeitted herewith is the report giving the results
of a subsurface soils investigation for a proposed
subdivision to be located on the south bank of the
Coloraédo River near the Orchard Mesa section of the
metropolitan area of Grand Junction, Colorado.

Respectfully submitted,

LIN}M-D'VOR? TESTING LAB.

A |

(4%{2(’2’(-“ N
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oo/ Job No. 17 |
Lo ¢ 818) J=5
PO Box 1427
2700 Highway 50%*  Gienwood Sor 109 Rosemont Plaza P.O. Box 607 P.O. Box 1643
Pueblo, Cola B1003  (309) paneae o CO0 81601  Montrose, Colo 81401  Gunnison, Colo 81230 Rock Springs, Wyo 82001
(303) 5464150 309 B45-6020 (303) 249-7838 (303) 641-2276 (307) 385 30g ° 8290 ;
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The contents of this report are a sub-
surface 80ils investigation and foundation recommendations for a
pzopoaed group of residential structures to be located in Lamplite
park on the south bank of the Colorado River. Development which
is proposed to consist of 82 residential sites is located approxi-
mately 1.5 miles south of the central section of Grand Junction,
colorado. 2t the present time, the Laboratory has not seen plans
gor any of the proposed units.

After consideration of the investigation
and testing program on the site, it is our recommendation that the
site should be dibided into two approximately equal portions. The
southern portion of th? site, which consists of slightly over half
of the area of the site, is relatively stable with foundation level
soils composed of sands and cobbles., A shallow foundation system
consisting of continuous wall footings beneath exterior load bearing
walls and either continuous footings or isolated spread footings
beneath columns in the central portion of the building and other
points of concentrated load. In this area, the foundatién systex
can be designed based on a maximum allowable bearing capacity of
3300 psf and a minimum dead load pressure of 400 psf.

In the northern portion of the tract,
land movement dictates that each individual foundation should be
designed, dye to special reinforcing and cross ties which will be
fecessary. 1In this area, either a well balanced system of continuous
8Pread footings with cross ties or a well reinforced structural

slab is Yecommended. More recommendations are given, in detail,

-1-
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for this particul®¥f area in the body of the iwport.

Because of variations in building loads

and variations in the s0il types over the area, it is recommended

that the buildings be well balanced and reinforced. In the case of

the spread footing and grade beam system, contact pressureg beneath
exterior load bearing walls should be balanced to within about 300
psf around the structure. Interior column loads, if used, should
be designed for unit loads of approximately 200 psf more than the

average of the pressures selected for the exterior walls, If a

keinférced structural slab is dst; Salanéing will not be possible;&
but should be compensated for by the reinforcing of the slab. 1In
the southern portion of the site, basement structures may be used.
In the northern portion of the site, bassment structures are not

recommended,

Adequate drainage must be provided at
all times. Water should never be allowed to pond above the foun-

dation materials. Positive surface drainage should be maintained

in the vicinity of the structures, both during and after construction.
A subsurface peripheral drain around the exterior of foundations

at footing level will not be required in the southern portion of
the site.

Special drainage conditions exist in the
northern portion of the site. These are more fully outlined in the
body of the report. In general, however, the northern portion of
the site, starting at the existing scarp, should be well drained

to remove water as rapidly as possible from the cobbles and sands

-2-
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of the upper portion of the scarp. In this area, peripheral drains

around Sstructures ghoyld be used unless an overall drainage system
is designed for this half of the subdivision.

Floor slabs on grade should be constructed
to act 1ndependent1y of other structural portions of the building
in the southern portion of the site. In the northern portion of the
site, the entire building should be tied together as a unit and no
separation should exist.

More dqta?lod»rocommendationa can be
found within the body of this report. All recommendations are

subject to the limitations set forth herein.




The purpose of this investigation was to

determine the general suitability of the site for construction of a
series of lightweight residential structures, Characteristics of
the individual soils found in the test borings were examined for use
in designing the foundations for these structures. Some data was
cbtained concerning the surface soils to determine their character-
istics as a pavement base Or subbase.

The proposed residential site is located
‘along the south bank of the Colorado-River, in the Orchard Mesa
section of metropolitan Grand Junction. The site generally lies
between C Street and the river and immediately east of Roubideau
Street. Sites both esast and west of the tract are at least partially
developed,

The construction site is situated on
the widdle terrace of the Colorado River and is guite level across
the southern portion of the site., An east/west scarp exists across
the site which divides it into two roughiy egqual portiong. The
southern portion is a bit larger than the northern portion. Drainage
in the immediate vicinity of the site will be controlled by the
Proposed streets so that the direction of drainage may vary from
point to point. 1In general, however, drainage will be northerly
into the Colorado River. Both subsurface and surface drainage are
fair to good in the area.

The south bank of the Colorado River in

this area is characterized by steep riverbank cuts of 10 to 15 feet




- el
{n depth. For thmost part, the exposed b4l iz are of the Mancos

shale formation. On this particular site, the south bank of the
colorado River consists Oof a sloping surface draining toward the
river. This sloping surface is composed of a slide caused by weaken-
ing of the Mancos Shale from an irrigation ditch which runs through
the tract. The presence of this slide area dictates a different

type of design in the northern portion of the tract than in the
southern portion. It is noted, on the development plan, that the
existing irrigation ditch is to be carried through the subdivision

in a pipe. Sealing the ditch in this manner will remove much of

A

the water which presently enters the subdivision and will help to

stabilize the existing alide area.

The soils in the slide area consist of
a mix of large blocks of Mancos Shale covered by mixed remnants of
the upper cobble layer and sands, together with some weathered clays
from the Mancos Shale formation., Soil types throughout this area
are quite variable and are apt to change from lot to lot.

In the southern portion of the tract, the
foundation soils consist mainly of alluvial materials deposited by
the action of the Colorado River in the past. Some thin colluvial
materials are also found at the surface of the ground having been
deposited on the site by sheetwash originating in the highlands
further south. The alluvial soils are quite stratified, but tend
to consist of 2 or 3 feet Of lean clay, with some gravel mixed,
Overlying a very coarse clayey sand mixed with large quantities of

sands, gravels, and some cobbles. With greater depth, the clay

-5
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content of the BM decreases, probably due \__J past drainace, and

¢he true classification of the soil is that of silty sand mixed with
cobbles and winor amounts of clay. In general, these sand/cobble
deposits are dense and stable.

These alluvial materials overlie the
pancos Shale which acts as bedrock in the area. The Mancos Shale
is characteristically a thick sequence of shaley beds containing a
few sandy zones and thin sandstone beds with some chalk shales.
The color is ordinarily gray to black. On this site, the shale is
thinly bedded and the bedding plane is nearly horizontal. Vertical
fractures within the shale give it a blocky appearance and the ma-
terial tends to ac; as a blocky unit under ﬁillside conditions.
rFormational shale was not found in the southern portion of the tract,
due to the very dense cobble and sand giavel mix which resisted
attempts at drilling past 19 feet. Both the weathered and the un-

weathered shale ware found in test borings placed in the northern

portion of the tract.
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BORINGS, LABORAT&. [/ TRSTS & RESULTS: Ly

Eight test borings were drilled on the
site as shown on the attached Boring Location Diagram. These test
borings were drilled in such a wanner as to obtain a reasonably
good profile of the subsurface soils on the southern pozrtion of the
tract and they probably form as good a profile as can be determined
at this time on the northern portion of the tract. Some variations
are noted from point to point, particularly in the northern portion
of the tract, but the subsurface profile has been sufficiently
defined that no further test borings were deemed necessary at this
time. All borings were drilled with a power-driven, continuous
auger drill, Sampfes were taken with the séandard split spoon sam-
pler, by thin wall tubes and by bulk methods.

As indicated on the attached Adrilling
logs, the subsurface materials can be roughly divided into a three-
layer system. At least in portions of the tract, an upper layer of
colluvial clay was found which was mixed with some gravel and sand.
This material is relatively thin, ﬁeing found to a depth of about
3 to 4 feet over the southern portion of the tract. Immediately
below this, an alluvial layer of clayey sand was found., This wma-
terial was found to be quite coarse grained and contained numerous
cobbles and gravel. The watrix of this soil is a clayey sand, but
the material contains so much coarser grained soil that the effect
of the clay binder is wminimal, This material varied considerably
in depth over the site. In the southern portion of the site, it
extended to a depth of 19 to 20 feet, at which point the drill was

unable to penetrate the cobbles. Since the soil at this point had

-7-
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Lost much Of 1ts&;}ay binder, it war?ctuallxgjlasaified as a silty

eand. It is believed to be only a swrt distance above the under-
1ying formational shale, 1In the nortern portion of the site, the
solil has been considerably more mixe and the number of ccbbles and
gravel within the upper alluvial so: is wmuch smaller than in the
southern portion of the site. Even 'ere, however, the soil actually
classifies as a clayey sand and, in:ome caees, as a silty sand,

except in Test Boring No. 8 where tr upper clays extend to the

formation.

The thirc and bottom layer of the profile
consists of the hard, dense, formatonal Mancog Shale. In the
southern portion o; the site, this male exil‘tt at some depth below
19 feet. It is hard, dense, and remonably stable, 1In the northern
portion of the tract, the shale has deen broken into blocky segments
of fairly large size which have movsl toward the river. 1In this
area, the shale formation is still nrd and dense, but has simply
broken along the existing fracture - the original formation. Precise
engineering characteristics of all ne s0il types encountered on
the site are shown on the attached amsary sheets, The following
discussion will be more general in mture.

Soil Typ: No., 1 was classified as 2
clayey sand of very coarse grain sim. It should be noted that the
samples tested by the Laboratory ar: generally the finer portion
of the samples. The coarser gravel and cobbles were not included
in the analysis. In general, this mil is plastic, of low perme-

ability, and of high density. Due w the clayey content of the




soil, it has a wtiry mild tendency to expandswpon the addition of

g

moisture, if it is in a dry, dense conditioh. This tendencvy o
expand is quite small and will not affect the structural nortic: of
the buildings. It will affect floor slabs on grade and other flzt-
work., Again, due to the cobble and gravel content of tgis material,
its tendency to long term consolidation is quite low. On beth
gections of the subdivision, the allowable bearing value of this
material will be found to be 3500 pef maximum, A minimum dead Izad

pressure of 300 psf should be maintained on this material, This

 goil contains sulfates in detrimental quantities,

Soil Type No, 2 is a lean clay found
mostly near the surface of the ground, This material appears tc be
mostly colluvial in origin, although some of it may be a river
deposit. This material was found primarily in the southern portion
of the site, with one major exception. It is fine grained, plastic,

of wmedium permeability, and generally of wedium density. 1In the

dry, dense state, this soil has a tendency to expand upon the additi

of moisture. This tendency is sufficient to affect structural
members of the buildings and must be considered in design. The
clays have a tendency to long term consolidation under heavy loads,
but under the proposed loading, consolidation will be negligible.
For the most part, this clay is not recommended for use as a focn-
dation wmaterial since it is expansive and can easily be removed.

If it is used, however, in the southern portion of the subdivision,
this clay has a bearing value‘of 2800 psf and a miniwmum deaé load
Pressure required of 1000 psf. 1In Test Boring No., 8 - the only

boring in which it was found in the northern portion of the site -

-9-
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the maximum bga::Bg value must be limited #®.180) psf, 1In *his case,

however, the minimum dead load pressure required is reduced to 10 psf,

This 8Cil contains sulfates in detrimental quantitiee,

soil Type No. 3 is a hich plastic clay
which is typical of the Mancos Shale formation and the weatherel
clays derived from it. For the most part, these clavs are hic*ly

plastic, of low permeability, and of high density. Due to the

fracturing and fissuring found within the shale massg, the perweability

of the material must be considered wedium, since water can be carried

- in these fractures as if in small pigelinés. The clay itzelf is

of relatively low permeability, however. 1In the southern portion

of the site, the Fancos Shale acts as bedrock beneath the site,
while in the northern portion of the site, that Mancos Shale which
was found by the test borings is part of a rotational moverent toward
the river. 1In this area, the Mancos Shale can still be consicered
as a bedrock, but must be divided into large blocks, rathrer than an
overall underlying bedrock. True bedrock would lie beneath the
rotational plane which is in excess of 30 feet below the surface of
the ground. 1In both the formational and weathered conditions, this
material is expansive upon the addition of moisture. The amount of
expansion is capable of moving structural portions of the building
as well as floor slabs on grade and other flatwork. This material
is 80 dense that long term consolidation will not be a major problem,
In the northern portion of the site, lateral movement should be
considered in design of any structures, however. In general, this

soil ig go deep that it will not affect most foundations directly,

-]lQ=
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-
put as an overqﬁ) average, the bearing vale™ can be taken as 15 -ng
Yeos G

psf maximum Wit;: a 1600 psf minimum dead ldad requirement. One -orpy
soft area of weathered Mancos Shale was found near Test BoOrinc v, g,
In this area, the maximum bearing value should be reduced to 2273
psf. The minimum dead l1oad requirement would also be reduced i-
this area to approximately 300 psf.

A free water table was found in mos*t of
the test borings drilled on the site. Those test borings which did
not indicate a free water table at the time of drilling may have been
" plugged by the drilling operation or the permeability may be scf£fi-
ciently low that the water did not move freely into the test boring.
sven those borings which did not £ind free water found soils guite
near saturation, so that a free water table must be assumed oOver
the entire site,

An upper perched water table was found
in Test Boring No. 3 at a depth of 6 feet. This is being maintained
by a layer of clay, however, and the general water table on the
aouthern portion of the site is believed to average between 13 and
15 feet below the existing surface. At the present time, in the
northern portion of the subdivision, the free water table could be
&t any level from the surface of the ground down at least to the
surface of the formational shale. At present, an irrigation 2itch
Tuns across the site in an east/west direction and in the southern
portion of the site. parts of this irrigation ditch are linez

while other parts, primarily exits, are not. Much of the free

vater found on the site comes from this irrigation ditch and when

-lle
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the ditch is placed within a pipeline, theV:Zurce of this water can
pe cut off. The free water table will pose no particular problers
to the buildings on the southern portion of the site, but a special
drainage requirement must be made for the northern portion of the

'iteo

CONCLUSIONS & REZCQMMENDATIONS:

Since the precise design of the proposed

_residences on the site is not known to the Laboratory at this time,

the following recommendations must be relatively general in nature.
Any special loads_or unusual design conditions should be reported
to the Laboratory so that changes in recommendations can be made,
if necessary. Most residential structures consist of relatively
lightweight, load bearing walls along the exterior and either load

bearing walls or isolated column pads in the central portion of the

structure, The actual loading varies considerably, depending on the

design of the structure, but can, in general, be considered as
uniformly light,

Due to the presence of the slide area
previously discussed in the northern section of the site, the

general foundation discussion will be divided into two portions.

SOUTH PORTION OF SITE: In this area, the soils are relatively dense

and stable. This is the area south of the scarp and contains
8lightly over half of the subdivision. Residential astructures in
this area should be designed with shallow foundation systems con-
8isting of continuous footings beneath bearing walls, reinforced




a8 grade beams.§i;he center walls may be eiéﬁér grade beams cr
isolateg spread footings beneath columns, depending upon which of
the soilg the foundations rest. If foundations rest upon soils of
Type No, 2, they must be designed to resist at least mild expansiocn.
Foundationg ghould be proportioned on the basis of a maximum allow=-
able bearing capacity of 2860 psf. A minimum dead load pressure

of 1000 psf should be maintained at all times. It should be noted
that thig layer of clay is quite thin and the expansive problem
could be avoided completely simply by removing it and placing the
lfbundations on the underlying’ciayeé land- and cobbles. On this
eObble material, {oundqtions chouid be proportioned on the basis of
a maximum allowable bearing value of 3500 pef. A wminiwmum Gead load
pressure of 300 psf should be maintained.

It is recomﬁended that these shalliow
foundations be designed to rest upon the underlying soils of Type
No. 1, to avoid the expansion problems assoclated with so0il Type No. 2.
Foundations should extend at least 20 inches to 2 feet below the
-utfaée of the ground for frost protection.

Due to differences in the alluvial scils
on the site, it is recommended that each building be well balanced
to lower the amount of potential differential movement. Footing
widths should be varied so that the total load on the soil is
Gpproximatgly the same at all points around the building walls.

The Laboratory would recommend a balance within :400 psf around

eXterior walls., Isolated interior columns should be balanced for

loads apout 200 psf greater than the exterior walls,




A
B It is recommend ™ that stem walls in *x
e s

4

buildingg pe designed as grade beams capable of spanninc at leas*

12 feet, porizontal reinforcement should be placed continuovsly
around the structure with no gaps or breaks in the reinforcinc steel
unless they are gspecially designed., Beams should be reinforced at
both top and bottom. If the foundation rests on Soil Type No, 1,
the reinforcing should be aporoximately balanced between the top

and bottom., If the foundation rests on soils of Type Ko. 2, the
major reinforcing should be placed near the top of the wall,

It should be noted that both of these
soils are sufficliently strong that they will support 2 non-footing
foundation or a grade beam on grade. In this case, voids would be
used to balance the loads. The grade beam reinforcing would be the
same as previously described.

If building floor slabs are to be used,
they may be placed directly on crade or over a compacted sand blanket
of 4 to 6 inches in thickness, If the sand pad is chosen, it must
be provided with a free drainage outlet so that it does not trao
water beneath the f£floor slab. All floor slabs on grade in this area
should be constructed so as to act independently of the columns
and bearing walla., In addition, concrete floor slabs on grade
should be placed in saections no greater than 30 feet on a side.

Deep construction or contraction joints should be placed at these
lines to facilitate even breakage. This will help reduce unsightly

Cracking caused by differential ssttlement.

~-14-
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Since the mouthern portion of the site

is quite flat, adequate drainage wmust be provided in the foundation

area both during and after construction to prevent ponding of water.
tThe ground surface around the structure should be graded so that
surface water is carried quickly away from the building. Minimum
gradient within 10 feet of the structure will depend on surface land-

scaping. Bare or paved areas should have a minimum gradient of 2%,

while landscaped areas should have a minimum gradient of 7%. Roof
drains, if any, should be carried across all backfilled areas and
éiséharged well away from stiuétbr;s. if roof drains are not useé,
the backfill are{_ohould be compacted. Ig the surface drainage pro-
visions cannot be complied with, a peripheral drain consisting of
an adegquate gravel collector and sand filter should be constructed
around the exterior of the building. |

To give the building extra lateral
stability and to aid in rapidity of runoff, all backfill around the
structure and in utility trenches leading to the structure should
be compacted to at least 90X of the maximum Proctor density, AST™
D-698, This compaction should be done using the native soils on the
site as the backfill material. Compaction should be carried out at
the optimum moisture content, plus or minus 2%, and should be
accomplished by mechanical means. No flooding techniques of any type

should be used in this area.



L erem e et

RORTH PORTION (::SITB: The northern po:fton of thie tract,
porth of the scarp line congigts of a deep circular movement of
gairly large proportions. It is not known when this movement
occurred, but its cause was the weakening of the shear resistance
of the underlying Mancos Shale, and additions of water from the
irrigation ditch and other areas to the south over a long period of
time. If the source of water is at leaqt partially removed and

drainage is improved in the area, the blocks of Mancos Shale and

the associated weathered material, cobbles and sand above can be

- stabllized, Movement within the mass will not be rapid or catas- -

trophic in any event, but will tend to be a slow creeping action,
if any movement occurs at all,

Due to the presence of this slide area,
the owner is presented with two choices for development of the area.

1) fThe area north of the existing scarp can be used by realign-
ing the location of the lots, by construction of a subdrainage
system, and by use of special designs of the foundations.

2) The area can be abandoned for use as a building site and
the subdivision redesigned to use this area as the open ground.

Due to the type of sliding which took
place and the formation of the large blocks of Mancos Shale, it is
quite possible to use the Swiss method of deep drainage systeas
and specially tied structures to safely build on the site. If this
is done, however, proper procedures must be followed so that

seepage water is removed and the houses are properly reinforced

and placed,
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If this site is8 o> be used, the exact
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design of foundations would depend upon the lcocad arrangement within
the house. Each structure should be examined and designed seva-
rately, with reference to the particular conditions on that scecific
site. In general, foundations could consist of a series of grade
beams with interior cross ties so that the foundation resewbles a
gseries of boxes. If movement took place, the foundation would be
‘sufficlently rigid that the structure would be safe. As an alter-
nate foundation, a reinforced structural slab could be used which
would support the building in the same manner. Such a slab must -
be properly and heavily reinforced, however. A simple 4-inch slad
would probably not be adequate.

Each site must be inspected to insure
that the house rests on only one of the soil blocks. If floor slabs
on grade are used, they should be reinforced and tied to the
structural portions of the building so that the structure will act
as a unit, or should be designed as structural units. These
structures will not require balancing, but in general, should be
designed for a bearing capacity of 3500 psf madmum. A 300-psf
minimum dead load requirement should also be followed, except on
the structural type of design. The subdivision should be designed
80 that a flexibility exists to move the location of each residence
if the inspection indicates that it should be wmoved.

Of primary importance on this site is
subsurface drainage. The Laboratory would recommend a drainage»
S8ystem along the entire length of the scarp and around the building

areas. Peripheral drains would not be required around each house
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provided thig ;v::gll drainage is accomplisf::. Surface grading
around the hoyges and backfill requirements are the same as on the
southern portion of the site. As previously stated, the Laboratory
would recommend the Swiss method of deep drains with observation
manholes which would act as structural plers. =zarthwork should bke
designed such that 1oad‘is removed from the upper portion of the
s;ide area and placed on the lower portion, or, preferably not
placed on the movement area at all., Sewer lines would generally

be incorporated into the subdrainage system by use of a coarse

"gravel bed beneath the pipe as a drain layer. Flexible connections-

should be used at the house entry to allow some movement between

the house and utility.

The surface soils on this site were
tested using the Hveem-Carmany method to determine their character-
istics as a pavament base and subbase. Values are shown on the
summary sheet for Soil Type No. 2. Based on these testing results,
an R-value of 16 was established. For streets of this type, a
gravel equivalent of 12 should be used which would result in 2 inches
of asphaltic concrete paving and 9 inches of gravel base course.

Most of the foundation soils on the site
were found to contain sulfates in detrimental quantities. Type II
Cement i8 therefore recommended for use in all concrete which will
be in contact with the foundation soils on this site. Calcium

chloride 8hould never be added to Type II Cement.

«l8-
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~ It should be teitéf&ted that the Labora-
tory believes ¢hat coOnstruction can take place on the northern
portion of ..e tract, if the owner wishes to do so. Proper drainage
design wil} pe essential to this construction as well as special
foundation ¢egign and inspection. Special requirements have been
covered in 5 general way in this report to allow the owner to decide
if such congtruction is economically feasible at this time., If the
owner decides to construct units on the north portion of this site,
detailed recommendations for a drain system can be supplied almost
imﬁediﬁtely. special £oundatiah ﬁQsién céuld wait for the 1ndividuai
building plans to be completed.

It is believed that all pertinent points

concerning the subsurface soils on this site have been covered in
this report. If questions arise or further information is required,

please feel free to contact the Laboratory.

-l9-
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oupy U552 o ey Sy o |
Bl B il o o, MERATE
% Topsol ?2: gz CONGLO /12 Standard penetration drive
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T =
- pof -graded Gravel b SILTSTONE
é@ GW Well-graded Grave = !ST 2-1/2" Shelby thin wall sample
e§§§ GP Poorly-graded Gravel =ZZZ| SHALE v
o 2 ¢ ’;‘ X X X Wp Natural Moisture Content
Whal oM Silty Gravel xx x| CLAYSTONE
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:'b‘f_(_..ﬁ/ T u’l:;fa:r
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e 7 ,L 24
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A Wi i 1
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. 1737121] IGNEQUS ROCKS 5' W T $ .
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+ + +
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ti .
SW/SM Yell - graded Sand, & SLATE and times
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4 ‘, L:o‘
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roob 7; %
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; ’IEF Clﬂyey }‘)f,f/f
o] SM/SC Sitty Sand, Clayey (2 %) SERPENTINE
i N
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Y
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City of Grand Junction. Coiorado 81501
250 North Fifth St., 303 243-2633
May 10, 1978

Mr. James R. Roberts ‘ \j;ﬂ
Paragon Engineering, Inc.

P. O. Box 2872

Grand Junction, CO 81501

Dear Jim: - C§£:2;;;£3ZL:>

Re: Tamarack Meadows Sub. Filing No. 2, Stroute Sub. First Addition,

Arbor Vvillage Sub'&:EETSilte Park Fiiifg:EED 1, Ridges Filing

No. 3 West

I have reviewed the plans and specifications for the sewage collec-
tion facilities for the subject project. I take no exception with
the contents of the documents. We will maintain these in our files
until construction is complete.

Please notify the City Engineer's office as soon as construction is
complete. At that time our office will inspect the system and insure
properly constructed manholes, cleanliness of the system, proper grade,
and that deflection of P.V.C. pipe doés not exceed 7% of the diameter.

Prior to the acceptance of the subject collection system by the City
for maintenance purposes, it will be necessary to file with the City
Engineer's office a complete set of mylar plans marked "as built"”
bearing a properly executed seal of a professional engineer.

If you have any question, please feel free to let me know.

Sincereily,

City Engineer-Utilities
DRJ/hm

cc - District Engineer, Colorado Department of Bealth
City-County Planning Department
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lamp.Lite Park-Filing On .. .. C oo i

g
name of sunhdivision
[he ot acdararl oL iand owners an /or subdivioor &
Jon Abrahamson etal
nare name E
P. 0. Box 2966
acdres addrers: L
245-0084 e ;
business phone business phone busir~ . ks
N, Totael Surcivizicn submitted No. . poriicrn Filing One
Eighteen (18] coples submitted x date 10/3/77
S 1Y N
., Revisicns to Preliminary Plat? X
ves no
If so, list (add attached sheets if necessary) NA
Tire following check list shall be completed +o insure that tr= m-nr
contain the essentiel information required by the subdivisic:r .=
gulations: (See regulations for detailed infcrmation).
27-2.3 :
b. (2" Scale of Map X
c. i1 Name of Subdivision X )
12} Date e e
{3} l.ecgal Descripticr of ’r 3;::“: e
{4; Control pcints, dimensions, engles.
bearings % R
{5} Boundary lines, right-of-wav lines,
easenents, ditches and lot lines
:2th bearings and distanceoe:s X
(¢ treets and other righis-of-wav -
names and dimensions ——_ X -
{(7) Location and Dimensions of easements X
(8) Lots numbered and area of each lot
in square feet X B
(9) Location and descriptior of all
monuments X
(10} Statement of land ownership e

{11} Dedication statement - easements,
rights-of-way and public sites




(12) Sur;ﬁjor or Engineer Certifica _on X

(13) Appropriate certification blocks

X
(14) Clerk and Recorder Certification
Block X
Supporting Documents
27-2.3 c. (13) Copy of certificate of title with list
of all mortgates, judgments, liens,
easements, contracts and agreements
of record. Sub/ w/ Prel Plan X
(14) Proof of easement dedication ¥
d. (1) Improvements Guarantee X
(2) Composite Utility Plan X
The following check 1list shall be completed to insure that design
standards required by the subdivision regulations are met. (See
regulations for complete details)
27-3.1 Site Considerations «
27-3.2 Streets, Alleys and Easements «
27-3.3 Blocks «
27-3.4 Lots %
27-3.5 Sidewalks x
27-3.6 Irrigation sytems and design X
37-3.7 Public Sites Reservations and Dedications X

This application completed by:

Paragon Engineering, Inc.

name name

P .0. Box 2872, Grand Junction, Co.

address address

/377

/-
date

Thomas A. Logue
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L VELOPMENT SUMMARY FORM

CITY OF GRAND JUNCTION

Date: Qct 3, 1977

Development Name:

Lamp Lite Park

Filing One

Location of Development : TOWNSHIP 1W RANGE 1S sec 23 174 ©SE
Owner (s) NAME
ADDRESS
Developer (s) NAME
ADDRESS
Type of Development Number of Area* % of *
Dwelling Units (Acres) Total Area
&) Single Family 57 5.6° 56.8
( ) Apartments
( ) Condominiums
{ ) Mobile Homes
( ) Commercial N. A.
( ) Industrial N. A.
( ) Other (specify)
Dedecated Street 1.9 19.8
Walkways
Dedicated School Sites
Reserved.School Sites
Dedicated Park Sites
Reservéd Park Sites
Private Open Areas 1.5 15,3
Easements
Other (Specify) Private Roads 0.6 6.3
R. V. Storage 0.2 1.8
.TOTAL
*By Map Measure 9.8 100%

Page 1 of 2

S
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- ' [Estimated Water-Requirememks—— 11,800 . gallons/day.
L \v'/

Proposed Water Sourcéfs) Ute_ Water
Estimated Sewage Disposal Requirement 104950 gallons/day.
MNCTION:

Planning Commission Recommendation

Approval ( )

Disapproval ( )

Remarks

" Date 19 .
City Council

Approval « )

Disapproéval «€ )

Remarks

Date _ ' /19 .

Note: This form is required by C.R.S. 106~3-37 (4) but is not a
part of the regulations of the City of Grand Junction.

Page 2 of 2




City of Grand Junction. Colorado 81501
250 North Fifth St., 303 243-2633

January 24, 1979

Mr. Robert P. Gerlofs
Paragon Engineering, Inc,
P. 0. Box 2872

Grand Junction, CO 81501

Dear Bob:

Re: Lamplite Park Filing No. 1 N
As réquested,‘I have reviewed the revised détailed construction
plans for streets and storm drains for the above as submitted
on January 16, 1979. All previous review comments have been
adequately addressed. Please consider these detailed plans to

be approved by this office for construction. Thanks for your
cooperation.

Very truly yours,

Ronald P. Rish, P.E.
City Engineer-Public Works

RPR/hm

cc - Del Beaver
John Kenney
Jim Patterson



