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Soil Sample CH 

Location LMAPLITE PARr: St.:F~D. 

Boring No. 8 DcFth lQ' 
Sample No. J 

.> 

Natural Water Content (w) 29. 4 

Specific Gravity (Gs) 2 ·55 

SIEVE ANALYSIS: 

Sieve No. C:·~ Passing 

1 1/211 
111 
3/4" 

- V2" 
4 
10 lQO.O 

20 99.9 
40 99.7 
100 99.2 

200 98.0 

HYDROMETER At..J.t.LYSIS: 

Grain size (mm) % 

.0200 75.7 

.0050 49.8 

. 

- SOil ANALYSIS 

.._ 

-
SUMMARY SHEET 

Test No. 17818. J-5 

Date 8/12/77 

Test by St-~S 

% 
In Place Density (To) 87.2 pcf 

Plastic Limit P.L. 252.6 o;o 
Liquid Limit L. L 51.0 % 
Plasticity Index P .I. 24.4 % 
Shrinkage Limit LL5 % 
Flow Index 
Shrinkage Ratio % 
Volumetric Change Ofc 

Lineal Shrinkage % 

.. MOISTURE DENSITY: ASTM METHOD 

Optimum M:>isture Content - wo 0'c 
N.aximum Dry Density -Td pcf 
California Bearing Ratio (av) 0~ 

Swell· l Days 4. 0 Of 
;C 

Swell against 12 OQpsf Wo gainl4 · 0 c· c 

Allowable side friction - 200 p:.: 
~--

Mi~'EA~l~G~ ide friction - 150 ps~ 

Housel Penetrometer (av) ps~ 
Unconfined Compression {qu) 2 000 ps: 
Plate Bearing: ps: 
Inches Settlement 
ConsolidationS. 4% under 4000 psr 

PERMEABILITY: 

K (at 200C) 
"void Ratio 

/' t. 
"-· y 

~ Sulfates 2 000+ ppm. 
OTE: In formational state: qu=lE,O:J 
psf max., 1600 psf min. Al1owab:e . , 

friction 1400 psf; min. D ... Sl.Ce - .L 

side friction - 450 psf. 

liNCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 



----- SUMI\.\ARY SHEET 

. Soil sample CL Test No. 17818. J-5 

· L0 cation L~Eial!f; E8R~ SW~D. Date 8i12L:77 

&ori09 No. 2 Depth 2 I 5 1 

'Sample No. 2 Test by ~~~ 

' ~ Natural Water Content (w) 17.7 % 
f 

Specific Gravity (Gs) 2.61 In Place Density (To) 95.3 pcf 
t 
~ 

\ SIEVE ANAlYSIS: 
t 

Sieve No· % Passing Plastic Limit P. L 16.1 % 
Liquid Limit L. L 30.9 % 

1 1/211 Plasticity Index P.l. 14.8 % 
111 Shrinkage Limit l~. l % 
3/411 Flow Index 

~ 1/211 Shrinkage Ratio % 
. 4 100.0 Volumetric Change % 

10 99.8 Lineal Shrinkage % 
20 99.2 

40 97.2 

100 86.1 
200 74.4 MOISTURE DENSITY: ASTM METHOD 

Optimum Woisture Content - wo % 
Maximum Dry Density -Td pcf 
California Bearing Ratio {ov~ Ofo 

Swe II· l Days • 3 % 

HYDROMETER ANALYSIS: 
Swell against lOO~sf Wo gain 8. 9 % 

Groin size {mm) % BEARING: 

. 0200 46.6 
Housel Penetrometer (av) 1800 psf . 0050 36.9 
Unconfined Compression {qu) psf 
Plate Bearing: psf 
Inches Settlement 
Consolidation % under psf 

-- PERMEABILITY: . 
!iveem data ~iven at 300 psi exuda tic n: • K (at 200C) 
R = l-6 Void Ratio 
Exp. press·.::re = 7 
Dis placer..cn t - 3.50 Sulfates 1500+ ppm. 

""--

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 

....... - COLORADO SPRINGS, COLORADO --
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1000 West F II 
C 1 1 mo•r· <;• 

o orado Sor·~-.. r. .,,, 1::> 80907 
(303) 632-3593' 
Home Office 

Lamplite Developllent 
c/OParagon 2n9 ineers, Inc. 

P o Box 2872 
Grand Junction, co 81501 

.~. 

v 

August 30, 1977 

Re: sUBSURFACE SOILS INVESTIGA'l'I~ 

LAMPLI'l'E PARK SUBDIVISION 

GRAND JUNCTION, COLORADO 

Gentl•en: 

Tranaaitted herewith is the report giving the results 
of a 1ab1urtace soils investigation for a proposed 
subdivilion to be located on the south bank of the 
Colorado River near the Orchard Mesa section of the 
metro~litan area of Grand Junction, Colorado • 

Respectfully aut.itted, 

GJ)Itl••• 
L~ Job &o. 17818, J-S 

270o Highway sowes' 
Pueblo, Colo 81003 
(303) 546-1150 

PO Boa 1427 
GlonwOOCJ Spru'IOs. Colo 8160 (303194>6020 1 

109 Rosemont Plaza 
Montrose. Colo 81401 
(303) 249-7838 

P.O. Box607 
Gunnison, Colo 81230 
(303) 641-2276 

P.O. Box 1643 
Rock Springs. Wyo 82901 
(307) 382-2649 
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ABSTRACt's -
... ...,... 
v 

The contents of this report are a sub-

surface soils investigation and foundation recommendations for a 

proposed 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 ia located approxi-

mately 1.5 miles south of the central section of Grand Junction, 

colorado. ~t the present time, the Laboratory has not seen plans 

tor 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 divided into two approximately equal portions. The 

southern portion of the 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 

conaiatin9 of continuous wall footings beneath exterior load bearing 

walla and either continuous footings or isolated spread footings 

beneath columna in the central portion of the building and other 

points of concentrated load. In this area, the foundation system 

can be designed baaed on a maximum allowable bearing capacity of 

3500 ~f and a minimum dead load pressure of 400 psf. 

In the northern portion of the tract, 

land aovement dictates that each individual foundation should be 

desivned, due to special reinforcing and cross ties which will be 

necessary. In this area, either a well balanced system of continuous 

spread fOOtings with erose ties or a well reinforced structural 

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

-1-
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for this particul"n:' area in the body of the ~rt. 

Because of variations in building loads 

and variations in the soil 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 ayatem, contact pressures beneath 

exterior load bearing walls should be balanced to within about 300 

psf around the structure. Interior colu~~ loads, if used, should 

be designed for unit loads of approximately 200 paf more than the 

average of the preaaures selected for the exterior walla. If a 

reinforced structural slab is used, balancing will not be possible, 

but should be compensated for by the reinforcing of the slab. In 

the southern portion of the site, basement structures may be used. 

In the northern portion of the site, basement structures are not 

recOIIJilended. 

Adequate drainage aust 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 atructurea should be used unless an overall drainage system 

is designed for this half of the aubdivision. 

Floor alaba on grade should be constructed 

to act independently of other atructural portions of the building 

in the aouthern portion of the aite. In the northern portion of the 

site, the entire building should be tied together as a unit and no 

separation should exist. 

More detailed recommendations can be 

found within the body of this report. All recommendations are 

subject to the limitations aet forth herein. 

-3-



GENERALs -
The purpose of this investigation was to 

de~ereine the qeneral •uitability of the eite for con•~ruc~ion of a I 
aeries of lightweight residential structures. Characteristics of 

the individual soils found in the teat borings were examined for use 

in designing the foundations for theae structures. Some data was 

obtained concerning the surface aoila to determine their character-

iatics aa a pavement base or subbase. 

The proposed residential site is located 

·alOng· the south bank of the colorado·River, in the Orchard Mesa 

aection of metropolitan Grand Junction. The aite generally lies 

between C Street and the river and immediately east of Roubideau 

Street. Sites both east and weet of the tract are at least partially 

developed. 

The construction site ia situated on 

the middle terrace of the colorado River and ia quite level across 

the southern portion of the site. An eaat/west acarp exiata across 

the site which divides it into two roughly equal portions. The 

southern portion is a bit larger than the northern portion. Drainage 

in the immediate vicinity of the aite will be controlled by the 

propoaed streets so that the direction of drainage may vary from 

point to point. In general, however, drainage will be northerly 

into the Colorado River. Both •ubsurface and aurface drainage are 

fair to good in the area. 

The •outh bank of the Colorado River in 

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

-4-
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in depth. 
i.-4lltt. e~. 

For t~~ost part, the exposed b~8 are of the .Mancos 

shale formation. on this particular site, the south bank of the 

colorado River consists of 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 ia to be carried through the subdivision 

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

the water which presently enters the subdivision and will helP to 

stabilize the existing elide area •• 

The soils in the slide area consist of 

a aix 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 

aaterials 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 consiat of 2 or 3 feet of lean clay, with aome gravel mixed, 

overlying a very coarse clayey eand mixed with large quantities of 

sands• gravela, and some cobbles. With greater depth. the clay 

-s-
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--content of the a~ decreases, probably due 0 past: drainage, and 

the true classification of the soil is that of silty sand mixed with 

cobbles and minor amounts of clay. In general, these sand/cobble 

deposits are dense and stable. 

These alluvial materials overlie the 

t~ancos Shale which acts 88 bedrock in the area. The l·~ancos Shale 

is characteristically a thick sequence of shaley beds containing a 

feW sandy zonesMd 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 act as a bloeky unit under hillside conditions. 

Formational shale was not found in the southern portion of the tract, 

due to the very dense cobble and aand gravel mix which resiated 

attempts at drilling past 19 feet. Both the weathered and the un-

weathered shale ~ere found in test borings placed in the northern 

portion of the tract. 

-6-



• . ..... 
BORINGS, LABORAT~ T~STS & RESULTSz 

Eight teat borings were drilled on the 

site as shown on the attached Boring Location Diagram. These test 

borings were drilled in such a manner as to obtain a reasonably 

good profile of the subsurface soils on the southern portion of the 

tract and they probably form as good a profile aa 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 baa been sufficiently 

defined that no further teat borinqa ·were deemed necessary at this 

time. All borings were drilled with a power-driven, continuous 
-

auger drill. Samples were taken with the standard split spoon sam-

pler, by thin wall tubes and by bulk methods. 

As indicated.on the attached drilling 

logs, the subsurface materials can be roughly divided into a three-

layer eyatem. At least in portions of the tract, an upper layer of 

colluvial clay was found which was mixed with same gravel and sand. 

This material is relatively thin, being 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 ma-

terial was found to be quite coarse grained and contained numerous 

cObbles and gravel. The matrix of this soil is a clayey sand, but 

the material contains so much coarser 9rained aoil that the effect 

of the clay binder is minimal. This •aterial 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 
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lott ~tach of its, __ )ay binder, it w~tF ~ctaally" . ...: .. :?assified as a silty 

It ia believed to be only a ~~rt diatance above the under-

lyin9 tormational shale. In the nortern portion of the site, the 

•oil baa been considerably more mixR and the number of cobbles and 

gravel within the upper alluvial ao~ ia much smaller than in the 

southern portion of the site. Even ·.ere, however, the soil actually 

claaaifies aa a clayey sand and, in some cases, as a silty sand, 

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

fonaation. 

The thin and bottom layer of the profile" 

consists of the hard, dense, format~al Mancos Shale. In the 

southern portion of the site, tbia male exists at some depth below 

19 feet. It ia hard, dense, and r .. anably stable. In the northern 

portion of the tract, the shale haa~een broken into blocky segments 

of fairly large size which have movd toward the river. In this 

area, the shale formation is still ard and dense, but baa simply 

E£1 
:f 

f 
! 

broken along the existing fracture ~ the original formation. Precise 

engineering characteristics of all ~• soil types encountered on 

the site are shown on the attached sm8ary sheets. The following 

discussion will be more general in atare. 

soil Ty~No. 1 was classified as a 

clayey sand of very coarae grain .~. It should be noted that the 

•alllples tested by the Laboratory an venerally the finer portion 

Of the sample•. The coarser gravel and cobbles were not included 

1n the analysis. In general, this .Ul is plastic, of low perme

ability, and of high density. Due 1P the clayey content of the 

-s-



•oil, it bas a ~y mild tendency to expan~pon the additio~ o: 

~oisture, if it is in a dry, dense condition. This tendency ~~ 

expand is quite s~all and will not affect the structural ~or~io~ of 

the buildings. It will affect floor alabs on ~rade and othe!' f!.:.t-

work. Again, due to the cobble and gravel content of this tt:~t~r:~l) 

ita tendency to lonq term consolidation is quite low. On both 

sections of the subdivision, the allowable bearing value of thi~ 

material will be found to be 3500 paf maximum. A minimum dead load 

pressure of 300 psf should be maintained on this material. ~is 

soil.contains sulfates in detriment~! quantities. 

soil Type No. 2 is a lean clay foand 

sostly near the aurface of the qround. Thia material appear.s te be 

mostly colluvial in origin, although aome of it may be a river 

deposit. This material was found pri~rily in the southern portion 

of the site, with one major exception. It ia fine grained, plastic, 

of medium permeability, and generally of medium density. In th~ 

dry, denae state, this soil haa a tendency to expand upon the ad~iti~n 

of moisture. This tendency is sufficient to affect structural 

members of the buildings and must be considered in design. !he 

clays have a tendency to long term consolidation under heavy loads, 

but under the proposed loading, consolidation will be negligible. 

Por the moat part, thi& clay ia not recommended for use as a focn-

dation material since it ia expansive and can easily be rem09ed. 

If it is used, however, in the aouthern portion of the aubdivision, 

this clay has a bearinq value of 2800 psf and a mintmum dead loa~ 

pressure required of 1000 paf. In Teat Boring No. 8 - the only 

borinq in which it waa found in the northern portion of the aite -

-9-



the maximum bea01g value must be limited .-..teo:> psf. In ~~is c-ase, 
~~ 

however, the minimum dead load pressure required is reduc~= to :~o psf. 

This soil contains sulfates in detrimental quantities. 

soil Type No. 3 ia a high plastic c:~y 

which is typical of the ¥ancos Shale formation and the we!there~ 

clays derived from it. For the ~oat part, these clays are hic~ly 

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

fracturing and fissuring found within the shale mass, the :?eiT.-e·ability 

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

in these fractures as if in small pipelines. The clay itself is 

of relatively low permeability, however. In the southern ~ortion 

of the site, the Manco. Shale acts as bedrock beneath the site, 

while in the northern portion of the site, that Y.ancoa Shale which 

was found by~e teat borings ia part of a rotational move£ent toward 

the river. In this area, the Mancoa Shale can still be considered 

as a bedrock, but must be divided into larqe blocks, ratter ttan 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. In both the formational and weathered eonditions, this 

material is expansive upon the addition of moiJiture. '!'he amount of 

expansion ia eapable of moving atraetural portions of the building 

aa well aa floor slabs CD grade and other flatwor~. Thia material 

ia ao ~enae that long term consolidation will not be a major problem. 

In the northern portion of the site, lateral movement shogld be 

considered in design of any structures, however. rn general, this 

soil ia ao deep that it will not afteet most foundations direetly, 

-10-
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but as an overa -:·. averaqe the bearing v::.h~ can be t<'!'<en 'ls 15} x~o 
y ~ ' 

psf maximum with a 1600 psf roinimum dead load requirement. On"'! 7ery 

soft area of weathered Mancos Shale was found near rrest: Borins- ,-~. e. 

In this area, the maximum bearing value should be reduced to 2C :<) 

psf. The minimum dead load requirement would also be reduced L:-. 

this area to approximately 300 psf. 

A free water table was found in mos~ of 

the test borings drilled on the site. Those test borings ~hie~ die 

not indicate a free water table at the time of drilling may have been 

·· plagged by the drilling operation or the permeability may be scffi-

ciently low that the water did not move freely into the test boring. 

~ven those borings which did not find free·water found soils ~ite 

near saturation, so that a free water table must be assumed over 

the entire aite. 

An upper perched water table was found 

in Teat Boring No. 3 at a depth of 6 feet. This is being mai~tained 

by a layer of clay, however, and the general water table on fue 

southern portion of the site is believed to average between 13 and 

15 feet below the existing surface. At the present time, in t~e 

northern portion of the subdivision, the free water table could be 

at any level from the aurface of the ground down at leaat to the 

aurtace of the formational shale. At present, an irrigation ~itch 

runa acroaa the site in an eaat/weat direction and in the southern 

portion ot the site. Parts of this irrigation ditch are linec 

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

water found on the aite comes from thia irrigation ditch and when 

-11-
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the ditch is placed within a pipeline, the source of this water ca~ 

be out off. The free water table will pose no particular proble~s 

to the buildings on the southern portion of the site, but a special 

drainage requirement must be made for the northern portion of the 

CONCLUSI~& RBCQ·:MEND,'\TIONS: 

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 loada_or unusual design conditions should be reported 

to the Laboratory so that changes in recommendations can be made, 

it necessary. Moat residential structures consist of relatively 

lightweight, loa~ bearing walls along the exterior and either load 

bearing walls or isolated column pada 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 li9ht. 

Due to the presence of the alide area 

previously discussed in the northern section of the site, the 

general foundation discussion will be divided into·two portions. 

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

and stable. This is the area aouth of the scarp and contains 

slightly over half of the aubdivision. Residential structures in 

this area should be designed with shallow foundation systems con

stating of continuous footings beneath bearing walla, reinforced 

-12-



, -
as 9raae bealll8. 

'-:__/ 

The center walls may be eitder grade bea~s c= 

isolated apread tooting& beneath columna, depending upon whic~ o: 

the aoita the foundations rest. If foundations rest upon soils o= 

Type No. 2, they must be designed to resist at least mild expansion. 

Foundation• should be proportioned on the basis of a maximum all~-

able bearing capacity of 2800 psf. A minimum dead load pressure 

of 1000 psf should be maintained at all times. It should be noted 

that this layer of clay is quite thin and the expansive problem 

could be avoided completely simply by removing it and placing the 

foundations on the underlying clayey aands and cobb lea. On this 

cobble material, foundations ehould be proportioned on the baaia of 

a maximum allowable bearing value of 3500 pef. A minimwm dead load 

preasure of 300 psf should be maintained. 

It is recommended that these ahallow 

foundations be designed to rest upon the underlying soils of ~pe 

~o. 1, to avoid the expansion problema associated with soil Type No. 2. 

Foundations should extend at least 20 inches to 2 feet below the 

surface of the ground for frost protection. 

Due to differences in the alluvial aoila 

on the site, it ia recommended that each building be well balanced 

to lower the amount of potential differential movement. Pootinq 

wi~ths should be varied so that the total load on the eoil ia 

approximately the same at all points around the buildinq walla. 

The Laboratory would recommend a balance within ~400 paf around 

•kterior walla. Isolated interior columna should be balanced for 

loads about 200 p8f greater than the exterior walla. 

-13-



It is recommend.-,. that stem walls i:; A_::-.~ 
"----'' 

buildings be desi9ned as grade beams capable of S?anninc at l~~s~ 

12 feet. Horizontal reinforcement should be placed continuocsly 

around the structure with no gaps or breaks in the reinforcin~ steel 

unleaa they are specially designed. Beams should be reinforceo at 

both top and bottom. If the foundation rests on soil Type No. 1, 

the reinforcing should be aporoximately balanced between the too 

and bottom. If the foundation rests on soils of Type No. 2, the 

major reinforcing should be placed near the top of the wall. 

It should be noted that both of these 

soils are sufficiently strong that they will support a non-footing 

foundation or a grade beam on grade. In this case, voids would he 

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 qrade or over a compacted sand blanke~ 

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 tra? 

water beneath the floor slab. All floor slabs on grade in this area 

should be constructed so aa to act independently of the columns 

and bearing walls. In addition, concrete floor alabs on grade 

should be placed in sections no greater than 30 feet on a side. 

Deep construction or contraction jointa should be placed at these 

linea to facilitate evan breakage. This will help reduce unsightly 

cracking caused by differential settlement. 

-14-
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Since the aout~rn portion of the eite 

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

area both during and after construction to prevent ponding of water. 

The ground surface around the structure should be graded so that 

surface water is carried quickly away from the building. Minimu~ 

gradient within 10 feet of the structure will depend on surface land-

soaping. Bare or paved areas should have a minimum gradient of ~. 

while landscaped areas should have a minimum gradient of 7%. Roof 

drains, if any, should be carried acroaa all backfilled areas ane 

discharged well away from structures. If roof drains are not used, 

the backfill area should be compacted. If the surface drainage pro-

visions cannot be complied with, a peripheral drain consisting o-f 

an adequate 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 90% of the maximum Proctor density, AS'D-: 

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 ahould be 

accomplished by mechanical means. No flooding techniques of any type 

ahould be used in thia area. 

-15-
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The northern po_.ton of this tract, 
''-./ 

north of the scarp line conaiets of a deep circular movement of 

fairly large proportions. It is not known when this movement 

occurred, but its cause was the weakening of the shear resistance 

of the underlying ,.lancos Shale, and additions of water from the 

trriqation ditch and other areas to the aouth over a long period of 

time. If the source of water ia at leaat partially removed and 

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

the aaaoeiated weathered material, cobbles and aand above can be 

atabilized. Movement within the aaas will not be rapid or catas- , 

trophic in any event, but will tend to be a alow creeping action, 

if any aovement oecura at all. 

Due to the preaence of this elide area, 

the owner ia presented with two choice• for development of the area. 

1) The area north of the exiating acarp can be uaed by realign-

ing the location of the lota, by conatruction of a subdrainage 

ayatem, and by uae of apecial deaigna of the foundation&. 

2) 'l'he area can be abandoned for use •• a buildinq site and 

the aubdiviaion redeaigned to uae thia area as the open qround. 

Due to the type of alidinq which took 

place and the foraation of the larve block& of Mancoa Shale, it is 

quite pa.aible to use the swiaa aethod of deep drainage ayatems 

and apecially tied atructurea to aafely build on the aite. If this 

ia done, however, proper procedure• aust be followed so that 

seepa9e water ie removed and the houeea are properly reinforced 

and placed. 
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If this site is=-., be used, the exa=t 

design of foundations would depend upon the load arrangero~nt within 

the house. Each structure should be examined and designed B@pa

rately, with reference to the particular conditions on that specific 

site. In general, foundations could consist of a aeries of grade 

beams with interior cross ties so that the foundation resembles a 

aeries of boxes. If movement took place, the foundation would be 

sufficiently rigid that the structure would be safe. As an alter

nate foundation, a reinforced structural slab could be uaed which 

would support the building in the same manner. such a slab mast· 

be properly and heavily reinforced, however. A atmple 4-inch slab 

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 anita. These 

structures will not require balancing, but in general, should be 

designed for a bearing capacity of 3500 paf matmum. A 300-pef 

ainimam dead load requirement should also be followed, except on 

the structural type of design. The subdivision should be designed 

so that a flexibility exists to move the locatioo of each residence 

if the inspection indicates that it should be moved. 

Of primary illportance on this site is 

subsurface drainage. !be Laboratory would recommend a drainaqe 

•yat .. along the entire length of the scarp and around the building 

areas. Peripheral drains would not be required around each house 

-17-
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[ provided this ov'~ll drainage is accomplisl, _ _;;• Surface grading 
t 

around the houses 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 piers. Earthwork should be 

designed such that load is removed from the upper portion of the 

slide area and placed on the lower portion, or, preferably not 

placed on the movement area at all. Sewer linea would generally 

be incorporated into the aubdrainaqe 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 hoaae and utility. 

The surface •oils on this site were 

tested using the Hveem-carmany method to determine their character-

istics aa a pave~~ent base and subbase. Valuea are shown on the 

summary sheet for Soil Type No. 2. Baaed 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 tound to contain sulfates in detrtmental quantities. Type II 

cement is therefore recommended for ase in all concrete which will 

be in eontact with the foundation soils on this eite. calcium 

chloride •hoald never be added to ~pe II Cement. 

-18-
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It should be reiterated that the Labora-

tory believ~ that construction can take place on the northern 

portion of ~he tract, if the owner wishes to do so. Proper drainage 

design will be essential to this construction as well as special 

foundation 4•sign and inspection. Special requirements have been 

covered in • general way in this report to allow the owner to decide 

if such c~truction is economically feasible at this time. If the 

owner deei~~ to construct units on the north portion of this site, 

detailed recommendations for a drain ayatem can be supplied almost 

immediately. special foundation 4esiqn could wait for the individual 

building plana to be completed. 

It la believed that all pertinent pointe 

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. 

-19-
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'-> ROCK DESCRIPTIONS: 

-Topsoil 

----Man-made Fill 

GW 

GP 

GM 

GC 

sw 

SP 

SM 

sc 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Well-graded Gravel 

Poorly-graded Grovel 

Silty Gravel 

Clayey Gravel 

Well-graded Sand 

Poorly-graded Sand 

Silty Sand 

Clayey Sand 

Low-plasticity Silt 

Low-plasticity Clay 

Low-plasticity Organic 
Silt and Clay 

High-plasticity Silt 

High-plasticity Clay 

High- plasticity 
Organic Clay 

Peat 

GW/GM Well- graded Gravel, 
Silty 

GW/GC Well-graded Gravel, 
Clayey 

GP/GM Poorly-graded 
Silty 

GP/GC Poorly- graded Gravel 
Clayey 

GM/GC Silty Gravel, 
Clayey 

GC/GM Clayey Gravel, 
Silty 

SW/SM Well- g roded Sand, 
Silty 

SW/SC Welt- graded Sand, 
Clayey 

SP/SM Poorly-graded Sand, 
Silty 

Sf?'SC Poorly- graded Sand, 
Clayey 

SM/SC Silty Sand, Clayey 

SCISM Clayey Sand, Silty 

CLIML Silty Clay 

SANDSTONE 

SILTSTONE 

SHALE 

CLAYSTONE 

COAL 

LIMESTONE 

DOLOMITE 

MARLSTONE 

GYPSUM 

Other Sedimentary Rocks 

GRANITIC ROCKS 

DIORITIC ROCKS 

GABBRO 

RHYOLITE 

ANDESITE 

BASALT 

TUFF a ASH FLOWS 

BRECCIA a Other Volcanics 

Rocks 

SCHIST 

PHYLLITE 

SLATE 

METAQUARTZITE 

MARBLE 

HORNFELS 

SERPENTINE 

Rocks 

'MBOLS a NOTES: 
'-._/ 

~ DESCRIPTION 

9/12 Standard penetration drive 
Numbers indicate 9 blows to drive 
the spoon 12" into ground. 

ST 2-1/2" Shelby thin wall sample 

Wo Natural Moisture Content 

Wx Weathered Material 

yo Natural dry density 

T.B.- Disturbed Bulk Sample 

® Soil type related to samples 
in report 

~Test Boring Location 

IZI Test Pit Location 

1---zk--t Seismic or Resistivity Station. 
Lineation indicates approx. 
length a orientation of spread 
( S =Seismic , R= Resistivity) 

Standard Penetration Drives ore mode 
by driving a standard 1.4 • split spoon 
sampler into the ground by dropping a 
140 lb. weight 30". ASTM test 
des. D-1586. 

Samples may be bulk, standard split 
spoon (both disturbed) or 2-Yz" I. D. 
thin wall (11undisturbed 11

) Shelby tube 
samples. See tog for type. 

The boring logs show subsurface conditions 
atthe dates and locations shown ,and it is 
not warranted that they are representative 
of subsurface conditions at other locations 
and times. 

EXPLANATION OF BOREHOLE LOGS 
AND LOCATION DIAGRAMS 
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Test No. 1"78:..~ J-5 

Date __________ B_/_1_2~/_7_7_ 

Test by __________ ~s~~~~.s-

SILT TO CLAY 

Nonplastic to Plastic 

T 
T 

bQ I _l 'i.l 
D-lameFer- (nf) 

.001 

#20 #40 #lCX ~200 - Sieve No. 

Sample No. ______ __ 

Specific Gravity____ 2. 6 __ 1 __ _ 

M-Asture Content_ 3. 1% 

Effective Size __ _ 

cu _____________ __ 

. cc ______________ _ 

\ 
;Fineness Modulus ______________ _ 

: :. .l . .2.i_._Q_ '( ? . =. ---13 ._9_'{ 

; BEAPING 3~00 ------ pef 
·-·~----- -·- .. 

GRAIN SIZE ANALYSIS 

% Passing 

1 1/£:.:. ______________ _ 
l" ----
314" 

I ------------------------------1/2~ 100.0 
3/8 ~ 97.8 

4 -------------::-9-:=--. -:::-----
10 ____ ------~8"::::'7_."::::'2 __ _ 
20___ _ ______________ 7_7_.~5~-----
40 _______ _ 71.3 --,-----
100 53.3 
200 __________ 4_4_._8 __ _ 

0200 ----------------~3~2-·~7 ____ __ 
0050 21.3 

Sulfatee _________ 5~0~o~~-----------F?m 
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!~ay 10, 1978 

Mr. James R. Roberts 
Paragon Engineering, Inc. 
p. 0. Box 2872 
Grand Junction, CO 81501 

Dear Jim: 

Re: Tamarack Meadows Sub. 
Arbor Village Sub. 
No. 3 l'ilest 

City of Grand Junction. Colorado 81501 

25:l ~~orth Fifth St., 303 2~3-2633 

~\ 
-~ 

No. 2 troute Sub. First Addition, 
Park Filing No 1, Ridges Filing 

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 does 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. 

Sin~y, , 

k~<?~~~ 
Duane R. ~~E. 
City Engineer-Utilities 

DRJ/hm 

cc - District Engineer, Colorado Department of Health 
~_i_ty_-:-C_Q_U}1_ty_p1an!1J_ng __ Depa_r_tment 

I 



- _ ____Lamp_.l_ile..J?.ark ..,.£il.in.g_lli"-- -------·-------
nu.me c .. f 5~J~)d i ... ". i ~;.J ':'):~ 

Jon Abrahamson etal 

P. 0. Box 2966 

name 

addre:.' 

•• 
·' i-'. 

------

.'i 

--------. ---. 

_..ziD._-0084 ---------------
business pho:1e business phone 

r:.:-::n:·:..ic·;, Filing One 

Eightee~ ~18) copies submitted x _ __;... ____ _ date 10/3/77 

F.. Hc7lsicns to Preliminary Plat? x -----
yes no 

If so,. list. {add attached sheets if necessary) NA 

T~;·.~ following ci::eck list shall be completed to insure that t:-.·." :----:-~: 

conta.jn the esse~tlal information required by the subdivisic: 
gulations; (See regulations for detailed information). 

27-2.3 
b. 

c ... J., '1. 

' .. .L i 

. ( 2) 
{3) 
' ~ {. 

' •l J 

(5) 

(7} 
(8} 

(9) 

(10} 
(ll) 

Scale of Map 

!:c3..;-ne of Subdivision 
t'ate 
~cgal Descrlpt~=~ of 7ropc~~~ 
Control pc ints, dimens io11s, c:•1; lo~., 
bearings 
Boundary lines, right-of-way lines, 
ease:nents, ditches and let: lines 
'I.;:_ th be2.rings and distance.' 
Streets and other rig~ts-o£-way -
names and dimensions 
Location and Dimensions of easements 
Lots numbered and area of each lot 
in square feet 
Location and description of all 
monuments 
Statement of land ownership 
Dedication statement - easements, 
rights-of-way and public sites 

X 
-·-~ --·~···--·----···-·--·----

X 

---------X-- .. ---------
__ __;,.; _________ -----

_________ x ____ _ 

X 

X 
--·----~-·--· .... ·-

--·--X.-.-------
--~-----

1 



(12) 
(13} 
(14) 

Sur._Jor or Engineer Certifica__../on 
Appropriate certif1cation blocks 
Clerk and Recorder Certification 
Block 

Supporting Doclli~ents 

27-2.3 c. (13} Copy of certificate of title with list 
of all mortgates, JudgQents, liens, 
easements, contracts and agreements 

d. 

of record. Sub/ w/ Prel Plan 
(14) Proof of easement dedication 

(1) Improvements Guarantee 
(2) Composite Utility Plan 

The following check list shall be completed to insure that desig~ 
standards required by the subdivision regulations are met. (See 
regulations for complete details) 

Site Considerations 
Streets, Alleys and Easements 
Blocks 
Lots 
Sidewalks 
Irrigation sytems and design 

27-3.1 
27-3.2 
27-3.3 
27-3.4 
27-3.5 
27-3.6 
37-3.7 Public Sites Reservations and Dedications 

This application completed by: 

Paragon Engineering, Inc. 
name name 

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

address 

;o/3/77 

Thomas A. Logue 

X 

X 

X 

X 

X 



-
W\TBLOPMENT SUMHARY FORM '>../ 

CITY OF GRAND JUNCTION 

Date: oct 3. 1977 

Development Name: __ ~L~a~m~e~Ll~·t~e~P~a~rk~---------------------------
Filing One 

Locati.on of Development : TOWNSHIP 1W RANGE 15 SEC 23 l/4 SE ----
Owner(s) NAME -------------------------------

ADDRESS -------------------------------
Developer. (s) NM1E ---------------------------

ADDRESS _______________________ _ 

~¥Pe of Development Number of 
Dwelling Units 

Area* 
(~.cres) 

{x ) 

( ) 

( ) 

{ ) 

( ) 

( ) 

( ) 

Single Family 57 

Apartments 

Condominiums 

Mobile Homes 

Commercial N. A. 

Industrial N. A. 

Other (specify) 

Dedecatect Street 

Walkways 

Dedicated School Sites 

Reserved School Sites 

Dedicated Park Sites 

Reserved Park Sites 

Private Open Areas 

Easements 

O.ther (Specify) Private Roads 
R. V. Storage 

.TOTAL 

*By Map Heasure 
Page l of 2 

5.6 . 

1.9 

1.5 

0.6 
0.2 

9.8 

% of * 
Total Area 

56.8 

19.8 

15.3 

6.3 
1.8 

1om6 

---

J 



Estimated Water Requirelll~------_-_;;...... __ _.:;:.l.:::.l.z.._, 8=-0=-0=-----......,. ____ gallons/ day o 

Proposed Water Sourcaln> Ute Water 

Estimated Sewage Disposal Requirement __ l.;...O.J.,~9.;..5.;.0 _____ gallons/day o 

l.CTION: 

Planning Commission Recommendation 

Approval ( ) 

Disapproval ( ) 

Remarks 

·Date ,19 

City Council 

Approval ( ) 

Disapproval ( ) 

Remarks 

Date ,19 .. 

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

Page 2 of 2 
... 



Mr. Robert P. Gerlofs 
Paragon Engineering, Inc, 
P. 0. Box 2872 
Grand Junction, CO 81501 

Dear Bob: 

City of Grand Junction. Colorado 81501 

250 North Fifth St.. 303 243-2633 

January 24, 1979 

\ 
Re: Lamplite Park Filing No. 1 

As requested, I have reviewed th-e,---revtsed ae-tailed 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. 

RPR/hm 

cc - Del Beaver 
John Kenney 
Jim Patterson 

Very truly yours, 

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


