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• Application Fee .q~ i-//£Lt?.a tJ Vll-1 1 

• Submittal Checklist* 1 Vll-3 1 

e Review Agency Cover Sheet* Vll-3 1111111 11111111111111111111 

e Application Form* Vll-1 1111111811111111111111111111 

e Reduction of Assessor's Map* Vll-1 1111111811111111111111111111 

• Evidence of Title Vll-2 

0 Appraisal of Raw Land Vll-1 1 1 

• Names and Addresses* Vll-2 

e Legal Description* Vll-2 

0 Deeds Vll-1 

0 Easements Vll-2 1 1 1 1 1 1 1 

0 Avigation Easement Vll-1 1 1 

OROW Vll-3 1 1 1 1 1 1 1 

0 Covenants, Conditions & Restrictions Vll-1 1 1 

0 Common Space Agreements Vll-1 1 1 

e County Treasurer's Tax Cert. Vll-1 

0 Improvements Agreem~nt/Guarantee* Vll-2 1 1 1 

0 COOT, 404, or Floodplain Permit Vll-3,4 1 1 

e General Project Report X-7 1111111811111111111111111111 

• Location Map IX-21 

e Composite Plan IX-10 1 2 1 1 

e 11 "x17" Reduction Composite Plan IX-10 1 11181111 1111111111 11 

e Final Plat IX-15 1211111811111111111111111111 

e 11 "x17" Reduction of Final Plat IX-15 1 8111 111111111 1 1 

0 Cover Sheet IX-11 1 2 

• Grading & Stormwater Mgmt Plan IX-17 1 2 1 1 

0 Storm Drainage Plan and Profile IX-30 1 2 1 1 1 1 

0 Water and Sewer Plan and Profile IX-34 1 2 1 1 1 1 1 1 1 1 

0 Roadway Plan and Profile IX-28 1 2 

0 Road Cross-sections IX-27 1 2 

0 Detail Sheet IX-12 1 2 

0 Landscape Plan IX-20 2 1 1 

e Geotechnical Report X-8 1 1 

0 Phase I & II Environmental Report X-10,1 1 1 

e Final Drainage Report X-5,6 1 2 

0 Stormwater Management Plan X-14 1 2 

0 Sewer System Design Report X-13 1 2 1 

0 Water System Design Report X-16 1 2 1 

0 Traffic Impact Study X-15 1 2 

0 Site Plan IX-29 1 2 1 1 8 
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DEVELOPMENT APPLICATION 
Community Development Department 
250 North 5th Street, Grand Junction, CO 81501 
(303) 244-1430 

Receipt-------------
Drue _________ ~---------
Rec'd By __________ _ 

File No. !lJ.1·-1 I} -;f{/5 
We, the undersigned, being the owners of property 

situated in Mesa State as described herein do 

PETITION 

liJ Subdivision 
Plat/Plan 

0 Rezone 

0 Planned 
Development 

0 Conditional Use 

0 Zone of Annex 

0 Variance 

0 Use 

0 Vacation 

0 Revocable Permit 

PHASE SIZE LOCATION 

756 VALLEY 

0 PROPERTY OWNER 0 DEVELOPER 

IBX, INC. SAME 

640 SO. 12TH STREET 
Address Address 

GRAND JUNCTION, COLORADO 81501 
City/State/Zip City/State/Zip 

(970) 241-0604 
Business Phone No. Business Phone No. 

NOTE: Legal property owner is owner of record on date of submittal. 

From: 

ZONE 

To: 

this: 

LAND USE 

D Right-of Way 

D Easement 

0 REPRESENTATIVE 

HARRY MAVRAKIS 

518 28 ROAD. SUITE AJOO 
Address 

GRAND JUNCTIQN. CQLORAPO 81501 
City/State/Zip 

(970) 242-3667 
Business Phone No. 

We hereby acknowledge that we have familiarized ourselves with the rules and regulations with respect to the preparation of this submittal, that the foregoing 
information is true and complete to the best of our knowledge, and that we assume the responsibility to monitor the status of the application and the review 
comments. We recognize that we or our representative(s) must be present at all required hearings. In the event that the petitioner is not represented, the item 
will be dropped from the agenda, and an additional fee charged to cover rescheduling expenses before it can again be placed on the agenda. 

HARRY MAVRAKIS /"7 I NOVEMBER 30 1995 
Signature of Person Completing Application Date 

IBX,:h BY PAT TUCKER , PRESIDENT 

NOVEMBER 30, 1995 
Signature 'if Property Owner(sY- attach additional sheets if necessary Date 



GENERAL PROJECT REPORT 

THIS MINOR SUBDIVISION REQUEST IS TO REPLAT LOT 13, VALLEY 

WEST, FILING NO. TWO WHICH CONTAINS 9.30 ACRES INTO FOUR (4) 

SEPARATE PARCELS OF LAND RANGING IN SIZE FROM 1,47 ACRES TO 3.23 
ACRES. 

ALL UTILITIES, ELECTRIC, GAS, WATER AND SEWER ARE CURRENTLY 

INSTALLED WITHIN THE SUBDIVISION AND ARE AVAILABLE TO THE SUBJECT 

PROPERTY. 



84 LUMBER CO. 
200 ROUTE 519 
EIGHTY FOUR, PA. 15330 

GEORGE E. WILSON, TRUSTEE 
2627 WEST 6TH AVENUE 
DENVER, COLORADO 80204-4105 

W. T. BALL, TRUSTEE 
748 22 ROAD 
GRAND JUNCTION, COLORADO 

81505-9728 

IBX, Inc. 
640 S 12th Street 
Grand Junction, CO 81501 

COLORADO KENDALL, LTD. 
P.O. BOX 24188 
SAN JOSE, CALIFORNIA 

95154-4188 

BASIN WESTERN INC. 
P .0. BOX 877 
ROOSEVELT, UTAH 84066-0877 

ROBERT AND SYLVIA BEEMAN 
P.O. BOX 788 
MOAB, UTAH 84532-0788 

Harry Mavrakis 
518 28 Road, Suite AlOO 
Grand Junction, CO 81501 

R W PROPERTIES 
2627 WEST 6TH AVENUE 
DENVER, COLORADO 80204-4105 

DAVID AND MYRNA DODD 
7 6 7 VALLEY COURT 
GRAND JUNCTION, COLORADO 

81505-9714 

0. L. LEE 
162 SOUTH SAN JOSE DRIVE 
GLENDORA, CALIFORNIA 

91741-3730 

City of Grand Junction 
Community Development Dept. 
250 N 5th Street 
Grand Junction, CO 81501 



REVIEW COMMENTS 

Page 1 of 2 

FILE #MS-95-215 TITLE HEADING: IBX Minor Subdivision 

LOCATION: 756 Valley Court 

PETITIONER: IBX, Inc. 

PETITIONER'S ADDRESS/TELEPHONE: 640 S 12th Street 
Grand Junction, CO 81501 
241-0604 

PETITIONER'S REPRESENTATIVE: Harry Mavrakis 

STAFF REPRESENTATIVE: Kristen Ashbeck 

NOTE: THE PETITIONER IS REQUIRED TO SUBMIT FOUR (4) COPIES OF WRITTEN 
RESPONSE AND REVISED DRAWINGS ADDRESSING ALL REVIEW COMMENTS ON OR BEFORE 
5:00P.M., DECEMBER 27, 1995. 

GRAND VALLEY RURAL POWER 
·Perry Rupp 
None at this time. 

PUBLIC SERVICE COMPANY 
Tom Boughton 
ELECTRIC- This is Grand Valley Rural Power service territory. 
GAS- No objections. 

GRAND JUNCTION FIRE DEPARTMENT 
Hank Masterson 
The Fire Department has no problems with this proposal. 

12/6/95 
242-0040 

12/6/95 
244-2675 

12/12/95 
244-1414 

GRAND JUNCTION DRAINAGE DISTRICT 12/15/95 
lohn L. Ballagh 242-4343 

The dedication statement is not clear concerning easements. The City is not always the 
seNice provider yet some of the easements are dedicated to the City. On the other hand, the utility 
and drainage easement is to the property owners/homeowners association. What rights do all of the 
upstream properties draining into Persigo Wash have? The wash is there! In fact, the District has an 
easement dating from May 24, 1918, recorded in Book 230 at Page 11 that should be acknowledged 
on the plat. 

What language on the plat assures the future owner of Lot 13A that drainage from that land 
can flow across Lot 13B? Where does/will the drainage from Lot 13A hit a natural watercourse? 
Along what route? 



MS-95-215 I REVIEW COMMENTS I page 2 of 2 

UTE WATER 12115195 
Gary R. Mathews 242-7491 
No comment. Policies and fees in effect at the time of application will apply. 

CITY PROPERTY AGENT 12117195 
Steve Pace 244-1452 
1. The utility and drainage easement needs to be described in the dedication. 
2. The ingress-egress and utility easement needs to be described in the dedication (who uses this 

easement?). 

COMMUNITY DEVElOPMENT DEPARTMENT 12118195 
Kristen Ashbeck 244-1437 
Access spacing shall be determined at such time new parcels are developed. Colorado Department 
of Transportation approval will be required for any access to Lots 13-C and 13-D off Highway 6 & 
50. 

CITY POliCE DEPARTMENT 12118195 
Dave Stassen 244-3587 
This replat cause the Police Department no concerns. I would recommend that as these lots develop, 
the developer contact the Police Department for a security consultation. 

·ciTY UTiliTY ENGINEER 
Trent Prall 
WATER- Ute Water 
SEWER- City of Grand Junction- No comment. 

CITY DEVElOPMENT ENGINEER 

12118195 
244-1590 

12119195 
lody Kliska 244-1591 
1. On-site detention is a requirement for development of the proposed lots. Unless this 

applicant intends to pay for the improvements alluded to in the conclusion of the drainage 
report to allow for undetained flows, the detention requirement will be imposed and should 
be noted in the file for future development considerations. 

2. If the intent of the 20' multi-purpose easement is to also allow for drainage conveyance, the 
dedication language needs to be modified to include drainage. 

3. Since a utility and drainage easement is shown, the dedication needs to include utility. 
4. The statement regarding streets and rights-of-way is not necessary and needs to be stricken 

from the dedication. 

TO DATE. COMMENTS NOT RECEIVED FROM: 
City Attorney 
Mesa County Planning 
Mesa County Surveyor 
Grand Valley Irrigation 
U.S. West 
TCI Cablevision 
Colorado Department of Transportation 
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December 22, 1995 

RESPONSE TO COMMENTS 

mx MINOR SUBDIVISION 
Location: 756 Valley Court 
Petitioner: IBX, Inc. 

640 S. 12th Street 
Grand Junction, CO 81501 

Response to Comments Prepared By: ROLLAND Engineering 
405 Ridges Blvd., Suite A 
Grand Junction, CO 81503 
(970)243-8300 

The following Response to Comments will be in sequence of the REVIEW COMMENTS 
provided by the City of Grand Junction File #MS-95-215: 

GRAND VALLEY RURAL POWER 
Grand Valley Rural Power has no comments, no response necessary. 

PUBLIC SERVICE COMPANY 
Public Service Gas service had no objections to the Subdivision. Public Service commented that 
electric power to this area to be provided by Grand Valley Rural Power. As stated above, Grand 
Valley Rural Power had no comments regarding electrical power service. 

GRAND JUNCTION FIRE DEPARTMENT 
Grand Junction Fire Department has no problems with the proposed IBX Minor Subdivision. 
No comments necessary on our part. 

GRAND JUNCTION DRAINAGE DISTRICT 
The drainage concerns within the internal Lots will be addressed and resolved as the Lots are 
developed. The actual development of each Lot requires a grading and drainage plan be 
submitted to the Community Development Department of the City of Grand Junction. Multi­
purpose easements will provide for potential drainage conveyance. The easement recorded in 
Book 230 at Page 11 will be acknowledged on the Plat. The easement along Persigo Wash was 
acknowledged by the original Valley West Subdivision. 

UTE WATER 
Ute Water District has no comment. Policies and fees in effect at time of application are noted. 



CITY PROPERTY AGENT 
1) Language identifying and clarifYing the utility and drainage easements will added to the 

dedication. The inclusion of drainage purposes into multi-purpose easements is also 
noted. 

2) The ingress-egress and utility easements are pre-existing. Their establishment by recorded 
instrument will be noted on the Plat. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Access spacing will be detennined at such time the new parcels are developed. We note that 
Colorado Department of Transportation approval will be required for any access to Lots 13-C 
and 13-D off of Highway 6&50. 

CITY POLICE DEPARTMENT 
The Police Department has no particular concerns with this development. Individual developers 
must submit a plan to COMMUNITY DEVELOPl\1ENT and at that time they may contact the 
Police Department for a security consultation. 

CITY UTILITY ENGINEER 
City Utility Engineer has no concerns or comments at this time. No response necessary. 

CITY DEVELOPMENT ENGINEER 
1) At such time as the individual Lots are developed, a grading and drainage plan will be 

submitted. This plan will hold open any options to improve existing drainage conveyances 
that may eliminate the need for on-site detention. This option will be at the cost and 
responsibility of the individual developer. Multi-purpose easements shall include the right 
to install drainage conveyances should they be required. 

2) The intent ofthe 20 foot wide multi-purpose easement is to allow for drainage conveyance 
and the dedication language has been modified. 

3) The language to include utility has been added to the dedication. 

4) Language referring to street right-of-way has been stricken from the dedication. 



STAFF REVIEW 

FILE: MS 95-215 

DATE: January 3, 1995 

REQUEST: Minor Subdivision - Replat of an Existing Parcel within the Valley West Subdivision 
LOCATION: 756 Valley Court 
APPLICANT: IBX, Inc. 

STAFF: Kristen Ashbeck 

EXISTING LAND USE: One Undeveloped Parcel 

PROPOSED LAND USE: Four Parcels for Light Industrial Developement 

SURROUNDING LAND USE: 
NORTH: Light Industrial/Heavy Commercial -Business Unknown 
SOUTH: Hwy 6 & 50, 1-70 and Railroad Rights-of-Way 
EAST: Light Industrial/Heavy Commercial - 84 Lumber 
WEST: Light Industrial, Heavy Commercial & Undeveloped 

Ryall Electric Supply & Dodd Diesel 

EXISTING ZONING: Light Industrial (1-1) 

·SURROUNDING ZONING: All 1-1 

RELATIONSHIP TO COMPREHENSIVE PLAN 

No comprehensive plan exists for this area of the city. 

STAFF ANALYSIS 

The applicant is proposing to resubdivide Lot 13 of the Valley West Subdivision Filing 2 into four 
parcels. Lot 13 is approximately 9.3 acres, and the four new parcels would range in size from 1.5 
to 3.2 acres. This resubdivision is acceptable as there is no minimum parcel size within the 1-1 
zone, nor were there restrictions on the Valley West Subdivision that would prohibit further 
subdivision. Design details such as on-site drainage and ingress/egress drives will be addressed 
during the site plan review phase as development occurs on each of the new parcels. There are no 
outstanding issues--all review agency comments have been addressed. 

STAFF RECOMMENDATION: Approval of the IBX Minor Subdivision 

SUGGESTED PLANNING COMMISSION MOTION: Mr. Chairman, on item MS 95-215, I 
move that we approve the IBX Minor Subdivision. 
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DRAINAGE REVIEW 
IBX SUBDIVISION 

Prepared For: 
IBX, Inc. 

Presented To: 
City of Grand Junction 

Public Works Department 
250 N. 5th Street 

Grand Junction, CO 81501 

Prepared By: 
ROLLAND Engineering 

405 Ridges Blvd., Suite A 
Grand Junction, CO 81503 

November 30, 1995 



I . -
A PROJECT DESCRIPTION 

This project is the subdivision of existing Lot 13, Valley West Subdivision, Filing No. 
Two. Valley West Subdivision Filing No. Two was developed in 19_. No development or 
improvements are proposed on any of the lots at this time. The existing Lot 13 is approximately 
9.3 acres. The four proposed lots range in size from 1.47 acres to 3.23 acres. 

B. SITE DESCRIPTION 

This 9.3 acres site is part of the 110 acre Valley West Subdivision that was developed in 
the late 1970's and early 1980's. The site slopes very gently (0.3% to 0.5%) to the south and west 
to the intersection of Valley Court and Highway 6&50. This area was once agricultural ground 
and has not been utilized since the development of Valley West Subdivision. The property is 
primarily barren ground with some native plants and weeds. 

C. DRAINAGE BASIN DESCRIPTION 

The site drains into Pritchard Wash (GJDD COPECO Drain) about one-half mile above its 
confluence with the Colorado River. The site lies in an Approximate 140 acre sub-basin defined 
by Pritchard Wash on the west, the Independent Ranchman Ditch on the north, Persigo Wash on 
the east, and Highway 6&50 on the south. With the exception of a very small area (probably less 
than five acres) along Persigo Wash, the entire 110 acre Valley West Subdivision lies within this 
sub-basin. 

Stormwater currently sheet flows; is conveyed in the valley gutter along the east side of 
Valley Court; and is also conveyed in the old shallow ditch to the south and west through the site 
to the intersection of Valley Court and Highway 6&50. Stormwater crosses Valley Court in a 
surface concrete cross pan. Conveyance of stormwater runoff is then via the borrow ditch along 
the northerly side ofHighway 6&50 to the Oest Drain at 21 Yz Road. This drain flows in a 
northwesterly direction along the highway to the COPECO Drain (Pritchard Wash) which flows 
almost due south to the Colorado River. Both the Oest and COPECO Drains are open ditches 
and are facilities of the Grand Junction Drainage District. 

A review ofthe files for Valley West Subdivision indicates that a Master Stormwater 
Management Plan does not exist for the Subdivision. It appears that a majority ofthe Subdivision 
is drained by surface flows that are conveyed by Valley Court and roadside borrow ditches along 
Highway 6&50 and 21 Yz Road to the Oest Drain. 

D CONCLUSION 

As these new lots are developed they will be required to complete a grading and drainage 

file: \user\letters\wplibxdrain.wpd 



-
plan to account for the impact on the drainage basin. Because of its close proximity to the 
Colorado River, on-site detention may not be the solution. Improvements to the conveyance 
along Highway 6&50 (both the Oest Drain and the borrow ditch) may be necessary as this 
property and other unimproved property within this basin are developed. The Oest Drain itself is 
probably adequate but it has several driveway crossings that will require evaluation. The borrow 
ditch from Valley Court to 21 Y2 Road is not well defined and could use some improvements. 

file: luser\letterslwp\ibxdrain.wpd 
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panaion ;>otential, howevflr. tolO formol\t101ull ah•1• '-'•• encountel'ed 

in •uy ol the teat borinv• to th• depth• c.Jrilled. lt ia 
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antici~teJ th.at '-;•ct ai!O:alQ will la• !"airly t1etfp beneath th.la •.lte 

.111<' shou 1 ~ :'lOt "f'"'f"~t- t"'"' ;··~r4'~rn"~"ne-s ot fo~nJattona. 

~.i<Jht te-. t uorinq• '-•r• drilled 

acroa& tf,ia aite a.& anown oo the l.tttache<J 'f•at Bo~inq Loc:atiOA 

~1agra~. T~••• t•at bor1nga w~r• plac"d in auch a &•nner aa 

to obtain • reaMOn.'l!:>ly good prc.t'i le ot ttae ¥u.baul'fa~ce ~toil•. 

'kl.i i., •~~ vari.Il t ioo WI.Ui noted fro.r. point to point, t~l• aube&~~­

!'ac.:.t ?l'ofil.~ ttnoount"'red wila aufficiently t.mifor• that no further 

te»t ool'i.nya w•l'• 'i•.,..•" ouc•lie\lt"lo'· Al: t~orinc;ia wel'e advanced 

t.Jy tr.e Ultle "'f A ~.~owel'-.:lr i.vctu • cont inuoua 4u9er drill. Co;aa[Jlea 

~•r• ta~~n wit~ th~ ~t~ud~r~ apLit ·~oon •~apler, with thin­

w•llled i:i he \by tubea, anc by b\ll . .:- a.~thoda. 

~·he aub•urtaco ,prof i l• •ncouatezoea 

Ll th~ea toat borinQ& can broadly be deacribe~ a• a three-Lay•~ 

aya te-~. 'l'h -a u ::·~*" l.a yctr of th 1.. a ya to• COil:l{)r iainq ttie upper 10 

to 20 fe~t of the aubaurface protil• waa a l01.w den•ity, hit:th 

aooiatur•, Ut•n ctay c~:o&tl2r1.Al. 'ihe tutcOrlC! l4yel' ot thia ayat .. , 

"'hie;, wcu. anoovntered i.alllittc.liateiy b•lo.. the lean cl•y m•t•r1al, 

iii a fine 91'o!lined, ai tty lrH:tnd !ay•r which waa q•f!W*r•lly ot low 

d"n~ity and uaturatt.td. 

~a• encount•r~d a coarae qr~ine~, ~r•~•l an~ cObble ~•terial 

'-lhich ie tyt:;ieal ot the Color,_rto ~i.ver terraa•. 

"f'h• aoi l •••,.,1•• Ohtainea during our 

•ubaurtac• •ltplorati.on t--~rO.,l'81M h!IYtt beon broadly divided into 

_,._ 
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throe •vil ty.,e~. ::; vi:.. "Yt-•4t ~.o. t ia a t•an c:H.ay which ia 

ri.'~jr~•~ntRtiv(' o~ th·J UP;"~er ~;syer o~ the •ubaurtaoe protile. 

~vl.l Type~ t40. :l i~o & fin• c.;rained, ailty aao..J which 1M re..,re­

ti\mtativo of tt.e •ocor•d layfl!r ot the profit... coil. 'fy~ uo. 3 

ia a we\ 1. 9racied, ~itty 9ravel which it~ r•preaentative o.f the 

upner portion of the 10\lller terrace materia t lay•r. hore prec1ate 

en9ineering charactQri•tic• ot theee three aoil ty~~· ••Y be 

f.or.~nd on the att4ched •u&H~<.ary eheeta. fJ·h• fot ~ow in~ diaauaa1oa 

will be qen•ral in nature. 

soil Type NO, 1 claaa1tied •• • lean 

ciay (Ci.,) ot f.in.t qrain sizt~t. cemtrillly, thi111 waterial i• 

•l iGntly ~~:A .. tic, cf tow tJ.trrNe-.\td .. l.i ty, an~ wae encountered in 

a l~ ~cua•ity, hi9h lb~hture- con~iti.on. .Jue to the condLtton 

in ~a~hich ttiia mAtf)riAl wa• eocountered, it a;houl,1 h•v• AO a19ni­

fic:aut t•nd•ney to «t.ll:pand Ut..On th.,, ,,ddition of moi•tur•. HoweweJ: 1 

1 t h•a ~ mar~cH~ tendency to long t~na COiUiO ~ idtttion under 1 oad. 

The conaolidation potential of t~1• &~terial 1• aiqnificant 

enough to rute otJt thtt- ~aibility of tyt.Jical ahal.lw toundat1oo 

ay&tee..s \!.litH th" foundation loaaa .-ntici?-&ted ou this a1te. Tnt• 

u.•tarial containii sulfat~s in c;'tetrilll4tnt.al quantitiea. 

~ .. oil Ty}AII i;;iO. 2 c laaai! ied •• a •11 ty 

aand (.&~.) of fin._ qrein 1d.lC.~. ~.it~~ only a eU.i.Jht (Hff•rence in 

(JrAin aiJ:e charact,.ri~Jtica, thia lt-4teria1. "'oul~.'l have claaai.tled 

aa tt 5itt. c.,n .. r.ally, this a~oil typ• ia non-plaatic, aodeJ:atel.y 

pera.eablQ, anu -.,aa ttnc:ountered in a low d•n•ity c:oncHtion. 'thia 

SluttQrial ha• tao tendcrncy to cuc.pand upOA tt•a addition of ao1atuJ:e 
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dation lo.tL11J. ..Ct ~hould bv n.,)ted that if • d••P tound•tion ayat­

ia u .. tt<J. this L'l'tAttu·ial wiLl not b.- &ubjoct~d oir-.otly to build-

inq t.oac.h• and tt i.e not bel.i~tvetd that IIJett'ie&aent ot. t.hie lllate&-lal 

~ecte::l to cava 6!hlVGr•ly ana, tor thia roason, QAainq will prob­

alJly UQ rt)quiruJ .t~.ari;19 tiN: tn.atallation of ·1rille~ vier• on thia 

site. 

o~uaity wit:, incroat~iw.J depth. 'fhi• aoil type h•• no tendency 

ttt•t borin<J&; '1riU.ed ou thi¥ •itt~J at Je;>tha l'anvtnq fro. 4.5 feet 

t~ ~ feet below the qround ~urfac4, at the time drilled. lt 

•ho~\J be noted that thia w~ter table e-n be expeated to 
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fluctuate •Ott!awhat with ••aaonal •oiaturca v~trJ.atione. '!'he 

preaepce of the water table ao near th• tround surface will 

erll!IJlt• di1'ticoltit!?& for d\?•n•r "'~cnv~ttone, 1\nd will cr@at~ 11 

tydroatatic up1 if.t force nqll'ttnst bt~~tt~ftr1te tihioh •r• t'lac:ed Oft 

this aitto. P'or t•·t-eff rE~l'•ona, weo woutd r.,.cOCl'm\!lnd th•t biJaeeeata 

not be us•d in conjunction with IJlny llltructur• to be ptae•d 01\ 

this •it~. 'Y'he pr .. se-ncE" of tLft water t4tPle will ~l•o neeeaaitate 

the u•e of cJtainfJ ~tnd t1toW(lt<rrin? equi~:..m~nt duri.nt} ths inatallatioo 

of drill~~ pier• on th.ta aut.it'livtaioo. 

~:O!'J CLll? Jf)";i; -·~ ~-··:c:'O?-'·~'!_N ~!·'T !.C'?!~!l 

•t t~& nr~•~nt ti~•, th~ t~boratory 

has ~ot ~e~n a set of construction rlr~~intb tor any of oropoeed 

structttr!tn tc be ''lilC!'IIJd on t-.,i• ltite. H.<W~vor, it ie our undew­

et~ft~1n9 that the etructur~s •r~ to be rath•r lar~e indu•trial 

etee' ~ui!dinqs an~ that founc•ation loads "re llfllble to !3e qolte 

hi9h. Any 15peci~tl load• or urluAHHtl <'!easiqn con,Htiont~ ahould 

b~ ro90rteo~ to tl-! ... 1 ~boratory ao t.,at etHUJ<Je• in these r•ca.­

atendl!ltion• •"'Y he w1ad~ if nece••,.ry. However • b•••d u~on the 

proj t~~ct ch., raete-rist ict~ ~'rl'!'vious t y out 1 ined at\1.1 the eubaurface 

prorile ~ncountervct durinq our ti~ld ex~loration progra~. the 

~ol1owinq recOI!!m~nd~tiont~ ~re m.\ci~. 

rt ia our recoott.•ndation thllt ''eep 

toun•"~Jtion syet•a•s be uae'l to c~rry t"'tt w~i9ht of t~~ propoa•d 

etruetur'ts. 't'ypicat deftp foundatl<Jo •y•t•lf.• would con•i•t of 

either driven pile• or drilled piere. tdther type of foundatioa 
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ayatea will have -,~~roua adv~nta~o• and dia--vanta9•• aaaociated 

witn it. 

~h• ua• of. niles would •l1•inat• any 

prOb l••~ oi' caainq and :~eweterinc;q wh1c:h wou I d be ee•oeiat~ with 

or1J ltt.d oi..-re on thie •d.te. Mowevll!tr, the cailaai.ty of • pi '• ia 

•uch •or• ditficult to eatablish ~urinq the ~eal9n phaa• ot a 

proj•at ~ha~ the ca~aity ot a drilled pier. ~h•r~fore, the 

c.ieeiaion ae to -l"lich tyrJ.« of d«ter> foundation ayetfHII ia •oet wt~it­

able ia purely an eeonoeic one and ehoutd be ln•••ttgated by the 

owner or hla repr•aent•tiv4. 

s~oot~ • deciaion be ~ade to uee dr1vea 

r.-il.••• nuiiH~troua piltt ty:;,es ~tre ~tv~t.i\~b\e which wou'" be euitable 

tor the type of atructnree ~ropoa•o for thie aubdivia1on. Pile 

ty,.,.a wnieh are COIIIMOn in tt~e Grand Junction ~r•• 1neh~t1e wooc! 

pilea, et4el M ~11~•. and concr~te filled st••l Dip8 pllee. ~ach 

pil• type haa a ngmber of ~dvantaq•a &nd ctiaadvantaqea whioh v111 

be covereo in turn. 

The aajor adv,ntag• of ticber ~il .. 

1• that they artt low in eoct for a aituatton wh•r• ahort: pile 

len~tha - ty~ieelly 20 to 40 fe•t - can bo ueed. Oleadvantaqe• 

ir.elud• a r("latively tow t o.ft('! ea?aei ty per ::"J1 'le a:td •u•c•ptt.bi l lty 

to ~n~~qe durin~ drivinq. P3rtiaulftrly ~h•n ~riv•n throu9b ha~d 

•tratua ot1eteelea or to ref'usl'tl on roe". 'P'he ••:1or ".,ventaq•a 

of •t~el H ~il~• ineludo •~•• ot •plictnq, htnh tol~rane• to 

hftrd :iriving, and !l C(\tr.paratlv!!tl)" hi9h load eapaeltv. oieactvao­

t:a~ea inelude hl9h coat when ea.pere~ to ti•ber pil••• tbe 
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po&eit·i~tty oil' b· '9 b~:"'.t ·:.r '-t•fl~ctt~"ct by ot .acl••• ant'l a 

. 1ct ~:l t Ltt 11 y long df!ll i very r,.riod. }t.ddi tiona!. ly 1 •tet' 1 ri le• 

n.ty L·~ &iC.IC'(.~wr:-.'lt suse(:l:.:tlt.lt!) to C'('~rro.t ion wht'.'!n ua~J i~ very hi9h 

~onH'.,t~ t.•nviron!J'Iel'i:t~. ·n~~ a.1jor f~("v~nt•tl:lt::» ..J~ concrf.llte fil.l~ 

~ lpo 1;-;il,-:-liii lne~udt.~ ~cu~ c.~f 5:,·1 icin~'• ~~~~·; t=~~ availftl.•ility of 

rrivin~ t>:r~ui~-,..~nt. ~'-ie'ldv;~~nt•qes lnchh~E: e lon~ i>eriod o! .;,e ... 

ti\lery u.(, ll low corrouion reei•tancft llirtUar to ateol H pilea. 

~pecific r~comO'.tln'jatiooe ;~ortainin9 

t~ ti! ~ t~.,;:~ I.Hh-1 1•i' e captclty cMnnot: ~a•i ly t:."t ll·~·in !n a r•~ort 

or this ~~a tur~. ::. i.nce •l decle ion of' th !a ty~ • ., ~ •• )etnda uport the 

~x!·~ct~~ 1o.'\!e, tht• ~~ri·Jil\): \1'!U1~-"r."''t :~vaitetbl~, ~od oth(tr 

con~l~~r1tlon~, it ~itt ~~ !eft to tt~ structural ~nginedr. By 

.,... .. y of .. Fau~;,le, t-.ow~vcr. ·• 'l-inch <Jiau·~.~~tt~r pUe- acction "'hicl\ 

itt Criven to .a r~t:ista1,Ce o!' 5") blow• s.er foot 8hOtt'J liave It 

rt eho~l~ b~ note~ that 

.'ltione o~~ bearing cop:~~city and friction. 

often w1l1 not prt!ci~~tly re;;r••ent th~:a tr:u~ ca~acity obtai!le-d 

in th" fiel.~. F'C•r this ro&"!son. l-rhen dri•1in9 Ot'leratione coa.aenca, 

:.-ile ca;•acitie~ l!hOul•~ b(~ vcrifi·~() t~ithar i.Jy ~t~ean• n~ • c)ile 

loa~ t~at or by uaiJHJ one o" tt.t! ;.:ile drivin~:1 t!'lU.:Jtionat. 

rt i~ o~..tr t~nderfft.ttndin9 that h~ri­

~oot.!'t! lOiic'h~ in Ci:XC<'!flfS of 1:, ~1J.··a r.:ay ~:~ ~ntici~·-'tod tor •Oite 

etriJct~.:r•·,s ~..1n t!dt: sitr.J. 1~ t-h~•~~'~ horl.:font!!ll lOli\Jflf or:e to b• 

cou~t.,rActcu! ny th• f~il~ ey111tcu. anJ if th-oy oxef!t•(! 1;)0~} ~·;ourat!• 

p~r pile, thtt t.tae of b•tter •:lies "ill be re<1uirt~d. lia-er 
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t•.inimmr, &;.·-acinc; O! pi t!i\8 $h0tlld t.e twico tbe ltVctr~~e pile Clia-

Sli te. 
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of exa~~tpl.a. ~ith : lea•t 5 f'eet of penetra~ )n into the 

coartutr qr~in•d llleteriale of ~oil Typ~ Mo. l, the end bear1D4J 

cap!lcity May t>• eotnerth1nq on the order of' lO,OO:l fJ•t. '1"h_, atlow­

:tb!.e sL .. ~8 f'rictio:1 !'or ;joit "!'~·pc No. ) reay be S0.\:.,~1cre on the 

orJ~r o!' ~JD:l p!i~!'. ~~oi! 7yr:cu :Jo. l .. 'H1d 2 eahou't·.~ not b-o r~lied 

upnn ~or ~ny ai.~.t.: b.c.!riJ:::·i cat):tcity drJe to t~1c e.'(trem•ly ~~· 

(h~tHdt;• c~n:HtL>n in \\1 1iiC~t tbeat!.' mAteri., la V.'ar.e •ncounterod. 

,.,~.., bottcau o! 1ll ~lil!re r~h01.2~d t;,• 

thorou(J~·ly cl~'.t~;eJ ,,,ri:>r to t-i;o- ~~t,ein~; of c;)nert'.'ttt. "rho .l!raOWit 

of r~i:lforctn,3 r~~~uire,-1 in e.'!ICl! ~i~r will !.::c- da;-.(tt'H~Itt'it. u~on tbe 

rJh·, r . .,in~::>rcing shou'd r.,~ ·~·1·.1a: to .'lj"l;::roxitMteiy '.'5% ol' the 

total croJEa &ce.ctiorl !lrP.•' of th~ r:::ier with ~n ab!llolutoa m1n1~tu• 

r~qulre~unt of t~o *5 / r~L~r1 ~~r ~ier. To enaure that ~!1 

v-.)it':a in t!1" uid& \1>-e~lo 0 11 tl""o~:~ ;-:-:i~r¥ ••rc fiLled, concrf!te enoul4 

be p'l~ced with 1i l'1Uiilf.' of ~ t:> 6 inch.r-11. :·i~r• havint,; ,,n a~C­

tr~r:~ty ru~ill !. :Ji:!rr.G.'tfJr - 01l t~~~ orj~r of ~' inchee or le•• -

aay un~ concrct~ ~ith a Dl.~~~ in excas~ oft inchsa. ~tl wat•~ 

al:cul~! b~ removed ~rOlt: tr.s2 :~iur ;:;ricr to the ::-lacetl:ent ot con-

cr~t.t. If this is not ~osaible, concrftte a~oold ~e treeied 

bo&~ow etl'!n.Hn~ \'/at,~r. :, ~ret: ,.:.al! ·:t~ concreto in ~'!C.tea of. 5 

!I'H~t ~\.'0'2\<) nOt b~ (:·e-raitt{'!'d !JO!Gi$8 t~:l! l•i(!r dbur.etqr ia l:a~rve 

~nc.:>:.t(:~: to ensl.lrt'l tt,:;at tt:e c-oncr.,t~ \>'i 11 not eont<lct tho eic'c wall• 

r~y C~$in~ us~~ during drilling a·ould ba 

o~ al! ;olds in t~~ aiJ~ w~ll£ with concrat~. 
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:':a ~n ·l'ternative 1:0 a d•oep toundatloa 

sy&t".tlfl, a ri~id reint'orc~d ~r.ttt or raft type of rouodation ayat .. 

could b~ usod on the site. 

P!~t, r~i~~orcad concrete a 1ah occu~yin~ the ~ntire ar~m beneath 

the structt.tro i'llli."' :~otiuib~v e::t~n,1irv;"' nLort ~~1~ttnCt~ bt•yont! tbe 

~ ireit~ o..r t!:e atrucb1rr.. 'rhh; C'O'lC'r,~tc 1!''1t il'llSt ~).O t:t!avU:; reia­

~orce:~ snaninc; it a~ti.~"f enouq': tc• ~t.'l!lt~tl,ti-llly b~h~t·'le !l8 a unit. 

't'h,~ rP.:;·.Jir-~11 ~e:lth of t?.tnhf'r~ro~nt of thiu tttC'tt may he calculated 

by ,.,q,nt in<~ t~e ~ f' ,.net i vo 6il treszs o! I!IOi ~. cU~ p l li!Cf.ll,, by H,e f'oua­

<htlo!l to •>~trt or all of t!·:~ str~es cre.lt4td hy th«!' atructure. 

tf oniy r·~rt o" tl\Q ";eint1t of t:h~ st:r·.Jchsre ie r.oml"'rtn&at~d ~or 1 

tt•P. r.-.*'u 1 t will he "' -"~~t etrt?~u 1ncr(·i'tst•~ or. thf" 1!101. J.. ~ nder ao 

circume.t.•tnCt.'K tshou\•' t'->ifl strea& incr'.>~ao ~··~C-:'re-<"' tqf')0 "a~. !t 

the r•ntirc weir-:~'t of th<': atruetur<l ia:; COMt'H!ns"lte~ ~or ~.:y lHe-

o~ founc~tion is ._,~,.,,, i.t 5hO\l1~~ bt? locat~c "t a sr.iniP~ulr! ~e~~tb 

o~ 2 feet la,lO\ol thP gro~md l!lllrfnct~, or aa diC!tate(1 by local 

hui'~in(f co,,es. For frost r;rotf'"ction • 

. n.:rt.l ~r :., l t..!>rnativt'~ to t)~~ ,,eap fOUA­

(:::tti.on aystt?ll! wo·.J~d he t;) urH~ ty··•.t.C't! e!.a! lc>\J foun,hti.:>n •y•t-. 
-r~;ie cou \ d ~)e ~ccl1Ctl"' i,.~-·f'~~ us in~ two qener.1l n:ot:hods. 'rht't firat 

w-:>u1c contdSit o~ an o·,~roxc.oJv~tiOtl which wou~c1 btt h~cld'1Ue~1 

wit~" ~-.ro•j.-rly contrc.1l~d. eC":.tfnac .. ~c! l'il1. 'l''hP. secon"' woold b• 

to construct" con+-r€>1 1.'\'"r', COO'P.,C:'t~(! "'ill on top of' thP. c_;r{)\,ftd 
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~rur!ac~t and ~>l.ac• foundation• on th1a till. ••roble .. would be 

oncountered ueinq the tirat alternative due to the fact that 

th• de;)th ot tbC!' overftxc:avation ie liJ£itea by the location of 

th4f' fr•ul water table. .~xcav:!'ttion below thia \water table le,el 

at-Jould be ratbcr difficult. 'l'he a-cconl.! atructural fill alt.•r­

nati"• woLlld l.•v• th'J td.fttct or. placiac:J 1.t eurct\JSr9• le>«d Ol\ the 

•oil~ .-o~ ~ou!\J caulli~ oonao:id~tion ot th~ 11olt 1 !lloiat cl.ay 

u.-2 ttl riaLs ~f ~; o.t. I 'f:t••i' :.o. 1. ·'··~r th iw ra.taon, it may be neae•­

sary to :1tj~e a COil¥ id4u·at.~le t itll.e l•p•e between fill conatruct10A 

anJ lluU.db1g con•t.ructiu.n to a aow tl'ti• et•&t'•ri4l to c:onaoliJate. 

~;>ecific coral.lirenutnt- 4d to thtJ r~uire~ tl,ic ... neau• of !!il.l and 

tt;~ alLow~ble be.trin" czqacitic& of t1a~ c:owpacteu fill will be 

clu~ .. und" n t' u ~011 th(r con{ i.qu r•t iona of t~'" • tructurea an~,1 th• 

ty:>v of ll'':lteria.t uaGd ~~or fili .. 'I'raereiore, th-a•• rec:~ood•tiOAe 

cannot btt rnd~ at thie ti.ct~. 

lt i~~t recOUiil.ended t,hat any •tl'uctgl'al 

til.' cone tructt.Jd 0~1 til ib s it4! be cowp~ct"" tu &t leotat ~~~ ot 

th-e t.t•ndar~ l·roctor ory .:hmeity, Ai't'l'i·· u-t.St. lt ia poe•ibl• 

to u•4e tho nativ• eoil Cllateri~l.d on t!·,ia eite, ~ut it ahoula o• 

r.:coqnizt~~t•! th~t aoe.e type ot dryinfii techniQue aauciL &a <Ji.atcin9 

of t!le JH')L '-'ill 1.J0 nec•.,affary ir~ ordii!r to br in9 tl•o eoia ture 

cont&nt dowu tot·~~~ .roctur optiu:~r.< &noi•t\.lre contctnt • .otl .. o, tbe 

nativG eta'/"' <Jf .:..~it ·r~·:)~ ~.;o. l, if cOU!pacted :.~r~;-erly 1 wii..l 

exhibit aorue e...cc•aUHiion :JOtvnti~t. li ~n in~~K>cted tili. aateri•l 

i~ u•ud• it iM rt>cotc~&l•eu"i.-.<.i tList thia~ lll&h:ci..al t:Je c011r•• grained 

1Md uon-frt:te (lr4.1inin43. ,•.HY fill ~ .. l~ceo ou. th1_. .-it .. aho'-l;.'-' be 
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placed at th~t i'·r<" ~or optia.um ~r.oieture conttr - .. , plua or •1nue 

1.,:.. •~l!teria.l ahould be r>lac:t~td in lifte not to el(Cflted 6 1nchee 

COII?~H::t~d thie~n••a with any ~rtielea in ttMceae of ~ i.nohee i.n 

diP.t.,eter bEJin<l rerr.ov&•i. ;:-Ul should he co.p.~cted to th~~t r•:.Julred 

~~n~tty by ~~c~~nlc5l ~~an~. ~o wAter flGodiaq tfichntq~•• Qf 

I!!'W typf'.l' s"loult! h"! \1Sfld i.n the '~!acem~nt o~ rii 1 on tllie aitt~t • 

.\·f~<-!O~te r~rain<tqe ltUSt he ""rovi,•ttd 

in t:h"! 1"oun~111tion !re~ at ~ll tif!'~s to r-r,.tvoent th~ pon,1lng of 

.,,.,,t~r .:~bo"~" t1·;~ •\-,ttnr1~t1on rnt~?trl<lla. 'T"~1-e t:rour\1 s,.tr~aae nrouad 

t~e str~et~r• eho~l~ be grad~~ so tt~t •urt~e• w~t•r will b• 

c:-11rri~ct \::;lc'<ly ~way fr<ln' t~~ titructure. rini.!'DUtJI t;!r~td1411t will 

d~t)~n.1 J ;)on 11 ur ~'3~1} t ~ndfi C" ,;·;1f\C1. a!t r" or fl11Vtd 3 re~• •hou h1 have 

·" rrinhr.um qraru~~t o~ 2~ "'or (\ ,HetllnC'P o~ Hl ~Gflt from th" 

at' r~1 ctu re. 

~~ ~odthin thia ar«'t. ,~oor dr<'tlnu rnu•t bot c,.rrled •croea all 

t-,ae•:!i\.1~ • .., Jlr!!:"~• ~nd disc!:ar<Je'1 w~u ~wfllV !'rC¢ th..,. structure. 

~!oor B1:\bo shoult't be eom!ltruet.._ . ., ao 

as to ~et in~e~cn1nntty o~ ftll ~~nring w~lls and ~oluana. ~ 

C"l;::ti' T ~ry hrelF or <_;rr.vfll b"'d ~, 4 to 6 1nc'"-e& itt thic:~-:ne~aa 

should be used b~ne~th th~ !loor sl~b. This 9rsv•t m~terial 

ahou11 not contain .'S lr!trqe '-'Ir011nt of ~inl':1r. Mnd 1J:ot.Hit b~t provid~ 

with ~ "ree- '.~r._i,nr_H.t out't<'!'t to thA l!ltlri'lCI! so ~s not to act •• 

nH!'I0•1t•u1 .,~;,c . .,~ t~"! C'"'"'itll'lry hr6l!H ~:1d b~~tOI't!tth t'l'ln .f!oor ul,.b. 

B11~': ~t 1·1 ~ro11n•i tll~ atr,acturC! ant1 in 

ut11.1t-~, tr~oehect l.,~~t11n.:-: tn t~·~ t•tructurt'l r.houl.c! h&~ COir.tli•u:t&d 
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to at lcu'lt 90"'" r th~ m11xiauun i'roctor dry ( 'aity. 'rbe native 

soils m~ty btl o•ed for thi• f'\JI";,oae providing thoy are brought 

to the ;;roper moi11ture cont<tnt. n"torial should b• placed in 

\ ifte n\lt to •I{Cefr(~ 6 incJHJe com~>.!'H::te,~ thie~ne•• and ilt.' a moiDtuce 

conte-nt "tt'pro.l(ilrl.ttely n·.:ua1 to tho .'roctor o:,tltt~u\1' n·oiature 

contt"Hlt, ~·,tue or minus 2:~. fl."-\cl.: fil '.. mul'it b~ com::·actet, to the 

rttq\lirt<'! ~e>nsit'! by m-achnntc-"' ft'""oll'l&. NO w~t"r floot1inry toch-

ni~u~2 or •ny ty~~ ahou!d b~ ua~d in the p'~ce~~nt o~ backtill 

on e.is eite. 

,,,, 1 cr~dt'!- bcacr.e •Jeerl in conjunction 

wlth !:o·.1n·~~tion 3'/&ti'!Jm~ ')fl t!1io site e!:oulr:l be dNti(~n~d to spar .. 

\1 •Heta·1ct' ott "t let'lst 15 ~<l~t, or the <Hst~nc~1 ~rOb: f'ier to 

!~i~r. whic:;ev~t.•r is ~~r'.l!~tt~r. Crit·J~ be~m~ .~,oul<1 be r!linforc6H1 

at: ~~ot:L to;, ~~~d bothJ~:, wit'L the r~inforcinq appro ... im:,ttely 

!:>tJatra wi 11 rat:~ in t:oll in ~'1'cese or 4 !~et in hai<::~.t, vertic:al 

rf!io~orcin() rr:lv 1:·1~ ncoc::<el:l8"r.Y and ,.;1outd be deai~1n"d. To doaitA 

t~·.is r!lin!orr.in•:. thtr cq:Jivalent ~luid ~r11&Hur~t of the soil, 

in th-B activo .statt~, n•"Y bt~ tl\ ·.en es l)Ct ,)cf. 

'r~e soils h*'ne'\th thtt eite were noted 

to e·:>nt:i"in su1 t:3.tna in .-:.~triu:~·ntlll qtH.ustiti~u. f?<lr thie raaaon, 

'"' eu~ ~nt.:'·-reflil'lt?tnt C(rr.;c~r,t :~tuc~l !!a ""y,>~ I I c,,ltient: ia recomm•ndecl 

~~:Jr usc in ftll concr!.!t'.:! w1·.ich \dll bt"! in cont.1ct with the solla. 

"n.Jn r no c irc:urrs t:.tnCft~ tl h011 h1 C?llcitH:-1 ch 1 or ictP. (IVctr be added to 

ia separated trOll! the aoila by wat•r-ree1atant •etlbl'aaea. 

-15-
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,;-,t your re~:Juee t • a:ve~~t~r.-caraany toa ta 

.. ~rt~t bcin~; por!'orrnii!d on the surficial lfoite on thi• •ite and on 

,, . ro.:{)s.-,d l:.<UH~ cv:...~n~..; r;.ate.~ria i to det~ru.inc the c:haracteri•tlca 

l•.ati nvt be&n ccu.;,>let,.;d. ':'I c inforn • ..,ti.on obtaint!d frVR> tht~•l!t 

tf~at"' ~Jri '· i, r~e au ~~1 io1: -ttJ aoon •'U3 it t:"'cun~t!& livailbb le. 

ft ~:;!·.c-ul~ hu t•ot~d tt.at thilf inveatJ.­

<;"ltion >t•;d re::ort Jtro ::-r.:..-:io(innr,.· in r;,'lture. :)ue to th-8 natu~• 

.')~y th~> .itr~tctur~Z~tJ to hn c"r;~.truct<.!d in thi~ t1evE>lo:."'lr.\iut. it u 

ri.!Cort:lf·,~n~e:1 th<lt: lll~:!iti::>i'Hl~ ~aubsur"7tC<'! invat1tigation bet coth!uc•..S 

"or ·1aeh r,tructur,,. t:_, tG t:.ultt C·:-i t!··ia ~~>it.,. Th~> lnf'ormatioa 

:>rovid•d in tld.a r..-. 1;<:>rt iii lnt~ndo~ f.or .:dt~ C!VIl i.ustio.'l and pre-

: in•in:ary d~wit;r: illh~ 8houl'~ not bo u~t"H! euJ ~ b'laih o~ final deal9n 

t=;)r ~tr .. a:turoo to bo l>'Jilt ir, tLi~ sub(!ivild·:m. 

lt is 1 .)el.i<i!v~,cf ~hat alt ~t1rt:in~C~nt 

:)oint.- _concerni:~~ th~ n'Jbs·.lrfaci'! soi:e en t';ifli •ite hlilve h<tttO 
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Te•t Hole No 7"1-1-1 r#-~ r#-3 
Top Elevation 

CL v C"L [7 CL v 
Le.rnC/.Jy v. .J/IZ Lt:'.-n C/,y-, v. 5/1 ~ L e.zn C I~ y, VI 2/ll!. 

L ___, LJe,.$rly_ 
w. •t. 7.(!. 

M!fh 1%.-:S~ 
..,.: ~J-~ 

LoUJ """• •Z9.t:. -
~ 

0 v; 0 £J.-n$1ly . 

~ 
(j) 

W'lf_ s.T s~1~ks, Lo.... 
s.-r. \.7 #Yz. s. r 

5 s..,/-/'~s LJens/ly - ~-~ ... l..-1 

\] r," v \] r,· v . ~-~*"" 1;.-" ~-Z. 5 . 
,r/Y~ - ~re~ s.,-fvr,ll!'d, 

(j) 
V1kr v ~~~,.. v v ~ ..s...-1/..le$ . 

s~-~- 4~l 

~ l/1 ~ 
fl/12 .,.~z 

10 ~ S.Tfv,.-.,ll!'d w~-.zB.5 ...,o•Z-<:'-3 ~aa.io · 0 0 / 0 v v I- . -v . 

[) I 
7/IZ 

.5/'1 I l J~f/Z L,/1 7/IZ 
ole/.- : z. !>. q 41o~z~f 15 ... 
0 ~ I ...... • Z.-5".8 to S,fly ~nd_ 

1 0 v 015-
17 , s-lu~ed_ I 17' 

~ oV/uh ~ Lo.:.J I I 
biV/6/'/ 

~ -1- Oens,"./y " w .v~// 6-Jde-d. I ~//Gr~ IP ~ w .s·~z 19' I 
1 o/rz. 

·~ ~~· 
u?·z 

IL..20 ~A)- Gr~vel ...._,.., =Z*--8 
61V/6t'Y 

.&./.,.; .,_.j 5,1').--Gr.;vel .v.. = a~.c-
z ® G) 020--

~~6r;d.P ~ J: 
1-

s;!.fy 6r.;(/f!f{. Q. 
~ w -0 s..-~v,.;-~~ 

S'c;~r~ 
25 ~ Co-46/.:s ~ 25""" 

·I- -
30 .. 

30-

.. -
35 . ~ t 

35 .. 

~ 
~ -

40 .... • I. 40-

DRILLING LOGS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS-PUEBLO, COLORADO 
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Top E levation 
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Test Hole No rh"- 7 r#-d 
Top Elevation 

CL v 
CL v. L,..,n C"~Y.. /1 uj/z 

L~•n C/.,y, 
~z 

~=.?5.+ ;:.4. •Z£0 -i.o"'-' ~~~7,' 0 LQ~ a..-~.s,~ 0 
fl;9h v. 8//Z. .#~H-~-~ s. T. 

5 ffi;.slvr~ ..v ... = z. 11. t;. 
...5v/r:.,I<:S 5 -.s,.,/4-f~$ / 0 / \J 7' 

~7' /-'r~~ v / •r . 
t-V.rf~r 

\7 9 
I I 3//Z. - ;&',...~~ 

~ 
S//Z 

5H w .. =f>l..o -
~r j,>/"" •Z, .tJ 

10 10 - I I 0 0 s//l'y s~-1 
I I v Sol"l_ ~ 
I I r- /3 

jl I 6/¢# ~'( 5H 
z~tf/z 5/ll'ys ... .ntt~ I I. s/nt. 

,, 
~"'z.~5 ,#/6-~ w.=~7.5 

L~ LH,srly I I" 15 -15 ~ ~ G) I 0 s;#y~~l, ~9h HQ.;'$k~ I 
Coarse, ~i'P /7' l1 
:S".n'v,...rfdl::i 

IP 
eiq/6# P I' .. 

r-
Sc•~~d ' ~/6r~ P I• w 

{>0//z w 
'r-Co66/es I':; I ' .S//1--- ~;&All ~ u.t:> = I 5'-/ u..20 . 

20-z t:>v 0 -
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1-

(.: ,. -~ -
0 vr-D ,. 

25 ..... 25 . 'r-
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·r- -
30 - 30-
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40 ..... L • .. 40-
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SUMMARY SHi ET 

Soil Sample L <!>'" C/•y (C L-J. . Test No._ 20C,32 

Location ?~&v M.;al Svbd~;s;on DurP .3 -2 3- 78 
I 

Depth Boring No. / ~ :Yz. . 

Sample No. I Tc<t ~ 'J ~H5 

Natural Water Content (w) 27. z o/o 

Specif1\.. Gravity (Gs) 2-~ lr1 1 luc· ..~.-m::i ty (To) Dcf 

SIEVE ANALYSIS: 

Sieve No. '?', P-:::ssing Plastic Limit P. L 22-7 o;o 

1 1/211 
Liquid Limit L. L. 37s-% 
Plc.~tkity Index P .I. /f- . .!3 % 

]II Shrinkage Limit 17- / % 
3/411 Flow lnJt:x 
1/211 Shrinkage Ratio % 
4 99.4 VoiL•metric Change 00 

10 c,q_ 7 Lineal Shrinkage % 
20 C,9.3 

40 '9"'1.0_ 

100 "18? 

200 <?v.s ~AOISTUR f DENSITY: ASTM METHOD 

Optimum tv'oisture Content wo Ofo 

.v\oximum Dr1 Density -Td pcf 
California Beuri'1g Rati·· (a ) % 

.. Swe:l / Do'; 7.0 0' 
I .o 

HYDROMETER ANALYS~S· 
Swell cgainst~psf Wo gain /.3.3 % 

Grain size (mm) % St.A.RING· 

C?.OZ 85-1 Housel Penetrometer (ov) psf 
0.90~ S/.~ Unconfined Compression (qu) Z?SO psf 

Plate Bearing: psf 
Inches Settlement 
Consolidation % unde psf 

PERMEABILITY· 

K (at 20°C, 
Void Ratio 

Sulfates ZOO:::>~ ppm. 

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 
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.----~~---------· 

Soil Sample 

ProJect 1/afky 4/esl ~C/__&t;.,~~on __ 

Sampl~ L0Ci'1 t ion /#_:?. _ _ (0. '.(?_1pl~--

Sd.lllple Nv. --· ___ _ 

Spe<-.:1£ ic Grd.v l ~y _ --·-· ... 

Mt)isturt: Conter.t -----··· -----~~-:'? __ 

Effective Size ____ . __________ _ 

cu __________ _ 

Cc ______________________ .. _ ...... _ .. - .. -

Fineness Mvdulu.s __________________ _ 

l,L._2l9 '1 r. 1. /.8 ·{ 

GRAJN STZE ANAl.YSii'i 

Tc s t No • _..:2=-::0:.:G.:.:::3.::Z.::.... __ _ 

Date ___ 3_-...;Z;;._.3_-_7..::~;;._. __ _ 

f·t:::; st. :Ly _ __;..:S::;..;...M~.S~---

....- ........ .....__......._ ________________ ,. 
% Passing --------------~---1 

l J/:t --------------
1 . 

-- .. --· -----------------
") ' A t' 

.J,t ..... ----------------

l/2" 
I ---·---·---------------

3/ ti h 

4.-
1 .. _u 
20 
4:1. 

_u200 

.oo5 

--------:--------...:9:...:9:,;.-""7-
99.5 

.. ----------------=8~~~-~7-
4-8. 4-

39.8 

Z7-8 

'~ td !'41t .. t:! ppm --- ---------------~ 

L! NCDLN D-~VORE 'l'ESTING LABORATORY 
<:CJI .. ,,l<.,\Du SP1-<INGS, COLORADO 

~--------------------~-------~---------~-------- ·-

i 



______________ ... ~----·--·-· _______ .. __ , _______ ......,. 
~ -

Soil Sample 1Vd-6r&ci . .$.t/Ly6r.d~~ $~/'/) •.rest No. 2Dt#32 

Project k/<il&y U<f'S't s-~~V/$/On Date 3 - Z.-3- 78 

Sample Locu.tian //-1-/ ·--~<? _'p:.Ei_i_ JL:cit by BL 

,...,~--~----or------------ ---.--·····-·· ----------
GRAVEL ~:..L'I TC CLAY 

-·-- ---· --------1 

Si.evt:: No. 

~--------------------v--~--~--------~-- ~--~----------------------------~ 
Sample No. ---·------· ---· ... ·~3 __ _ 

Specific Gravity------··-------·~ 

fo4<.)isture content _____ _?_~~ 

Effective Size _____ ,_ 

Cu ____________ ··-------.. -Z?:. _ 

Cc _____________ . _________ _}. __ _ 

Fineness Modulus _______________ _ 

L.L. f.J. NP { 

BEA!-' lNG p~:: f 

GRAIN SIZE ANALYSlS 

. ·' . ' u ... ~ % Passing 

1 1 /'2 /00 

l " '9 .3 . .3 
----·-·-----------__.:..=~ 

3/-~_·· _____________ ...:,~.:::;0;,;,-,;:;;;~-
1 ,-2" 53"' 

I ------------------==-"'-.:..:· ~ 
3;'8." ---------------~~~~-._? 4 33.9 

10 ·-·-------------iZo.:~:o-"'-7 

2 () -- - .. -----:---------.k.?-&3.:..:-?..._ 

40 -----·-----------~'....;,7.;..;-~=-­
)_fV; •. ------------~/0~-.:...1_ 
200 ____________ ~7;,:..-...:,7_ 

0200 ·---------------

:.:r ~iCOLN-·D .. NORE TESTING LABORATORY 
c,JLCAAD\J SPkiNGS, COLORADO 
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SOIL SAMPLE CL Test No. ~0(',32 

Project L/cS'~V k'esl S"vpdf~/f/Oa Date 3/z3/7CJ 
" ; 

Sample Location TH-8. 5'£>~p//J Test by RL 

SWELL 

-~ ---r----- --
ID I I 

..Q ~ -----T-----+-
r-i 

' 
I 

~ I 

~ 
i I 

~ -
Ul 

1 10 TIME IN 100 MINUTES 1000 10000 

CONSOLIDATION 

I i 11 I ! 
I 

I 
i, ,J, 

' .'A 

I I i 
' ....... 

jl 
I rn I; I ! : 

1
1 ! I 

I' 
~'-r-

I 

0 i I I II' I I . ' 
H·· 

I I ~'--!' I I~ 
I 

!I i! 
~ I I I ' I I : I 

~ 'I i I I I ! '• I I 
I 

I I I I I 
tl, I 

I I'' : I ! i I I I 
I 

Q 
I ! ri- : I 

I 1 11 J 
I 

II H I '' . II I 
0 

I ! ~~ i I 
II . ; 

! 
I i l I' I i > 

I I ill I 
I 

I I I I ,
1 
I , :; I : I i I I ! I I H-- I I,, I 

I 

I ! 
I 1

: lri: i 
I 'l i I . I I 

I- ! i II I ~ ._.. 

I i 
I '' ' I I I: I 

I i 
1! I 

' I 
I · 1 I I 

I I 
100 000 10000 

LOAD - PSF 
Sample Conditions Initial Maximum Load Expanded 

Dry Density 9~- u. /03.7 /0/.S 
% Moisture 2 7-tP - zs.o 
% Saturation 98.3 - IOC> 

Void Ratio .7-t .s-9 . c,.z 

Specific Gravity 2-C,~ 

Maximum Load used 7t:l 35" lb. Ring Number 
Apparatus Volume 2 .. 5" Ring . 0(2_Z.84 cu. ft . 

LOAD CONSOLIDATION 
LINCOLN-DeVORE TESTING LABORATORY - COLORADO SPRINGS, COLORADO 



I 

I 
I 

SOIL SAMPLE L,.,;, C /.,y /CL) 
» Test No. 20~32 

Project t!.Hiev 4/~sl 5u6d<d,rr'..s/oa , Date 3 -20-78 

Sample Location Td-1 ~F o.-e(-4 Test by £HM 

SWELL 

ca 
~ . 
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I I 
i 
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~ 
~ 

~ I i -t I I I I I II I I I Ill+ 
~ 

1 10 TIME IN 100 MINUTES 1000 10000 

CONSOLIDATION 

mill I I 
! TI 

I! ill IIi 
',I 

i I till i jl I I 
I ' 

'I :I 1 
' :'-~~[ I I I ' I i I . I.! • j I 

I I lllllllllllllllr 
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