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On November 25, 2003, & November 26, 2003, we visually observed the excavation at 
Block 6, Fossil Lake Ranch 2nd, (3414 Shallow Drive), a subdivision of  Fort 
The purpose of this observation was to verify that the subsurface conditions encountered 
excavation are generally consistent with those outlined in the soils report performed 
Cox & Associates, Inc., Job No. 1526-27-01-01, dated January 23, 2002. This letter 
intended to be a summary of the soils report and does not meet the disclosure 
Colorado Senate Bill 13, 

At the time of our observation, the excavation had been completed. The garage 
and the basement level excavation revealed moist silty clay. A  test pit was excavated to 
of three (3) feet below the basement excavation and revealed very moist silty 
strata and groundwater were not observed within three (3) feet of the bottom of the 

Based on these subsurface conditions exposed in the excavation and additional 
testing, we recommend a balanced spread footing type foundation system as designed 
above referenced soils report. I t  is our opinion that an exterior perimeter drain is required 
structure and should be installed as specified in the above referenced soils 
recommend that damp-proofing be installed at the foundation walls for all below 
living areas per UBC. A l l  other recommendations provided in the original report, 
applicable, should be 

Thank you for consulting with us on this phase of the project. I f  you have any 
feel free 

Sincerel

SCOTT, COX & 
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5110 Granite Street, Suite D •  Loveland , Colorado 80538 •  (970) 663-0138 •  Fax:  (970) 

Serving Colorado with offices in •  Boulder •  Longmont 
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RECEIVED MAY 1 

( 1j u r s c a r T ,  COX & ASSOCIATES, INC. 

OVERLOT GRADING OBSERVATION SCA
CLIENT:  A i S C - C )   D A  TP • S--  MY • -

 41 4- 5  i-ka Li—c-4 1 , : , , i )  N  )
1 e) , I  t -  C--_,•c• '4_ (..,, , C-7, - . .  <,/,_ L  ,/-1-te_;!: /2;:-/N-C 0  2  ;-41) I N S PLEGAL: (--_-

l'IC-) 12-1141--1-1,7' -4 E,NIC-i2 ) c )  Cc-) • OC) Ft-F F-_-7-(_--i) 4  --(;, • il: (GRADING 

We have measured relative elevations at the above mentioned location. The observed elevations were compared 
Grading Plan referenced above. During our observations our representative measured the relative elevations at the 
and comers, top of foundation, and lowest openings. Based upon our findings it is 

The elevations as measured are in general conformance with the above noted 

The elevations as measured are in general conformance with the above noted Grading Plan with 
exception

It is our opinion these exceptions, noted above, should not adversely change the grading scheme as shown 
above referenced 

During our observations our representative noted that the as measured elevations do not conform 
indicated on the above referenced grading plan. However, i t  is our opinion the grades as 
provide an adequate substitute to the above referenced grading scheme. 

,
See the attached "As-Built" 

0  T h e  elevations measured are not in conformance to the above referenced grading plan. 

Reviewed 

Other comments and/or 
171 citc Aof s ,  ) 1 , 4 4 - 0

Ci •  I _c•-, • I
T-r c ;

(-1.soct r r - -0  . . - Z
Limitations: ; : 7 1 s - ; - 1 , - - t e ,  t.44,,,Dsc.,-k r Ve ' t  P'-\ 
It is is our opinion that the subject lot, as graded on the above date, should not interfere with offsite flows unless 
are changed or barriers are created a s  fences, garden terracing, sidewalks, and/or any landscaping which 

•the established flow patterns • -Ity.rtRitglZ:ir;•• • wing runoff flow. Backfill adjacent to the residence may settle 
and allow ponding to occ . t h e  Loui4.1•11' walls. The backfill adjacent to the residence must be t
maintained to ensure thp  •  •1. t h e  foundation. The grades measured were compared only 
requirements shown on f;$ r e fe renc . ' e l l * a ' . g r i t  plan. Other minimum grading requirements which may 
in the soils report or b i a  -r- •  •strAiGtioth• •-cal 6  are beyond the scope of 

4 0 0 , 0 0 0 •
•- Wor"- r  

1
5170 Granite St .tAuittfr0-.,•.':!_:99aand , Colorado 80538 •  (970) 663-0138 •  Fax: (970) 

••
Serving Colorado with offices in •  Boulder •  Longmont 
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Januar\ 2 .  
Project No.:

ABBCO 
2100 V1/4 nito‘ ood 
Fort Collins. 

Gentlem

The enclosed report presents the results of a tleotechnical investigation for Lots 10 and 
6: Lots I() and 20. Block 7; and Lots 7 and 16. Block 13: Fossil Lake P.U.D., 
Larimer County. Colorado. T h i s  report contains the results o f  our 
recommendations: concerning design and construction o f  the foundation. ground-
systems and 

In summary, till materials and clays Were encountered over claystone bedrock strata to 
explored. Although the soils and/or rock appear to be suitable for support of the 
care will he needed in both the design and construction of the buildings to minimize 
for foundation and floor 

We appreciate the opportunity to be of service to you on this project. I f  you have 
please feel free 

SCOTT. COX & 

/ a f t —  SCOTT, COX & ASSOCIATES, INC. 

Respectfully. A p p r o v e d  

i63ttn M. 121 dinal 
Kristin NI. Richardson. L e a d b e t t e r . ,  
Geologist C h i e f  Geotechnical 

i ‘ . ! 1 1 1 C 1  I  526-2'-il I I I i , I  Siih1.10.201371.'. 1610 3 Nolk 

5110 Granite Street, Suite D •  Loveland, Colorado 80538 •  (970)  663-0138 •  I  ax: l970) 60 
Serving Culoradi, , i f i t  es in • linuider 
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SCO

The following. report presents the results of our geotechnical investigation for Lots 10 

Block 6: Lots I 0 and 20. Block 7: and Lots 7 and 16. Block 13: Fossil Lake P.U.D.. 

Larimer County. Colorado. T h e  buildings are anticipated to be o f  typical 

construction. Walkout basement. full basement, garden-level and/or crawlspace level 

with cast-in-place, concrete foundations are anticipated for these structures. The  

foundation construction are anticipated to range from two (2) to seven (7) feet below 

existed at the time of this investigation. I t  is anticipated that final grades may be 

accommodate drainage and construction depths. It is recommended that we review 

grading plan to determine i f  any revisions to the recommendations presented in this 

necess

The purpose of this investigation was to identify stibsurface conditions and obtain the 

necessary to provide recommendations for design and construction of foundations. 

floor systems and slabs-on-grade. I-he conclusions and recommendations presented in 

are based upon the acquired field and laboratory data and on previous experience 

conditions in this area A  preliminary subsurface exploration report conducted 

Enuineering Consultants. Inc. (1962023. dated Mav 6. 1999) was reviewed as part 

in\ 

1



SITE 

The site is located southeast of Fort Collins. south of County Road 36. east of County Road 

on Green Spring Drive. Shallow Pond Drive. Wild View Drive and Copper Spring Drive. 

is generally in a plains area north of Fossil Creek Reservoir. A t  the time of our 

site was partially developed with utilities and paved roads. The building sites are 

and have no existing structures or 

FIELD 

The field investigation was conducted on January 9. 2002 and January 15, 2002. 

investigation consisted of drilling. logging and sampling one ( I ) boring near the center of 

The borings were drilled to depths ranging from twenty (20) to twenty six (26) feet using 

mounted continuous flight auger 

The boring locations were established by Scott. Cox & Associates. Inc. personnel based on 

plan provided by the client. Distances from the referenced features are approximate 

-made by pacing. Angles for locating the borings were estimated. The boring locations 

considered accurate only to the degree implied by the methods used to make those 

Logs of the boring operations were compiled by a representative of our firm as the 

advanced. The graphical logs of the borings are presented in Figure No. 3. Soil 

concentrated at approximate foundation-influence elevations. The approximate location 

and rock contacts. free groundwater levels. samples and standard penetration tests are 



each boring log. The transition between different strata can be. and often is. 

descriptions of the soil and/or bedrock strata are based. primarily, on visual and 

hich arc sullject to interpretation pending other methods. classification systems and/

An -index o f  relative density and consistency was obtained in general accordance 

procedures of the Standard penetration test. ASTM Standard Test D-1586. The 

result listed on the log is the number of blows required to drive the two (2) inch 

spoon sampler twelve ( I 2) inches or  as shown) into undisturbed soil by a one hundred forty 

pound hammer dropped thirty 

Undisturbed samples for use in the laboratory were collected usine. three (3) inch O.D. 

samplers (Shelby) ) in general accordance with sections of ASTM D-1587. I n  this 

seamless steel tube with a beveled cutting_ edge is pushed hydraulically into the ground 

a relatively undisturbed sample of cohesive or moderately cohesive soil. A two and one-half 

inch O.D. California Barrel Sampler was also used to collect partially disturbed 

samples "ere sealed in the field and preserved at natural moisture content prior 

LABORATORY 

The recoverCd samples were tested in the laboratory to measure their dry unit 

water contents. and for classification purposes. Selected samples were tested to 

and stabil it \ characteristics such as swelling. compressibility. collapse and 



One dimensional swell/consolidation tests were performed on selected samples to 

expansive. compressive and collapsing nature o f  the soils and/or bedrock strata. 

elFeonsolidation test. a trimmed specimen is placed in a one-dimensional confinement 

a ertical load of 100 psi or 500 psf is applied. The sample is allowed to air-dry for the 

tests. The sample is then inundated with water and allowed to swell or consolidate until 

change in volume is recorded. T h e  confinine, load is then incrementally increased 

specimen is compressed to its original volume. Results of those tests are presented at the 

this 

A calibrated hand penetrometer was used to estimate the approximate unconfined 

strength o f  selected samples. T h e  calibrated hand penetrometer has been 

unconfined compression tests and provides a better estimate o f  soil consistency 

examination 

SUBSURFACE 

In summar f i l l  materials and clays were encountered over claystone bedrock strata to 

explored. Free groundwater was encountered in one ( )  o f  the borings. Refer to 

boring logs and summary of  

FILL-Fill materials consisting of clay with moderate amounts of silt. slight to 

of sand and trace amounts of gravel \\ ere encountered from the surface to a depths 

tw (  2 ) u r  4.) feet helow orate in Test Hole Nos. I() 2 0  7 and 7 13. The  

4



appear to he moist ‘ e r y  stiff to hard and brown to reddish-brown. I t  is not known if 

materials on these lots were placed and controlled for structural support. Moderate 

swelling fill materials have been detected in the samples obtained during 

operation. We  therefore recommend the fill materials not be used for 

CLAY- Clays with moderate amounts of  silt and trace to moderate amounts of sand 

were encountered from surface or from below the upper fill materials to depths ranging 

(7) feet to twenty (20) feet of Test Hole Nos. 18/6. 10/7, 7/13 and 16/13 and to the 

of Test Hole Nos. 106 and 20/7. The clays appear to be slightly moist to moist. stiff 

porous and brown to olive to tan in color. The clays exhibit low to moderate 

with low to high swell potentials as detected in 

CLAYSTONE- s t o n e  bedrock strata with moderate amounts of silt were 

below the upper soils to the depths explored. The upper four (4) to eight (8) feet. or 

to be moderately to severely weathered. The competent claystone bedrock strata 

hearing capacities with swell potentials ranging from low to high. O u r  experience 

bedrock in this area has shown it to have low to high 

Due to the oticit variable nature ot i I  depos1ts and •C(Iiille171thil. bedrock .formations. 

impossible to fully characterile the .strength anti swelling properties o f  these materials 

dtpths a, (My .tVIV11 S ' I r c l i t i  Mal 42X.; vl at the site lrhich possess higher or lower 

than they,' 

5



GRO1 .NDWA [ER- Groundwater levels were recorded as the borings 

immediaiel \ alter completion se \ eral days after the drilling operation. A t  the time of 

in\ estigation. free groundwater was encountered in Test Hole No. 16/13 at depths 

tburteen 14)  feet to eighteen (I 8 ) feet. T h e  groundwater table can be expected 

throughout the year depending on variations in precipitation, surface irrigation and runoff 

sit

The groundwater- levels recorded and/or described represent the free. static water 

equalLa !ion o f  hydrostatic pressures in the borings. Th is  means that the 

recorded in the borings may not he present at those levels in the excavations. Flow 

paths. hydrostatie pressures. seasonal groundwater fluctuations. water quality and 

were 110/ determined in  this investigation. A  program. which may include 

con.struction. test procethwes. long-term monitoring program and analysis. would 

to determine 

FOUNDATION- 

Some olthe soils and bedrock strata encountered during this investigation exhibited 

high swell potentials. Two different types of foundation systems are applicable to this 

drilled straight-shaft pier foundations are recommended where moderate to highly 

w ill be located within four t4) feet of the lowest foundation bearing elevation. Second and 

higher risk option, a spread footing tiundation could be utilited e r  an 

6



structural mat. Some differential movement can be expected where the structural mat 

f minor cracking and or movement can not be tolerated in the building, a drilled straight-

foundation system shall he utilized. We  recommend that additional swell tests 

from samples obtained from the bottom of  the over-excavation during the 

inspections to verity the thickness of 

Moderate to hitdiswelling fill materials were detected on some lots during this 

We, therefore, recommend the fill materials not be used for 

DRILLED STRAIGHT-SHAFT PIERS- Due to the swell potential o f  the upper 

proximit o ld ie  clays and claystone bedrock strata to the foundation. we recommend the 

a drilled straittht-shaft pier foundation system. The piers should be designed for a 

hearing pressure of 15.000 pounds per square foot (psi) and using a skin friction value of 

for that portion of  the pier in competent bedrock. Piers should be designed to resist 

pressure of 9000 psi The piers should be drilled a minimum length of twenty (2.0) feet 

minimum penetration of six (6) feet into competent bedrock. Al l  piers should be 

length ‘‘ ith a minimum of three (3) #5 Grade 40 or three ( 3) t44 Grade 60 bars. A  six 

continuous void space should be constructed beneath all grade beams to ensure load 

on the piers and to isolate the foundation from the expansive soils. The bottom of the 

should he located at least three (3) feet above the tzroundw 

7



The following desiun and construction details should 

t

I t i r a d e  beams should be located below frost depth. Frost depth in this 
considered to be 

Grade beams should be designed to span We unsupported distance 

Pier shafts should be drilled plumb to within 1.5% of the 

4. A l l  piers should be carefully cleaned and de-watered before pouring 
our opinion. casing and, or de-watering may be required. In  the event 
than four (4) inches of water appears at the bottom of a shaft, concrete 
placed from the bottom up with a pump truck or other approved 
displacing 

5. Re in forcement  should be placed immediately after drilling each pier 
concrete coverage over the steel. Concrete shall be placed 
placement of the reinforcement steel to prevent deterioration or 
the friction 

6. C a r e  should be exercised to ensure that "mushrooming- does not occur at 
a  the piers. A  short section of sonotube or pier caps topping each 
recommended to maintain a 

7. A  representative number of pier holes should be inspected by a 
our firm prior to the placement of concrete to ensure that the required 
and depths are met. that no loose materials remain in the holes. and that 
are properly cleaned, de-watered 

S. \ l o s t  of the bedrock at the site can be drilled with normal heavy 
pier drilling rigs. I n  the event drilling refusal is encountered. a larger 
should be used. or the structural engineer may adjust the depth of 
bedrock i f  desiun criteria are adjusted 

All concrete shall be composed of Type I 'II sulfate 

Refer to the FLOOR S)S7EALS. AND SLABS-OA-GR.-IDE section of this 
recommendations for below-grade floor systems and slabs-

1 1 • W e  recommend the performance of an excavation inspection for each lot 
a final determination of 

8



2. . 1 h e  drilled pier depths recommended may be deeper than the test holes 
this investigation. Should the owner or contractor desire information 
in this report regarding groundwater depths or dril lability below the depths 
investigation. we could provide additional test holes for an 

SPREAD FOOTINGS- As a higher risk option and if minor cracking and/or movement 

tolerated in the building. we feel that the structures on these lots could be supported 

spread footing and isolated pad foundations provided at least four (4) feet of soils 

excavated and replaced with approved structural fill prior to placement of the footings. 

strata is present within the over-excavation, a drilled pier foundation system shall be 

compacted structural mat should be comprised of approved. imported material and should 

least four (4) feet thick. We recommend additional swell tests be conducted at the bottom 

over excavation during the open hole inspection to verify the thickness of the mat. 

should be placed on the compacted structural mat and should be kept at least three (3) 

the groundwater. The footings should be tentatively designed for a maximum 

pressure or I .50(-) pounds per square foot (dead load plus live load) with a minimum dead 

500 pounds per 

The compacted soil mat should be comprised of imported materials approved by the 

Engineer prior to delivery or placement. The mat shall be at least four -I) feet thick 

verified at open hole inspection) and should extend a minimum I  1/2 times the 

beyond the edges of the footings. The mat under the pacts should extend a minimum of two 

feet o n d  the edges of the pads. The compacted, structural mat could also be 

floor areas to reduce the amount of slab movement. Potential movement can be 

9



will not he eliminated. The soils should be placed and compacted to the moisture 

specifications described in Appendix A of  this report. The soils shall be 

crushed and the moisture \veil blended prior to placement. Each twelve ( 12) inches 

soils should be tested and approved prior to placing each succeeding lin. The fill 

evaluated after placement to verify the bearing values and swell potentials 

If isolated areas of unacceptable soils. fill or trash are exposed during final footing 

these areas should be removed down to acceptable soils prior to placement of 

structural 

The following recommendations should be followed in the design of the 

I A l l  footings and pads should bear below frost depth. Frost depth in this 
considered to be thirty 

Foundation walls should be reinforced with rebar to span an unsupported 
ten ( 10) feet. Rebar should be run continuously around corners and 
properly spliced. Foundations should be designed by a Registered Engineer 
conditions described in 

• Al l  footings and pads should bear on a compacted. structural 

We recommend the performance of an excavation inspection for each 
make a final determination of foundation type and validate 
dations. A  test pit should be excavated at least three (3) feet deeper 
foundation elevations to expose the supporting soils for the inspection. The 
shal be excavated at least five (5) feet away from any footing or pad 
test pits shall be filled and well compacted after all observations have 

Refer to the FLOOR MISTEMS AND SLABS-ON-GRADE section of this 
recommendations for below-grade floor systems and slabs-

1 



To prevent over-drying. over-moistening or deterioration of the exposed 
to placement of the footings. the excavation should not be left open for 
period ofti me. In the event that the excavation is left open for more than 
after the open hole inspection, or i f  rain. snow melt or groundwater 
lated in  the excavation, the engineer shall be notified for  a re-
determine the condition of the supporting materials and make 
remediation 

7. F o o t i n g s  or pads shall not be constructed on frozen ground. 
tills or other deleterious materials. Loose soil shall be removed from 
forms prior to 

S. F o o t i n g  and pads shall not be placed on sloped surfaces unless 
dowels or keyways are designed to accommodate these 

The assignment oflbundation types anti these recommendations should not be 

Due to 117C inherent variability olcoil conditions at any given site, the type offoundation 

to change it -conditions encountered in the actual excavation are inconsistent with the 

this report. lI'e recommend the completed excavation be observed by a member of 

stall to lamtitv the groundwater level and to verilY that die actual soil conditions 

with tilos,. encountered 4luring this 

LATERAL PRESSURES- Lateral earth pressures are affected by wetting of the 

backfil I compaction densities. type and slope of backfill materials, allowable wall 

surcharge loading.] Hydrostatic pressures could also be imposed from water collecting 

foundation walls. Additional lateral forces may be imposed from the equipment 

backfillinl.1 operations. A l l  o f  these faCiON shall be taken into account w hen 

back rill i,ressures and designing the k)undation walls. We recommend a Perimeter 

1



as out! incd in the BASEMENTS AND SUBDRAINS section of this report to 

accumulation of kvater behind foundation walls. A  minimum equivalent fluid density of 

(active) should be used for normally compacted. on-site soils when designing the 

and:or retaining structures. The design lateral earth pressure reported may need to 

pending the outcome of the open hole 

FLOOR SYSTEMS AND SLABS-

The samples of the soils and/or bedrock strata encountered at the site exhibited low to 

potentials as moisture contents are increased. Strata may be present which could 

and lower swelling than detected during this investigation. Floor slabs placed on 

potentially swelling soils are expected to heave and crack to some degree. Most of 

will be differential or uneven. It is impossible. with the current state of technology, to 

certainty how much slab movement will actually occur. From an engineering 

movements on the order of V: inch or so would be considered low, whereas 11/2 inches 

would be considered moderate to high. Ultimately. though, it should be the owner 

whether1 'L. inch of slab heave is low or high. In  some cases. the amount of movement 

considered to be intolerable. Slabs placed on a compacted structural mat may 

moderate degree of heaving and cracking which. in our opinion. may be excessive. 

on the moderately or higher swelling native, unaltered clays or bedrock strata 

excessive \  ing 

1



We recommend that structural floors be constructed in place of slabs-on-grade 

areas are to he finished. Structural wood floors are typically constructed eighteen (18) 

more above the natural soils. creating a zone of separation (crawl-space) between the floor 

soil. This allows the soil to expand and contract independently of the floor and 

fixtures. Structural concrete and structural steel floors require less than the eighteen (18) 

space required for wood floors. Areas with slabs-on-grade placed within four (4) feet of 

unaltered soils at this site are to be considered non-habitable. therefore should not be 

method which can reduce the amount of movement and cracking of interior and 

would be to remove at least four (4) feet of the soil under the slab and replace with 

density controlled, imported soil approved by the Engineer prior to delivery. Refer 

A of this report for compaction. testing guidelines. All fill shall be tested, inspected 

by the Engineer. The soil replacement method will reduce the risk of slab movement 

but will not eliminate potential damage. This method would also benefit garage 

slabs and 

Where slabs-on-grade for non-habitable areas are chosen and the owners are willing to 

risks associated with slab movement, the following recommendations should 

Slabs should be constructed to be "free tloatine. The slabs should 
from all structural components and utilities which penetrate the slab. 
be achieved with !/2 inch isolation material or 

A two ( 2) inch void should be constructed under all partition walls 
slabs. The void should be monitored periodically by the owner for the life 
structure. The void should be immediately re-established if  the voids 
one-half ( 1/2) inch of closing or 

1



3 Eliminate underslab plumbing where feasible. Where such plumbing 
able. it should be pressure tested during construction to minimize 

ould result in wetting of 

4. D i v i d e  slabs-on-grade into panels by use of control joints. We 
be placed no more than twelve ( 12) feet on center. Control joints should 
located at potential weak areas such as the corners of driveway slabs. 
of the control joints should be one-quarter ( /4) of the 

5. S l a b s  should be underlain with a four (4) inch layer, or more. of clean 
help distribute floor loads and to provide a capillary break should 
beneath the slab. No particles smaller than 3/8" should be permitted in 
Other methods of  moisture proofing may be required by the 
manufactu

6. A l l  exterior slabs should be constructed using a more durable 
concrete containing Type 1/11 cement and with higher air contents and 
cement 

7 S l a b s  should be reinforced with wire mesh. fiber mesh, or equivalent 
control crack 

S. T o  avoid settlement and distortion of exterior slabs due to improper 
we recommend that concrete slabs that must span the backfill be supported 
foundation walls. This is conventionally done by use of a brick ledge 
Exterior slabs should not be doweled to the foundation wall. The 
be reinforced as necessary for the 

Slab-on-grade areas over native, unaltered subgrades should not be 
to be finished shall have a structural floor system or a compacted structural 
described 

O. R e f e r  to AC1 301 .R for additional recommendations for design and 
of floor 

BELOW-GRADE FLOORS 

The ambient groundwater table at the site is not expected to rise to a level which 

walkout basement. full basement, harden-level and/or crawlspace level construction 
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source of water not presently contributing becomes available. Due to the potential 

water conditions and to alleviate hydrostatic pressures behind the foundation walls, 

floor levels should be constructed with a perimeter drainage system. The type of drain, 

(underslab). exterior or both, should be determined at the time of the excavation 

The drainage system should contain a four (4) inch diameter perforated drain pipe encased 

minimum of twelve ( 12) inches of clean. 3/4 inch minus gravel. The drain pipe 

around the lower level perimeter with the invert at the high end of the drain being 

minimum of four (.4) inches below the bottom of the footing. The drain should be run to 

perforated sump pit or to daylight well away from the foundation at a minimum slope of 

per foot to facilitate efficient removal of water. The gravel should be placed a minimum 

(8) inches over the pipe for the full width of the trench. For exterior perimeter drains, 

system should be covered with geotextile fabric to minimize clogging of the gravel 

material. For underslab drains, lateral drains should be installed in addition to the 

at a maximum spacinu of ten ( 10) feet 

The sump pit should be a minimum of eighteen (18) inches in diameter by three (3) feet 

should he surrounded by at least six (6) inches of clean gravel similar to that provided 

drain. In the e\ ent that free water is observed in the sump. a pump designed to discharge 

from the sump for a minimum of five (5) feet beyond the backfill zone should 
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Drains %\ hich are to discharge downslope by means of gravity (daylighted) should 

connected to a sump pit or have a clean° ut installed to facilitate monitoring and 

discharge area should be protected from damage due to animal activity, vegetation and 

discharge area should be placed so that it does not interfere with adjacent 

EARTHWOR

SITE PREPARATION- Recommendations pertaining to site grading are included below 

Appendix A o I. this report. The upper six (6) inches of the subQrade below paved and 

should be scarified and recompacted within plus or minus two percent (+2%) of 

to at least ninety-live percent (95%) of standard Proctor density ASTM D-698-78 

A of this report ). Underground water-lines, sewer-lines and perimeter drains should 

with at least tw elve C 12) inches of granular material over the pipe. The water and 

should not he used within ten (10) feet of the foundation to minimize the transfer any 

which may enter the bedding to the foundation. The foundation and retaining walls 

well-cured and well braced prior to 

FILL MATERIALS- In our opinion, some of the on-site soils encountered could be 

back fill allainst foundation walls and utility trenches provided the 

compaction, moisture control and testing are followed. We recommend bedrock fragments 

used as hack fill adjacent to proposed buildings. I f  imported backfi II materials are used next 

foundation walls they should be relatively impervious and non-expansive. Past 
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shown that so ere damage could occur to the foundation walls if excessively 

is placed for hacktill and allowed to become wet. The soils should be well pulverized 

proper moisture blended prior to placement for compaction. Refer to Appendix A of 

for recommended 

COMPACTION- Suggested recommendations pertaining to compaction of the soils 

in Appendix A o f  this report. Municipal codes, special construction requirements 

controlling factors may require Modifications to those 

LANDSCAPING AND DRAINAGE- Every precaution should be taken to prevent wetting 

subsoils and percolation of water down along the foundation elements. Controlling 

will lessen the chances ofwater related damage. Finished grade should be sloped away 

structure on all sides to give positive drainage. A  minimum of twelve (12) inches fall in 

ten ( 0) feet ' 0 )  is recommended. Where asphalt or Concrete adjoins the foundation 

slope can he reduced to lour (4) inches fall in ten ( 0) feet (3.300)• Any cracks or joints 

sealed and maintained so that surface waters cannot penetrate the surface. I f  the 

asphalt extends no further than five (5) feet from the foundation. the remaining slope 

the foundation should be ten percent ( I 0%) as described above. Positive drainage away 

foundation should be maintained throughout the life of the structure. In the event that 

settles. the original grade must be restored so that the site drains 

1



Planted areas are not recommended around the perimeter of the foundations. However, 

ners arc ‘\i l l inL! to accept the risks of foundation and slab movement, low water-use 

plant arieties could be used. An impervious horizontal membrane. such as 

not he used next to the foundation wall. We recommend the use of a landscape fabric 

allow normal evaporation, in lieu °fa plastic membrane. Al l  plants located next to 

should be hand-watered using only the minimum amount 

Sprinkling systems should not be installed within ten (10) feet of the structure, and 

sprinklers should hot fall within five (5) feet of the foundation. Gutters and 

recommended and should be arranged to carry drainage from the roof at least five (5) 

the foundation 

SLOPE CONSIDERATIONS  - The scope of this report does not include a slope 

At a minimum, the structure placed adjacent to slopes of3h: Iv (33.3%). or more. should 

setbacks from the toe of the slope as described in Section 1806.5 of the UBC 1997 Volume 

a slope stability analysis is not to 

GEOTECHNICAL 

The data presented herein were collected to help develop designs and cost estimates 

project. Professional .judgments and estimates on design alternatives and criteria are 

this report. These are based on evaluation of technical information gathered, our 

of the characteristics of the structure proposed, and our experience with subsurface 
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this area. We do not guarantee the performance of the project in any respect, but only 

engineerin2 o r k  and .iudtiments rendered meet the standard of care of our 

This investigation was conducted for a unique set of project specifications. In the event 

scope of the project has changed from those described in this report such as. 

orientation. location. size. types and depths/elevations of construction, risk acceptance. 

or if any part o this report is used more than one year from the date of the report. 

and evaluation by the fzeotechnical engineer may be required to validate or 

recommendations.. I t  is the Contractor's and/or Owner's responsibility to 

Engineer of any changes of the scope of this project as described in this report. No 

other than the client, should use this report for its intended purpose without first 

the geotechnical 

The test holes drilled \vere spaced to obtain a reasonably accurate picture of 

for design purposes. Due  to the limited number of borings and samples. variations 

subsurface conditions often exist which may not be observable given the scope 

investillation. These variations are sometimes sufficient to necessitate modifications 

The open hoie inspection should be conducted and is the Ireotechnical engineer's last 

determine if any subsurface conditions observed substantiate chanties in these 

Additional testing and evaluation may be necessary pending the outcome of the 

inspectio
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The met hodolouy used to establish recommendations for construction on expansive soils is 

exact science. knineeringjudgernent and experience, in addition to laboratory and 

are used to make these recommendations. Therefore, the recommendations and 

in this report cannot he considered risk-free and are not a guarantee of the performance 

structures. The recommendations included in this report are our best estimates ofthe 

are necessary to help ensure that the proposed structures perform in a satisfactory 

contractor and owner should discuss and understand the risks of construction at 

and should agreeon what level of risks and measures are 

We recommend that construction be observed by a qualified soils technician 

experienced in the field to take advantage of opportunities to recognize 

which might affect the performance of the foundation systems. It is recommended that a 

summary of this report be provided to any new or future owners of this property. A  copy 

Guide to Swelling Soils for Colorado Homebuyers and Homeowners, 

Survey Special Publication 43 should also be provided to any new or future owners 

property. The CGS publication states. "It is essential that the homeowner understands 

check and maintain all of  the different systems that were designed to protect a 

swelling amag
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Table 
Summary of Laboratory 

Project No.: 

I ,otinhic De
til

Soil Consolidation/
Sample 

Moist
Content 

Dry 
(K

% 
No. 

Liqu
Li

Plastic
Inde

Unconfi
Compres
Strength 

Stand
Penetrat

T

Tot
Sw
(

Loadi
(PS

Settlem
(Dry
(

Settlem
(Saturate

(

Sw

(%

10 3 11,
„ .

112. 900 5 100 
5
10
20
40

- • 

0

5
5
4
2

HLI.: clay, silty, sl sandy, 
reddish-brown 

10/ 4 11. 900 361 CLAY: silty, tr. sand, 
bro

10/ 8 12. 900 30/ CLAY: silty, tr. sand, 
bro

10/ 15- 17 900 26/ CLAY: silly, 0. sand, moist, 

18/ 3 14 101 70 2 10
5
100
20
40

0

1.
3

2
1.
0

CLAY: silty, tr. sand, porous, 
stilt 

18/ 4 12. 900 17/1 CLAY: silty, tr. sand, tr. 
hard, 

18/ 8 9 900 22/ CLAY: silty, sandy, tr. gravel, 
hard, 

18/ 15- 20 113. 900 35/ 2 5
100
20
40

0 2
1.
1.
0

CLAYSTONE: wx., silly, 
olive, gypsum 

10/ 2 9 104 9000 6 10
5
100
20
40

0

2

6
4
3
0

CLAY: silty, U. sand, porous, 
hard, brown 

10/ 3 9 900 41/ CLAY: silty, sl. sandy, sl. 
brown 

10/ 7 12 900 28/ CLAY: silty, sl. sandy, 
olive-

10 15- 19, 900 21/ CLAY: silty, moist, 
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Table 
Summary of Laboratory 

Project No.: 

Lot/ De
0

Soil Consolidation/
Sample 

Moist
Content 

Dry 
(po

% 
No. 

Liqu
Li

Plastic
Inde

Unconfi
Compres
Strength 

Stand
Penetrat

Te

Tot
Sw
(

Loadi
(PS

Settlem
(Dry
(

Settlem
(Saturate

(

Sw

(

10/ 25- 21.2 • 80 25/ 0 5
100
20
40

0

0
3

0
0

CLAYSTONE: vix., silty, 
hard, 

20 2 11. 900 46/ CLAY: silty, sandy, sl. 
bro

20 7 9 122 900 26/ 6 10
5
100
20
40

0

1

6
5
4
2

CLAY: silty, sl. sandy, sl. 
bro

7/ 2 13 900 FILL: clay, silty, sandy, 
moist, v. 

7/ 3 13 900 9/ CLAY: silty, sl. sandy, tr. 
stiff, 

7/ 7 14. 900 28/ CLAYSTONE: wit., silty, 
olive-brown, 

7/ 15- 19 900 50/ CLAYSTONE: silty, moist, 

7/ 25- 19 108 900 50 7 5
100
20
40
80
160

0

2

7
6
5
3
0

CLAYSTONE, silty, moist, 

16/ 3 16 900 22/ CLAY: silty, sandy, moist, 

i 8 12 900 CLAY: silty, sandy, with 
hard, 

lb/ 9- 11. 900 21/ CLAY: silty, sandy, tr. 
hard, 

16/ 20- 23 900 21/ CLAYSTONE: wx., silty, 
hard, olive-brown 
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.1.111, is!!itclitl,:ti to he mei] •b .1 guideline !Or this pritiect F,s the owner or m% net' s reprcsentati% e. Municipal codes. special 

requirement, •.r other •ontrollinit t'actors may require modifications to these suggested specifications. Supervision and control ofthe 

is not %% ithin the scope of this im estigation. This is not a claim that Scott. Cox & Associates is the Soils Engineer for the fill 

operatio

APPENDIX 

Suggested Specifications for Placement of Compacted Earth Fills and/

GENER

Supervision and control of the overlot and structural fill and backfill shall be under 

of the Soils Engineer for the project. The soils engineer shall approve all earth materials 

their use. the methods of placing. and the degree of compaction obtained. A  letter 

from the Soils Engineer will be required prior to the owner's final acceptance of 

operatio

MATERIA

The soils used for compacted fill beneath interior floor slabs and backfill around 

should be relatively impervious and non-swelling for the depth specified in the soils 

material with a maximum dimension of six (6) inches or greater shall be used for fill. 

materials shall be subject to the approval of the Soils Engineer prior 

SUBGRADE 

All topsoil. veuetation, frozen materials, old structures or other unsuitable materials, 

removed to a depth satisfactory to the Soils Engineer before beginning preparation 

The suft.lrade surface of the area to be tilled shall be thoroughly scarified to a minimum 



six (6) inches. moistened or dried as specified in the attached tables. and compacted in 

specified below for the subsequent layers of  fill. F i l l  shall not be placed on frozen 

groun

MOISTURE 

The fill material, while beimg compacted. shall as nearly as practical contain the 

moisture as required in the attached table of this Appendix. The moisture shall 

throughout In the event that water must be added to the soils or that the soils must 

to meet the specifications, the soils must be thoroughly pulverized, mixed, blended and 

to placement. The effort required for optimum compaction will be minimized by 

soils near Optimum Moisture Contents. When moisture is added to dry. clayey soils, 

period of  several days may be needed to allow uniform absorption o f  the water into 

Freezing temperatures and/or inclement weather conditions may impede moisture 

compaction 

PLACEMENT OF 

Distribution of material in the fill shall be such as to preclude the formation of lenses 

differing from the surrounding. material. The materials shall be delivered and spread on the 

prepared surface in such a manner as xvill result in a level, uniformly compacted fill. 

compacting. each layer shall have a maximum loose-l i f t- heiLlht of  twelve (12) inches 

dictated hy the compaction equipment and/or soil conditions) and its upper surface 

relativek hori7ontal. Te s t  areas are recommended to determine the optimum 

A



Thinner lifts may be necessary in order to achieve the required compaction. Each lift 

approved by the Engineer prior to placing each 

COMPACTI

When an acceptable uniform moisture content is obtained, each lift shall be compacted 

method acceptable to the Soils Engineer to the densities and moisture contents specified 

foregoing report or theattached table of this Appendix and as determined by the 

test (procedures in ASTM D698). Compaction shall be performed by rolling or 

approved tamping rollers. pneumatic-tired rollers, three-wheel power rollers, or 

suited to the soil being compacted. I f  a sheepsfoot roller is used. it shall be provided 

bars attached in a manner which would prevent the accumulation of material between 

feet. The roller should be so designed that the effective weight can be increased. If 

compaction cannot be achieved with the equipment supplied, thinner loose-lifts" and/

equipment are 

MOISTURE-DENSITY DETERMINATION: STANDARD AND 

Samples of representative materials to be used for fill shall be furnished by the contractor 

Soils Engineer at least forty-eight (48) hours prior to compaction testing. Wetter 

require extra time for test results due to the required dryinu for sample preparation. 

is to be tested for determination of the maximum dry densities and optimum 

(Proctor test) for these materials. Tests for these determinations will be made 

conform la! to the most recent procedures of ASTM D698 and .AASI-ITO T99 

A



or ASTNI 1)1557 and AASHTO 1I80 (modified Proctor). whichever applies. Copies 

"Proctor Curves- \ \ i l l  be furnished to the contractor. These test results shall be the 

control for the field moisture/

DENSITY 

A 24-hour notice shall be given to the Soils Engineer or testing agency for 

tests. The density and moisture content of each layer of compacted fill will be determined 

Soils Engineer. or qualified technician. in accordance with ASTM D2167 and D3017 

method). Any material found not to comply with the minimum specified density shall 

and recompacted until the required density is obtained. Additional lifts shall not be 

each underlyirg lift has been approved. The results of all density tests will be furnished to 

owner and the contractor by the 

A minimum ()lone compaction test should be conducted for each twelve (12.) inch 

lift. Trenches•should have a minimum of one test every three hundred (300) feet with 

or two (2) tests per trench. Sub-excavations have a minimum of one test every twenty-five 

lineal feet of footinu with a minimum of  three (3) tests 

TRENCH 

All excavations shall comply with current OSHA standards for the soil conditions 

The Soils Engineer shall be consulted if there is a question regarding classification of 

A



MH and CH soils are not recommended in 

Compaction 

On-site Soils 
Imported 

For GW-

Minimum 
(,ASTM 

& SW-

Acceptable 
Optimum Moisture 

Beneath Interior 95% ±3

Beneath Garage 
• 

95% ±3

Backlill and 
Open 

90% ±3

Backtill and 
Structures, Slabs. etc. 95% ±3

Compaction 

On-site Soils 
Imported 

For ML, 

Minimum 
(ASTM 

& CH 

Acceptable 
Optimum Moisture 

Beneath Interior 93% 0% to 

Beneath Garage 
Slab

93% 0% to 

Baal-ill and 
Open 90% 0% to 

Backfill and 
Structures. 95% 0% to 

_Vote: This is a .standarci table and should not be separated from the report. The 
the attached ;roils report supersede the criteria presented in 

A


