
r l 
7 
r I 
r l 
n 
rl 

, l 
; ., 

• l I 
11 
l I
11 
; I
11 
I J
u 
u 
u 
u 

--v-----------
8916-A Adams Street, NE 

V• ard & Assoc1·ates Inc Albuquerque, New Mexico 87113 JOY , • (505) 797-9743 • Fax: (505) 797-9749 

A vinyardandassociates@comcast.net --- -----------
Geotechnical Engineering • Materials Testing • Environmental Engineering 

PRELIMINARY 

GEOTECHNICAL INVESTIGATION 

UNM SCIENCE AND TECHNOLOGY PARK 

TRACT 1E2-A-2 

Prepared for: 

University of New Mexico Real Estate Office 

Project No.: 06-1-139 

October 9, 2006 



• l
I

• I
r I

r l 
I 

• I
• I
: I
: I 

I 
• I 
I I 
ii 
l j 
J 
l J
' J

A 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

TABLE OF CONTENTS 

INTRODUCTION .......................................................................................... 1 

PROPOSED CONSTRUCTION .................................................................... 2 

SITE CONDITIONS ....................................................................................... 3 

AERIAL PHOTOGRAPH REVIEW ............................................................. 5 

SITE SUB SURF ACE CONDITIONS ............................................................ 7 

LABORATORY TESTING ......................................................................... 11 

ANALYSIS ................................................................................................... 12 

RECOMMENDATIONS .............................................................................. 14 

FOUNDATIONS .......................................................................................... 17 

CONCRETE SLABS-ON-GRADE .............................................................. 19 

RETAINING WALLS .................................................................................. 20 

EARTHWORK ............................................................................................. 21 

12.1 GENERAL ........................................................................................... 21 

12.2 CLEARING AND GRUBBING .......................................................... 21 

12.3 REMOVAL OF EXISTING FILL. ...................................................... 21 

12.4 EXCAVATION ................................................................................... 23 

12.5 NATURAL GROUND PREPARATION ............................................ 23 

12.6 FILL PLACEMENT AND COMPACTION ....................................... 24 



I 
l 

& 
A 

TABLE OF CONTENTS 

12.7 OBSERVATION AND TESTING ...................................................... 24 

13.0 SITE GRADING AND DRAINAGE ........................................................... 25 

14.0 LANDSCAPING .......................................................................................... 25 

15. 0 UTILITIES .................................................................................................... 26 

16.0 TRENCHES AND EXCAVATIONS ........................................................... 27 

17.0 ASPHALTIC CONCRETE PAVEMENT ................................................... 28 

18.0 CLOSURE .................................................................................................... 28 

SITE PLAN 

FILL PROFILES 

LOGS OF TEST HOLES 

NOTES - LOGS OF TEST HOLES 

CONSOLIDATION TEST RESULTS 

SUMMARY OF LABORATORY TEST DATA 

APPENDICES 

EARTHWORK PROCEDURES 

AERIAL PHOTOGRAPHS 

V & A 99-1-051 (excerpt) 

V & A 05-1-306 (excerpt) 

Figure IA 

1B 

2 - 23 

24 

25-29 

Table 1 

A 

B 

C 

D 



I 

r I 

'. I 

n 
n 
. l 
• I

• I

i I

ii 
11 
11 

I I 

I I 
. J 

. I 

LI 

A 
NOTES - l1OGS OF TEST HOT,ES 

Test hole locations were determined by compass bearing and pacing distances from 
known topographic points. 

"Drilling Method" refers to the equipment utilized to advance the test hole. Either 
seven inch outside diameter, continuous flight, hollowstem auger or a track-mounted 
excavator equipped with a 48" wide bucket was utilized. 

"S" under "Sample Type" indicates a Standard Penetration test (ASTM D-15 86). The 
Standard Penetration sampler is 2 inches in outside diameter and 1 3/8 inches inside 
diameter. 

"R" under "Sample Type" indicates a 3-inch outside diameter b y  2.5-inch inside 
diameter sampler. The sampler is lined with I-inch high brass rings. 

"B" under "Sample Type" indicates a bulk sample . 

"Blows Per Foot" indicates the number o f  blows o f  a 140-pound hammer falling 
30 inches required to drive the indicated sampler 12 inches. 

"NR" under "Blows/Foot" indicates that no sample was recovered. 

"Dry Density PCF" indicates the laboratory determined soil d1y density in pounds per 
cubic foot. 

"Water Content %" indicates the laborat01y determined soil moisture content m 
percent (ASTM D-2216). 

"Unified Classification" indicates the field soil classification as per ASTM D-2488. 
When appropriate, the field classification is modified based upon subsequent 
laborat01y tests. 

Variations in soil profile, consistency, and moisture content may occur between test 
holes. Subsmface conditions may also vary between test holes and with time . 

Figure No.: 24 
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Lil TNTRQDUCITQN 

This report presents the results of our preliminary geotechnical investigation 

for Tract 1E2-A-2 of the Science and Technology Park at the University of New 

Mexico. Tract 1E2-A-2 consists of the majority of the replatted Parcel 6. The 

remaindet of Parcel 6 was replatted as Tract 1E2-A-1, which is located adjacent to 

the northeast portion of the subject site . 

This office previously performed a preliminaiy geotechnical investigation of 

Parcel 6, the results of which were presented in our report, V & A Project No.: 

99-1-051. This office more recently perf01med a geotechnical investigation of Tract

1E2-A-1 for the new UNM Press Building, the results of which were presented in

our report, V & A Project No.: 05-1-306. Pertinent field and laborat01y results from

those rep01ts are presented in Appendices C and D. The results of our previous

studies were reviewed prior to beginning this investigation in order to guide our

field work towards increasing our knowledge of site conditions, instead of merely

duplicating past effo1ts .

This investigation was performed to determine site subsmface conditions; 

and, based upon the conditions observed in the test holes, to develop preliminaty 

geotechnical recommendations for: 

Mass Site Grading; 

Foundation Design; 

V &A Project No.: 06-1-139 
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Slabs on Grade; and 

Earthwork Constrnction. 

The conclusions and recommendations presented are based on conceptual 

information provided to us regarding the proposed development, on subsurface 

conditions disclosed by the test holes, on laborat01y testing, and upon the local 

standards of our profession at the time this report was prepared. 

This investigation was not perfo1med to determine the presence of potentially 

hazardous waste or radon gas. Determination of the presence of potentially 

hazardous materials was beyond the scope of this investigation and requires the use 

of exploration techniques and analytic testing which were not appropriate for this 

investigation. If desired, Vinyard & Associates, Inc. will perf01m an environmental 

audit of the site. 

2Jl PBQPQSED CQNSIBJJCITQN 

Based upon inf01mation obtained from personnel with the University of New 

Mexico Real Estate Office, we anticipate that Tract 1E2-A-2 will be developed with 

several commercial office/warehouse type strnctures. Site grading concepts for the 

approximately 8.28-acre irregularly shaped parcel, as well as proposed building 

locations and strnctural details, were not available at the time this report was 

prepared. We anticipate that a moderate to substantial amount of cut/fill eaithwork 

will be required to develop the site. 

V &A Project No.: 06-1-139 2 
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3Jl SIIE CQNDTTTQNS 

The site and its vicinity have a histmy of gravel and sand mining operations, 

subsequent earthwork activities, and dumping. In its current condition, Tract 1 E2-

A-2 has three main topographic areas: 

• East Terrace - The east terrace occupies roughly the southeastern ½ of the

site. The east terrace generally comprises the highest elevations on the site

and for this reason was referred to in previous repmis as the "upper area".

The east terrace is bound to the south and east by existing buildings,

parking/d1iveways, and related appmienances. The east terrace is bound to

the nmih and west by relatively steep slopes descending down to other

po1iions of the Tract 1E2-A-2.

• West Bottom - The west bottom occupies roughly the western ¼ of the site.

The west bottom generally comprises the lowest elevations on the site and for

this reason was referred to in previous repmis as the "lower area". The west

bottom is bound to the northeast and east by relatively steep slopes ascending

up to other portions of the Tract 1E2-A-2. The west bottom is bound to the

northwest and west by Basehmt/Langham Road SE and to the south by

Goddard Road SE. 

• Nmih Te1Tace-The nmth terrace occupies roughly the nmthem ¼ of the site.

The nmth terrace was recently graded/established dming constrnction of the

UNM Press Building, and generally comprises the middle elevations on the

site. The nmth terrace straddles the nmthern portions of both the "upper and

V &A Project No.: 06-1-139 3 
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lower areas" as described in previous reports. The n01th terrace is bound to 

the n01th by Basehart/Langham Road SE and to the east by the new UNM 

Press Building. The n01th telTace is bound to the south and west by relatively 

steep slopes ascending and descending, respectively, to the east teITace and 

west bottom areas. 

Configuration and topography of the site are shown on the Site Plan, Figure 

IA. However, the base survey for the site plan was prepared prior to 1999 and does 

not accurately depict the n01th teITace, which was graded and established in the last 

year during the constmction of the new UNM Press Building on the adjacent Tract 

1E2-A-l. 

A small detention pond is located just off-site, south of and uphill from the 

UNM Press Building. We anticipate this pond will remain. The east and n01th 

terraces are both relatively level, and slope slightly off to the west. Limited rubble 

and debris is visible at the surface of these terraces. Substantial rubble and debris is 

visible in the steep slopes leading down from these teITaces to the lower western 

bottom. 

The west bottom portion of the site is locally a depression. The west bottom 

catches and retains significant runoff from the rest of Tract 1E2-A-2, as well as 

limited 1unoff from the adjacent roads. Ponded storm water was visible in this 

bottom area after heavy rains. A stockpile located along the n01th boundaiy of the 

V &A Project No.: 06-1-139 4 
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bottom area serves as a ramp up to the newly created north tenace. A substantial 

amount of debris/rubble piles blanket the surface of the bottom area. 

4.Jl AERIAL PHOTOGRAPH REVIEW 

Topographic maps prepared by the USGS show symbols depicting gravel pits 

in the vicinity of the site as early as 1954. Due to the manner in which the USGS 

periodically updates maps, aerial photography is considered a more reliable source 

of information. A series of aerial photographs were reviewed to obtain background 

information and construct a rough timeline of historical earthwork activities which 

occuned in the study area. Photographs dated 1947, 1959, 1967, 1981, 1996, and 

2004 were reviewed. Copies of the photographs are presented in Appendix B. The 

approximate site boundaries are shown on each photograph. 

• 1947 - This photograph shows the site as largely undistmbed. Two large

arroyos traverse the site roughly from east to west. Some sand and gravel

mining activities are apparent in and around the northeast comer of the site .

• 1959 - This photograph shows substantial sand and gravel mining activities

in the nmthwestern two-thirds of the site.

• 1967 - This photograph appears to indicate the te1mination of sand and

gravel mining activities. It appears that the east end of the east terrace was 

V &A Project No.: 06-1-139 5 
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not significantly mined or disturbed. It does not appear that any significant 

dumping has occmTed at this point. 

• 1981 - This photograph shows the east ten-ace of the site as three distinct

terraces stepping down to the west. The Social Security Administration

Building has been constmcted east of the site, along with the small detention

pond. It is possible that the earthwork required to create the new ten-aces was

performed in conjunction with the constmction of the Social Security

Administration Building. It is possible that some earthen fill and rubble was

placed on the site during this time period .

• 1996 - This photograph shows the site to be similar to conditions observed

when this office performed our 1999 investigation of Parcel 6. Substantial

amounts of fill and rubble are likely to have been placed on the site by this

time. The east ten-ace is visible as one largely level area. It appears that some

fill has been end dumped down the slope between the east terrace and the

lower areas to the west and n01th. Some whitish fill/mbble piles are visible in

these lower areas.

• 2004 - This photograph shows the site to be similar to conditions observed

when this office perfo1med our 2005 investigation of Tract 1 E2-A-1.

Basehart, Langham, and Goddard Roads have been graded and paved around

the site. A fill stockpile has been placed along Basehart on the n01the1n edge

of the site, serving as a ramp/access road. Large quantities of end dumped fill

V &A Project No.: 06-1-139 6 
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and rubble are visible on the slope between the east terrace and the lower 

areas to the west and n01th, as well as on these lower areas. This photograph 

was taken approximately 2 years before the constmction of the UNM Press 

Building, and does not show the newly created north terrace. The north 

terrace was built by filling in the visible low areas in the northe1n ¼ of the 

site with fill and rubble removed from Tract 1E2-A-2 as well as matelial from 

the n01thern edge of the east terrace . 

5Jl SIIE SUBSURFACE CQNDTITQNS 

To explore the site subsmface conditions, a total of 22 test holes were drilled 

or excavated with a trackhoe at the approximate locations shown on the Site Plan, 

Figure IA. Logs of the Test Holes are presented as Figures 2 through 23. The use 

of heavier/more powerful equipment allowed us to penetrate rubble previously 

described as "refusal materials" during earlier investigations. The approximate 

locations and elevations of the test holes were recorded using a Magellan Explorist 

100 handheld OPS unit. A summmy of pe1tinent test hole data is presented in the 

following table. 

Approximate Approximate Fill . Excavation Style 
Hole# Elevation feet Thickness feet Location see Fi . 24 

1 5100 40 East Ten-ace 7"H.S.A. 
2 5097 34 East Te1Tace 7"H.S.A. 
3 5095 18 East Ten-ace 7"H.S.A. 
4 5100 9 East TetTace 7"H.S.A. 
5 5095 15 East Terrace 7"H.S.A. 
6 5104 16 East Ten-ace 7"H.S.A. 

V &A Project No.: 06-1-139 7 
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Approximate Approximate Fill Excavation Style 
Hole# Elevation f f  eet) Thickness (feet) Location ( see Fil!. 24) 

7 5047 7 West Bottom Trackhoe 
8 5049 6 West Bottom Trackhoe 
9 5046 11 West Bottom Trackhoe 
10 5047 17 West Bottom Trackhoe 
11 5049 12 West Bottom Trackhoe 
12 5049 16 West Bottom Trackhoe 
13 5051 10 West Bottom Trackhoe 
14 5052 17 West Bottom Trackhoe 
15 5046 12 West Bottom Trackhoe 
16 5049 17 West Bottom Trackhoe 
17 5047 11 West Bottom Trackhoe 
18 5049 7 West Bottom Trackhoe 
19 5072 33 North Te1rnce 7"H.S.A. 
20 5071 8 North Te1rnce 7"H.S.A. 
21 5062 18 North Ten-ace 7"H.S.A. 
22 5068 23 North Te1Tace 7"H.S.A. 

• East TeITace - Test Holes 1 through 6 were drilled on the east teITace. The

soil profile of the east teITace consisted of a wedge of fill overlying natural

ground. Approximate fill thickness ranged from <10 feet along the east edge

of the site, to ±40 feet along the west edge of this high teITace. The fill was

generally composed of ve1y loose/soft to medium dense silty to clayey sands

with some debris/rubble. The amount of debris and rubble in the fill appears

to increase significantly towards the west edge of the terrace. The debris and

rubble in the fill was generally asphalt and hard concrete, with ve1y minor

amounts of wood and other decomposable materials.

• West Bottom - Test Holes 7 through 18 were excavated with a trackhoe in

the west bottom. The soil profile of the west bottom consisted of a variable
V&AProjectNo.: 06-1-139 8 
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thickness of fill overlying natural ground. The fill layer ranged from 

approximately 6 feet to 1 7 feet thick, and appears to thin towards the 

northwestern po1tion of this low-lying area. The fill was composed of 

alternating layers of debrishubble and loose silty to clayey sands. The 

amount of debris and rubble in the fill appears to be greater than 50% of the 

bulk fill. The debris and mbble in the fill was generally asphalt and hard 

concrete, with ve1y minor amounts of wood and other decomposable 

materials . 

• No1th TelTace - Test Holes 19 through 22 were drilled on the north edge of

the n01th terrace. The soil profile of the n01th te1Tace consisted of a variable

thickness of fill overlying natural ground. Active grading activities on this

po1tion of the site concu1Tent with our field investigation restricted our access

to the entire te1Tace as it appears today. The.fill soils ranged from <8 feet to

>30 feet in thickness where we had access to drill. If the data from Test

Hole 20 is discounted, the fill on the n01th te1Tace appears to have a fairly

consistent bottom elevation. The fill was composed of loose to medium

dense silty to clayey sands blended with some debris. It is probable that the

po1tion of the n01th te1Tace to which we had access was mostly underlain by

older fill. We anticipate that the more recently placed fill will likely have

some areas containing significant quantities of hard concrete rubble. We base

this claim on observations of the concu1Tent grading activities, and

conversations with the involved constmction personnel while on-site.

V&AProjectNo.: 06-1-139 9 
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At various depths in the test holes, voids were often encountered within the 

1ubble layers of the fill. The presence of voids is supported by circumstantial 

evidence in some of the drilled holes, and direct visual evidence in some of the holes 

excavated by trackhoe. It is difficult to speculate on the size and lateral continuity 

of voids within the mbble, which may vaiy significantly. Voids are likely located 

within loose pockets between nested angular slabs of concrete and other hard 

mbble . 

Beneath the fill, undistmbed natural soils were encountered at vaiymg 

elevations. Most of the native soils likely belong to the "Santa Fe Group" of old, 

weakly-cemented sediments. These natural soils ranged widely in composition 

between locations, and were generally medium dense/stiff to dense/hard. Generally, 

natural soil layers of clay, silt, silty-clayey sand, and clean sand and gravel were 

encountered beneath the fill. 

Neither flowing groundwater nor bedrock was encountered in the test holes to 

a depth of fifty-one feet, the maximum depth of exploration. However, groundwater 

conditions may change with time due to precipitation, variations in groundwater 

level, seepage from ponding areas, or leaking utilities. 

The test holes allow observation of a ve1y small p01tion of the soils below the 

site. Significant variations in subsmface conditions may occur across the site, which 

were not disclosed by the test holes. 

V &A Project No.: 06-1-139 10 
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.6.Jl T,ARQRATQRY TESTING 

A laborat01y-testing program was performed on samples obtained dming the 

field investigation which appeared representative of the soils encountered in the test 

holes. The laborat01y-testing program was stluctured to dete1mine the physical 

properties of the soils encountered in the test holes necessaiy for development of 

geotechnical recommendations. 

The laborato1y-testing program included: 

• Moisture Content;

• D1y Density;

• Sieve Analysis;

• Atterberg Limits; and

• Consolidation/Collapse.

Moisture Content and Dry Density tests were performed to evaluate the 

in-place soil density and moisture content. Test results help to evaluate settlement 

potential. Test results indicate the fill soils encountered in the test holes had an 

average moisture content of approximately five percent. The underlying natural 

soils encountered in the test holes had an average dry density of 110 pcf, and an 

average moisture content of approximately five percent. Test results are presented 

on the Logs of Test Holes, Figures 2 through 23, and are summarized on Table 1. 

V &A Project No.: 06-1-139 11 
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Sieve Analysis and Atterberg Limits tests were performed to confirm field 

soil classifications and to provide info1mation on general physical soil properties. 

Test results are presented on Table 1. 

Consolidation/Collapse tests were performed on the natural soils underlying 

the existing fill to evaluate structure settlement and to dete1mine the effect of  water 
on site soils. The tests indicate the soils encountered in the test holes are slightly to 

moderately compressible under anticipated loads. Significant additional settlement 

may occur if the site soils are allowed to increase in moisture content. Test results 

are presented on Figures 25 through 29. 

1.0. ANAT ,YSIS 

The subsmface information obtained from the test holes combined with the 

GPS data allowed us to develop three-dimensional models of  the fill materials on 

the site using Surfer 7.0. A map of  approximate fill thicknesses and a map o f  the 

approximate elevations of the bottom of  fill are presented on Figure 1 B. Given the 
limited number of data points and the inherent inaccuracy of  handheld GPS units, 

these fill profiles should be considered very approximate. However, they may be 

useful for estimating the elevations at which undistmbed natural soils may be 

present, and developing rough volumetric estimates of  the amount o f  fill cun-ently 

on the site. 

V &A Project No.: 06-1-139 12 
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The map modeling the estimated bottom of fill elevations depicts the natural 

ground sloping down to the west-northwest. This con-esponds with the lay of the 

land visible in the aerial photographs from 1947 and 1959 before substantial fill 

placement and dumping occun-ed. The map showing fill thickness indicates that the 

deepest fills are located in a rough north-south swath across the middle of the site, 

under the west edge of the east terrace extending to Basehai1 Road. This model is 

suppo1ted by the historical aerial photographs. In the aerial photographs from 1959 

through 1996, this p011ion of the site appears to have experienced the most change 

due to sand and gravel mining activities and subsequent eai1hwork and dumping. 

Based on the results of our investigation, the site appears compatible with the 

proposed development. However, a substantial amount of rubble removal and 

earthworkwill likely be necessaiy to develop the site. The existing fill may contain, 

on average, around 50% 1ubble and debris, most of which is not organic or naturally 

decomposable. The presence of numerous small to medium sized voids within this 

rubble is quite possible. The fill has sporadic and possibly substantial loose/soft 

zones encountered while drilling and excavating. The fill was not placed and 

compacted with engineering oversight. The existing fill will be prone to significant 

total and differential settlement ifleft in place. 

The underlying natural soils also show a pronounced potential for settlement 

if not adequately addressed during design and constmction. The consolidation 

testing performed on several different types of natural soils indicate a slight to 

V &A Project No.: 06-1-139 13 
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moderate potential for compression under the anticipated building loads. Moderate 

to significant additional settlement may occur if these soils become wetted . 

Without knowing in advance the site grading concepts, building locations, 

size, configuration and strnctural loading, it is difficult to prepare effective design 

recommendations. The Owner and project designers are therefore presented with 

four preliminmy options in the following section. We recommend that a course of 

action is chosen that balances costs with the Owner's comfort with the risks 

associated with each design strategy. When building locations and loads are 
finalized, this office should be contacted to confi1m the following recommendations . 

8..Jl BECQMMENDATTQNS 

Option 1: It would be possible to leave most of the existing fill and rnbble in 

place beneath strnctures. If this option were chosen by the Owner and project 

designers, the proposed buildings would have to be supp01ted on deep foundations 

penetrating through the fill and well into the underlying natural soils, on the order of 
30 feet. The building floors would have to be strnctural floors also supported on 

these deep foundations. Utilities below the structure would have to be suspended 
from the floor, and utility breaks would still be quite possible. This option has 

several inherent problems and therefore increased risks due to the potential for 

differential settlement between the buildings and connecting utilities, adjacent 

sidewalks, driveways and paved parking areas. This differential settlement could be 

substantial and occur suddenly within paved and landscaped areas, particularly after 

V &A Project No.: 06-1-139 14 
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heavy precipitation or possible utility break. Increased building and site 

maintenance/repair costs would be a factor. Numerous additional test holes would 

have to be drilled in order to effectively design the deep foundations. 

Option 2: It also would be possible to supp01t buildings on deep foundations 

penetrating through the fill as described above, and a conventional slab-on-grade 

floor suppmted on some engineered fill. The depth of removal of the existing fill 

and rnbble beneath the building floors will depend largely on the Owner's 

understanding that differential settlement between building walls and floors will 

occur if any of the existing fill is left in place beneath the new engineered fill. 

Increasing the thickness of new engineered fill beneath the floor slabs will reduce, 

but not eliminate, the risk of substantial differential settlement between building 

walls and floors. As desciibed above, undue settlement outside the buildings is still 

a substantial risk. This option may therefore have more inherent problems, 

associated risks and long-te1m costs than Option 1. Numerous additional test holes 

would still have to be drilled in order to effectively design the deep foundations. 

If either Option 1 or 2 are chosen, Vinyard & Associates, Inc. would be 

pleased to provide additional field studies and consulting as necessary to aid in site 

development plans. 

Option 3: It would be possible to remove the existing fill and rnbble down to 

native soils only within the building envelopes, leaving the fill mostly in-place 

beneath paved parking and landscaped areas. If this option were chosen by the 

V &A Project No.: 06-1-139 15 
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Owner and project designers, the proposed buildings could likely be suppmted on 

shallow foundations and conventional slabs-on-grade bearing entirely on engineered 

fill. The engineered fill in this case would have to extend laterally outside the 

building foundations a distance equal to the depth of fill removed. This option has 

fewer inherent problems and therefore less associated risk. However, substantial 

and sudden differential settlement could still occur within the paved and landscaped 

areas under which the fill and rubble remained in place. This could still lead to 

damaged utilities. Increased site maintenance/repair costs would still be a factor. 

Option 4: We suggest a development plan that includes removmg the 

existing fill in its entirety down to native soils across the site as a whole and then 

placing engineered fill to meet desired grades. If this option were chosen by the 

Owner and. project designers, the proposed buildings could likely be suppmted on 

shallow foundations and conventional slabs-on-grade bearing entirely on engineered 

fill. The risks of settlement within paved areas and potential distress to utilities 

would be minimal. While the initial costs may be high, we believe the long-term 
costs of building and site maintenance would be significantly lower. This option 

appears to have the least inherent problems and associated risks. 

If the Owner chooses to follow either Option 3 or 4, foundations and slabs 

may be designed as follows. 
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2Jl FQUNUATTQNS 

If the recommendations presented in the following sections of this rep01t are 

implemented particularly those regarding eaithwork, site grading and drainage, the 

proposed stmctures may be supported on conventional spread and strip footings 

bearing on a minimum of ten feet of engineered fill. Engineered fill should extend a 

minimum often feet laterally beyond the edge of all footings. Foundations four feet 

or greater in least dimension may be designed for an allowable bearing pressure of 

3000 pounds per square foot. Foundations between two and four feet in least 

dimension may be designed for an allowable bearing pressure of 2000 pounds per 

square foot. Foundations less than two feet in least dimension may be designed for 

an allowable bearing pressure of 1500 pounds per square foot. These values may be 

increased by one-third for short-term loads due to wind and earthquakes. If it is not 

feasible to implement the eaithwork, site grading, drainage. and landscaping 

recommendations presented herein an alternate foundation system may be required. 

This office should be contacted for additional recommendations. 

The base of exterior footings should be embedded a minimum of eighteen 

inches below lowest adjacent grade. The base of interior footings should be 

embedded a minimum of twelve inches below finish pad grade. Spread and strip 

footings should be a minimum of twenty-four and eighteen inches wide, 

respectively. However, local building codes may require greater dimensions . 
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Lateral foundation loads will be resisted by a combination of passive soil 

pressure against the sides of footings and friction along the base. A passive soil 

resistance of 300 pounds per cubic foot may be utilized for design. Frictional 

resistance may be determined by multiplying foundation dead load by a coefficient 

of friction of0.40. 

Prior to fill placement and following footing excavation, the natural soils 

should be evaluated and engineered as detailed in the following Eaithwork Section 

12 and in the attached Appendix A. All fill below stmctures should be placed and 

compacted as detailed in the following Eaithwork Section 12 and the attached 

Appendix A. Prior to poming concrete, footing excavations should be cleaned of 

any slough, loose soil, or debiis. Footing excavations should be compacted as 

detailed in the attached Appendix. 

Foundations designed and constmcted as described herein are not anticipated 

to settle more than one inch. Differential settlement between adjacent column 

footings should not exceed one-half of the above value. The above settlement 

estimates are based on the assumption the site soils will not be allowed to increase 

in moisture content and that the site grading, drainage, eaithwork, and landscaping 

recommendations presented in this rep01t will be fully implemented. 

The site soils are moderately collapsible if allowed to increase in moisture 

content. If the natural soils suppo1ting footings are allowed to increase in moisture 

content, additional settlement of ¼ inch per foot of wetted soil could occur. 
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Foundations should be  designed and constmcted to  tolerate the above settlement. 

Foundations should be designed b y  a qualified structural engineer. 

To  reduce the affect o f  settlement on  the structure, we  suggest that all stucco 

be  fiberglass reinforced. Periodic control joints should be utilized in the stucco 

particularly at window and door corners. Periodic control joints should also be  

utilized in  masonry walls . 

1fi.Jl CQNCBEIE ST ,ARS-QN-GRADE 

Concrete slabs-on-grade may be  utilized. Slabs should bear o n  a minimum o f  

ten feet o f  engineered fill. Slabs should be  isolated from all foundations, stem walls, 

elevator pits and utility lines. Frequent joints should be  scored or  cut in slabs to 

control the location o f  cracks . 

Thickened slabs may be utilized to . support interior partitions that impart 

loads of less  than 800 pounds per linear foot. Thickened slabs should b e  a minimum 

o f  twelve inches in width and should be  designed to exert a maximum earth pressure

o f  500 pounds per square foot.

The thickness and reinforcement o f  floor slabs should be  determined b y  a 

qualified strnctural engineer. For strnctural design o f  the floor slab, a modulus o f  

subgrade reaction o f  500 kips per cubic foot may be  utilized. This value is for a 
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1' x l '  square or a 1' wide strip. The above value may be modified for various 

effective widths based upon the following equation: 

Ks = 

Ks = 

= 

soo[  ; 1 ] 2 where: 

Modulus of subgrade reaction 
(kips per cubic foot) 
Effective width of loaded area 
(feet) 

If moisture-sensitive floor covering is utilized, the flooring manufacturer 

should be contacted to determine the necessity of a vapor ban-ier. The moisture 

barrier may consist of a 6-mil' polyethylene film or equivalent. The baITier may be 

overlain with one or two inches of clean sand to provide a working surface and 

reduce shrinkage cracking. 

Prior to placing slabs or stmctural fill, the natural soils should be evaluated 

and engineered as detailed in the following Earthwork Section 12 and in the 

attached Appendix A. All fill below slabs should be placed and compacted as 

detailed in the following Earthwork Section 12 and the attached Appendix A . 

.ll.Jl RETAINING WAT J ,8 

The location, height and anticipated loading of retaining walls to be 

constmcted in conjunction with this project are not known at this time. This office 
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would be pleased to consult with the Owner· and project designers concern mg 

retaining wall designs when that information becomes available. 

12.Jl EARTHWORK 

.12.1 Gen era I 

The recommendations presented in this repo1t are based upon the assumption 

that site eaithwork will be performed as recommended in this report and the attached 
Appendix. Presented below is a summary of the site earthwork recommendations . 

Detailed earthwork procedures are presented in the attached Appendix A . 

.12...2 Clearing and Grubbing 

Prior to placing stmctural fill, all borrow and fill areas should be stripped of 

vegetation and deleterious materials. All stiippings should be hauled off-site or 

utilized in landscaped areas. All existing utilities, leach fields, and disturbed soil 
should be removed from below the proposed stmctures. The resulting excavations 

should be backfilled with compacted fill as detailed in the attached Appendix A. 

12.3. Removal of Existing Fill 

If either Options 3 or 4 of the recommendations previous listed in this report 

are followed, the existing fill onsite may be addressed in the following manner. 
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If these options are not to be followed, this office should be contacted for fmther 

recommendations. Option 3 assumed the removal of the existing fill down to 

undistmbed native soil within the proposed building footprints, and laterally to a 

distance equal to the thickness of fill removed. Option 4 assumed the removal of the 

existing fill down to undisturbed native soil across the entire site. 

The existing fill soils with minor amounts of hard rubble appear suitable for 

re-use as engineered fill on this site. Organic or otherwise decomposable materials 

should be screened out and disposed of properly off-site. Rocks and hard rubble 

pieces in excess of four inches should be removed or c1ushed. These soils may then 

be blended to comply with the criteria for fill material as ·specified in the attached 

Appendix A. 

The layers/zones of hard concrete and asphalt rubble may be crushed to <4" 

and blended with soils for re-use as engineered fill on this site, provided the criteria 

for fill material in the attached Appendix A can be met. Rebar in the concrete 

should be generally screened out and disposed of properly off-site. Alternately, the 

rubble could be milled to meet applicable COA or NMSHTD standard specifications 

and exported off-site. However, prior testing and approval will be necessmy from 

the applicable governing agency in this event. 
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12.d Excavation 

We anticipate that on-site soils can be excavated with conventional earthwork 

equipment. Additional eff01t may be required to excavate the 1ubble. Large 

quantities of concrete rubble containing reinforcing steel, as well as other types of 

hard rubble, debris, cobbles, and boulders are anticipated. These materials should 

be treated as discussed in the above Section 12.3. These materials should not be 

placed within strnctural fills until they have been crushed to <4" and blended with 

soil so as to meet the criteria for fill materials. Rebar should be screened out and 

disposed of properly. Organic materials such as wood or other decomposable 

materials should also be screened out and disposed of properly . 

12...5 Natural Grmmd Preparation 

On-site native soils appear suitable for re-use as engineered fill. However, 

some blending will be necessary in order to meet the criteria for fill materials as 

detailed in the attached Appendix A. 

Prior to placing strnctural fill and subsequent to final grading in cut areas, the 

exposed soils should be scarified to a depth of eight inches and moisture 

conditioned to a near optimum (+3%) moisture content. If natural clay soils are 

exposed at the final grade in cut areas or at the bottom of an excavation, the clay 

should be removed an additional two feet in depth before preparing the excavation 

to receive fill. The exposed soils should then be compacted to a minimum of 95% 
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of maximum density as determined by ASTM D-1557. If vibrat01y compaction 

poses a threat to nearby shuctures, static compaction should be utilized. 

12Ji Fill Placement and Compaction 

Structural fill should be placed in horizontal lifts a maximum of eight inches 

in loose thickness, moisture conditioned to a near optimum moisture content and 

mechanically compacted. Fill below footings and slabs should be compacted to a 

minimum of95% of maximum d1y density as determined by ASTM D-1557. 

12..1 Observation and Testing 

All eaithwork activities including the placement and compaction of structural 
fill should be observed and tested by a qualified geotechnical engineer or his 

representative. The purpose of the observation and testing is to confi1m that the 

recommendations presented herein are followed and to provide supplemental 

recommendations, if subsurface conditions differ from those anticipated. 

Foundation excavations should be observed by a qualified geotechnical 

engineer, or his representative, prior to placement of reinforcement or concrete. The 

purpose of the observation is to determine if the exposed soils are similar to those 

anticipated. 
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