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GEOTECHNICAL ENGINEERING REPORT 
PROPOSED CIRCLE K RETAIL STORE 

SWC OF NM HWY 516 AND CR 350 
FLORA VISTA, NEW MEXICO 

 
Terracon Project No. 69135013 

JANUARY 31, 2014 

 
 

1.0 INTRODUCTION 
 
This report presents the results of our geotechnical engineering services performed for the 
proposed Circle K Retail Store to be located southwest of NM Hwy 516 and CR 350 in Flora Vista, 
New Mexico.  The report addresses the following: 
 
 subsurface soil conditions  groundwater conditions 
 earthwork  foundation design and construction 
 seismic considerations  floor slab design and construction 
 lateral earth pressures  pavement design and construction 

 
Our geotechnical engineering scope of work for this project included the advancement of six (6) 
test borings to a depth of approximately 6-½ to 21-½ feet below existing site grades.  
 
Logs of the borings along with a Site Location Map and Boring Location Plan are included in 
Appendix A of this report.  The results of the laboratory testing performed on soil samples obtained 
from the site during the field exploration are included in Appendix B of this report.   Descriptions of 
the field exploration and laboratory testing are included in their respective appendices. 
 
A limited asbestos survey has been conducted and will be submitted under separate cover 
(Terracon Project No. 66137030).  We assume that the Phase I Environmental Assessment has 
been performed by others. 
 

2.0 PROJECT INFORMATION 
 

2.1 Project Description 
 

ITEM DESCRIPTION 

Site layout Refer to the Site Location Map and Boring Location Plan (Exhibits 
A1 and A2 in Appendix A) 



Geotechn
Circle K R
January 3
 
 

Respons

Structur

Building

Propose

Finished

Maximu

Maximu

Grading

Retainin

Below G

Traffic lo

Off-site 

 

2.2 S
 

Location

Existing
(site inte

Surroun

Current 

Existing

 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

ITEM 

res 

g constructio

ed foundatio

d floor elevat

m loads 

m settlemen

g  

ng walls 

Grade Areas 

oading 

Improvemen

Site Locatio

ITEM 

n 

g site feature
erior) 

nding develo

ground cove

g topography

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

on 

n 

tion 

nt 

nts 

on and Des

es 

pments 

er 

y 

t  
New Mexico 
ct No. 691350

iable 

Developme
on-grade b
area.  Addit
dispensing 
trash enclo
parking are

Load-bearin
concrete flo

Spread/con

Within 1 to 

Columns: 1

Walls: 1.8 k
Slabs: 100 

Total: 1 inc

Differential:

Maximum c

Not applica

Undergroun
12 to 16 fee

Standard D

Heavy Duty

None 

scription 

The site is 
Vista, New 

Existing on
buildings. T
Several larg
North: NM H
East: CR 35
West: Vaca
South: Vaca
Existing bu
exposed ea

The site is r

013 

 

ent will consis
uilding on the
tional develop
pumps, fuel 

osure, asphal
eas, exterior fl

ng metal or 
oor slab-on-gr

ntinuous footin

2 feet of exis

2 kips (report

kips per linea
psf max (rep

h over 20 yea

: ½ inch over 

cut and fills on

able 

nd storage ta
et in depth. 

Duty: 36,500 E

y: 73,000 ESA

located south
Mexico.   

e-story single
The site is e
ge deciduous
Hwy 516 
50 
ant parcel with
ant parcel wit
uilding footp
arth, trees, bru

relatively leve

 

DESCRIPT

st of the con
e order of ab
pment will con
island canop
lt and/or Por
latwork, and t

r wood-frame
rade construc

ngs  

ting site grad

ted) 

al foot (reporte
ported) 

ars 

50 lineal feet

n the order of

anks assumed

ESALs over a

ALs over a 20

DESCRIPT
hwest of NM 

e-family resid
enclosed in 

s trees are als

h multiple sma
th small stora
prints, gravel
ush, and vege

el.  

 

TION 

struction of a
bout 4,480 sq
nsist of the co
y, undergrou

rtland cement
the installatio

ed, plywood 
ction    

e (assumed) 

ed)  

t 

f about 1 to 2 

d to be on th

a 20-Year des

0-Year design

TION 
Hwy 516 and

dence with tw
by various t

so present on

all storage sh
age sheds. 
l surfacing, 
etation.  

 2

a one-story, s
quare feet in 
onstruction of
nd storage ta
t concrete pa
n of utilities.

roof deck, 

feet (assume

he order of a

sign period 

n period 

d CR 350 in F

wo associated
types of fenc
 the site.   

heds. 

concrete sl

 

slab-
plan 

f fuel 
anks, 
aved 

and 

ed) 

about 

Flora 

d site 
cing.  

labs, 



Geotechn
Circle K R
January 3
 
 

Respons

3.0 S
 

3.1 T
 
Specific c
Stratificat
soil/bedro
borings c
results of
 

Descrip

Stratum

Stratum

*Gravel fi
ground su
**Encount
  

The sand
medium 
 
Laborato
Appendix
compres
high tend
nature a
reflected 
low to m
compacte
compres
as those 
 
Laborato
centimete
 

3.2 G
 
Groundw
completio

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

SUBSURF

Typical Sub

conditions en
tion bounda
ock types; in
can be foun
f the borings

ption 
Ap

Dept
of St

m 1 

m 2 
6-

(term

lls encounter
urface.   
tered in Borin

d soils were
in plasticity. 

ory tests wer
x B.  Labora
sibility poten
dency for co
nd low mois
in the test 

moderate co
ed near-su
sive and non
imposed by

ory test res
ers, a solubl

Groundwat

water was n
on.  These 

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

FACE CO

bsurface Pr

ncountered a
ries on the 
-situ, the tran
d on the bo
, subsurface

pproximate 
th to Bottom 
tratum (feet) 

2 to 3 

-½ to 21-½ 
mination depth

red at the gro

ng Nos. B-01 

e non-plastic
  

re conducted
atory test res
ntial at in-situ
ompression w
sture conten
results.  It is
nsolidation/c
rface soils,
n-to low exp

y floor slabs.

ults indicate
le sulfate of 

er 

not observe
observation

t  
New Mexico 
ct No. 691350

iable 

ONDITION

rofile 

at each borin
boring logs

nsition betwe
oring logs in
 conditions o

M

) 
Sand wit

ound surface

and B-03.   

c to medium

d on selecte
sults indicate
u moisture c
when wetted
nt of some 
s our opinio
compression
 we antici

pansive pote
   

e that on-s
132 mg/kg, 

d at the tim
ns represen

013 

 

NS 

ng location a
s represent 
een material
cluded in A

on the projec

Material Encou

Sandy lean 

th varying amo
and grav

e in Boring B-

m in plasticity

ed soil samp
e that the su
contents.  Th
d under ligh
of the subs
n that the sh
n.  When w
pate that t

ential when s

site soils ha
chlorides of

me of field 
nt groundwa

 

are indicated 
the approxim
s may be gra

Appendix A o
ct site can be

untered* 

clay.** 

ounts of clay, 
vel. 

-02 and B-06

y.  We antic

ples and the 
urface and n
he near surfa
ht foundation
surface soils
hallow subs

water is adde
the compa

subjected to 

ave a resis
f 50 mg/kg, a

exploration
ater conditio

 

 on the indiv
mate locatio
adual.  Deta
of this repor
e generalized

Cons

silt, 
Loose 

6 to about 1 

cipate clay s

test results 
near surface
ace soils ha
n loads.  Du
s, some dist
surface soils 
ed to samp
cted soils 
light loading

stivity of ab
and pH value

n, nor when
ons at the t

 3

vidual boring 
on of chang
ails for each o
rt.  Based o
d as follows:

sistency/Dens

NA 

to Medium De

to 1-½ feet 

soils to be lo

are present
e soils exhib
ve a modera
e to the gra
turbance is 
 will likely e

ples of labor
will exhibit

g conditions 

bout 1,455
e 7.9.   

n checked 
time of the 

 

logs.  
ges in 
of the 
n the 

sity 

ense 

below 

ow to 

ted in 
it low 
ate to 
anular 

likely 
xhibit 
ratory 
t low 
such 

ohm-

upon 
field 



Geotechn
Circle K R
January 3
 
 

Respons

exploratio
condition
 
Fluctuatio
monitorin
periodic 
 

4.0 R
 

4.1 G
 
The site 
encounte
tendency
design a
 
An exist
features 
ground u
design a
 
Based o
engineer
trash enc
system b
of engine
suitable f
 
Geotech
phases o
based up
B), engin
 

4.2 E
 
The follo
and plac
and cons
continge
 
Earthwor
earthwor

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

on and ma
ns can chang

ons in groun
ng plan.  Su
measureme

RECOMM

Geotechnic

appears su
ered in the t
y for movem
nd construct

ing building
will need to

utilities within
nd developm

on the geo
ring analyse
closure wall

bearing on a
eered fill ca
for use as en

nical engine
of the projec
pon the resu
neering analy

Earthwork 

wing presen
cement of en
struction of e
nt upon follo

rk on the pr
rk should in

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

y not be in
ge with varyi

ndwater leve
uch a plan w
nt of ground

ENDATIO

al Conside

uitable for th
test borings
ent when el
tion.   

gs, slabs, st
 be razed o
n and adjac
ment of the p

otechnical s
es, the propo
ls, and mon
 zone of eng
n be used, 
ngineered fil

eering recom
ct are outlin

ults of field a
yses, and ou

nts recomme
ngineered fil
earth suppo
owing the rec

roject should
nclude obse

t  
New Mexico 
ct No. 691350

iable 

ndicative of 
ing seasona

els can best 
would includ
dwater levels

ONS FOR 

erations 

he proposed
s.  Potentiall
evated in m

tructures, a
r removed p
ent to the s

project.  

ubsurface e
osed buildin

nument sign
gineered fill.
provided so
ll. 

mmendations
ned below.  
nd laborator
ur current un

endations fo
lls on the pr
rted elemen
commendati

d be observ
ervation and

013 

 

other times
al and weath

be determin
de installatio
s over a suff

DESIGN 

d constructio
ly compress
oisture cont

nd large tre
prior to new 
ite were obs

exploration, 
ng structure,
 can be sup
  A slab-on-

ome movem

s for founda
The recomm

ry testing (w
nderstanding

r site prepar
roject.  The 
nts including
ions outlined

ved and eva
d testing of 

 

s, or at oth
er condition

ned by imple
on of ground
ficient period

AND CO

on based u
sible and ex
tent will requ

ees current
construction

served and 

the labora
, fuel dispen
pported on 
-grade floor 

ment can be 

tion systems
mendations 

which are pre
g of the prop

ration, excav
recommend

g foundations
d in this sect

aluated by T
engineered

 

her locations
s, and other

ementation o
dwater moni
d of time. 

NSTRUC

pon geotec
xpansive soi
uire particula

tly occupy t
n. In additio
should be c

atory test r
nsing island
a spread fo
system sup
tolerated.  

s and other 
contained i

esented in A
posed projec

vation, subg
dations pres
s, slabs, and
tion.   

Terracon.  T
d fill, subgr

 4

s.  Groundw
r factors. 

of a groundw
toring wells

TION 

hnical cond
ils which sh
ar attention i

the site.  T
n, existing b

considered i

results, and
ds and cano
ooting found
ported on a 
On-site soil

earth conne
in this repor

Appendices A
ct. 

grade prepar
sented for de
d pavement

The evaluati
ade prepara

 

water 

water 
, and 

itions 
how a 
in the 

These 
below 
n the 

d our 
opies, 
dation 
zone 
s are 

ected 
rt are 
A and 

ration 
esign 
ts are 

on of 
ation, 



Geotechn
Circle K R
January 3
 
 

Respons

foundatio
the proje
 

4.2.1 S
Strip and
from the
observed
could pre
 
Demolitio
systems 
backfill f
existing s
in any on
 
The site 
provide f
 
Evidence
site reco
the septi
be remov
 
If loose f
excavatio
 

4.2.2 E
Excavatio
equipme
 
Based on
will be n
dependin
encounte
within ex
 
On-site s
improved
condition
necessar
 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

on bearing s
ect. 

Site Prepar
d remove e

e proposed 
d in the bori
event uniform

on of the exi
within the 

found adjace
structures an
n-site fills.   

should be 
for a relative

e of undergr
nnaissance.
c tank and w
ved and/or a

ills or underg
on thorough

Excavation 
ons into the 
nt.   

n the results
ecessary in 

ng upon d
ered in exca
xcavations.   

soils may pu
d by scarifyin
ns.  Overex
ry.  Lightwei

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

soils, and ot

ation 
xisting slabs
structure an
ings. Expos
m compactio

sting structu
proposed c
ent to existi
nd pavemen

initially gra
ly uniform th

round facilitie
. Therefore, 
water well ar
abandoned p

ground facili
ly cleaned p

on-site soils

s from the s
excavations

depth of ex
avations on t

ump or beco
ng and dryin
cavation of 
ght excavati

t  
New Mexico 
ct No. 691350

iable 

her geotech

s, various fe
nd new pav
ed surfaces

on. 

ures/elemen
construction 
ing foundati
nts should be

ded to crea
hickness of f

es and utiliti
such featur

re not being 
per County r

ities are enc
prior to backf

s are expect

oil borings, 
s up to abo
xcavation a
the site.  Pu

me unstable
ng, this cond

wet zones 
ion equipme

013 

 

hnical condit

encing, veg
vement area
s should be 

ts should inc
area.  This

ions.  All m
e removed f

ate a relativ
fill beneath t

es (septic ta
res will likely

used as pa
requirements

countered, su
fill placemen

ted to be ac

we do not a
ut 21-½ fee
and season
umping from

e at elevated
dition is likel

and replac
ent may be re

 

tions expose

getation and
as.  A signi
free of mou

clude compl
s should inc

materials der
from the site

vely level su
he proposed

ank/leach fie
y be encoun
rt of this pro
s.  

uch features
nt and/or con

ccomplished 

anticipate gro
et below exis
nal conditio

m sumps may

d moisture c
y as excava

cement with 
equired to re

 

ed during th

 other dele
ificant topso
unds and de

lete removal
clude remov
rived from t
e, and not be

urface to re
d building st

eld) was obs
ntered during
oject, these s

s should be 
nstruction.   

 with conven

oundwater c
sting site gr
ons, ground
y be utilized

contents.  W
ations appro

granular m
educe subgr

 5

e constructi

terious mate
oil zone was
epressions w

l of all found
val of any 
the demolitio
e allowed fo

ceive fill, an
ructure. 

served durin
g constructio
structures sh

removed an

ntional earth

control meas
rades.  How
dwater may
d to control w

orkability ma
oach groundw
materials ma
rade pumpin

 

on of 

erials 
s not 
which 

dation 
loose 
on of 

or use 

nd to 

ng the 
on.  If 
hould 

nd the 

hwork 

sures 
wever, 
y be 
water 

ay be 
water 
ay be 
ng. 



Geotechn
Circle K R
January 3
 
 

Respons

Use of lim
technique
stabilizat
 

4.2.3 F
We unde
the tank 
local, sta
of the 
specifica
 

4.2.4 S
Engineer
islands/c
 
A minimu
subgrade
feet horiz
building f
edge of p
 
A minim
islands/c
should b
horizonta
 
A minim
system. 
 
Exposed
depth of 
 
Areas of
excavatio
areas, th
system.  
and repla
should b
base elev
 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

me, fly ash, 
e.  Labora
tion on subg

Fuel Storag
erstand unde
excavation a

ate and fede
tanks inclu
tions. 

Subgrade P
red fill sh

canopies, tra

um of three 
e soils shoul
zontally bey
footprints, it 
perimeter foo

mum of two 
canopies, tra
be removed
ally beyond t

um of two (

 areas whic
10 inches, c

f loose or 
on is compl
he subgrade

If sufficient 
aced as eng

be widened 
vations. 

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

kiln dust, ce
tory evalua
rade soils pr

ge Tank Ex
erground fue
and installat

eral guideline
uding beddi

Preparation
hould exten
ash enclosur

(3) feet of e
ld be remove
yond the ed
should exte
otings.   

(2) feet o
ash enclosu
 to a minim
the edge of f

(2) feet of e

ch will receiv
conditioned t

unstable so
leted for foo
 soils should
compaction

gineered fill. 
laterally, at 

t  
New Mexico 
ct No. 691350

iable 

ement or ge
ation is rec
rior to const

xcavation a
el storage tan
ion, includin
es, including
ing materia

n 
nd below 
e walls, and

engineered f
ed to a mini
ge of footin
nd horizonta

f engineere
ure walls, a
mum depth 
footings.   

engineered 

ve fill, once 
to near optim

oils may be
otings.  Wh
d be surficia

n cannot be 
 For placem
least eight 

013 

 

eotextiles cou
commended 
ruction. 

and Installa
nks will be c
g associated

g OSHA requ
als for the 

proposed 
 monument 

fill is recomm
mum depth 

ngs.  If engi
ally a minimu

ed fill is rec
nd monume
of two (2) 

fill is recom

properly cle
mum moistur

e encounte
hen such co
ally compact
achieved in-

ment of engin
(8) inches f

 

uld also be 
to determ

ation  
constructed o
d lines, be p
uirements.  
 tanks sh

building, c
sign.   

mended belo
of two (2) fe
neered fill i
um distance

commended
ent sign foo
 feet and a

mmended be

eared, shoul
re content, a

red at foun
onditions ex
ted prior to 
-place, the s
neered fill be
for each foo

 

considered 
ine the eff

on site.  We
performed in
Constructio
ould follow

car wash, 

ow all buildin
eet and a mi
s placed be

e of 5 feet be

d below the
otings.  The
a minimum 

elow the sla

d be scarifie
and compac

ndation bea
xist beneath 

placement o
soft soils sh
elow footing
ot of fill plac

 6

as a stabiliz
fect of che

 recommend
 accordance
n and instal

w manufactu

fuel dispe

ng footings. 
nimum of tw

eneath the e
eyond the ou

e fuel dispe
e subgrade 

of one (1)

ab-on-grade 

ed to a mini
cted. 

aring depth 
planned fo

of the found
ould be rem
s, the excav
ed below fo

 

zation 
mical 

d that 
e with 
lation 
urer’s 

enser 

 The 
wo (2) 
entire 
utside 

enser 
soils 

) feet 

floor 

imum 

after 
ooting 
dation 

moved 
vation 
ooting 



Geotechn
Circle K R
January 3
 
 

Respons

Subgrade
condition
compact
 

4.2.5 F
All fill ma
six inche
not be us
 
Approved
material 
 

 
On-site o
conform 
 
 
 
 

Some bl
specifica
using eq
densities
 
 
 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

e soils bene
ned and com
ion of subgra

Fill Material
aterials shou
es in size.  P
sed as fill or 

d imported 
for the follow

 

 

 

or imported 
to low volum

Grada

6" .....
3” .....
No. 4 
No. 20
 
 

 

 

 
*Measu
maximu
confine

 
ending of th
tions in this 

quipment an
s throughout 

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

eath exterio
mpacted to 
ade soils sh

ls and Plac
uld be inorg

Pea gravel or
backfill with

materials m
wing: 

general sit
foundation
interior floo

soils for u
me change m

ation 

...................

...................
Sieve .........

00 Sieve .....

Liquid Lim
Plasticity I
Maximum 

ured on a sam
um dry density
ed under a 100 

he clay with
report.  Eng

nd procedu
the lift.  Fill 

t  
New Mexico 
ct No. 691350

iable 

r slabs and
a minimum

ould be mai

cement 
anic soils fr
r other simila

hout the prior

meeting the 

te grading 
n areas 
or slab area

se as fill m
materials as 

...................

...................

...................

...................

mit.................
ndex ...........
expansive p

mple compacte
y at about 3 p
psf surcharge 

h on-site or
gineered fill 
res that wi
lifts should n

013 

 

 beneath pa
m depth of 

ntained unti

ee of vegeta
ar non-ceme
r approval of

specification





s 

material with
indicated in 

...................

...................

...................

...................

...................

...................
potential (%)

ed to approxim
ercent below o
and submerge

r imported s
should be p

ill produce 
not exceed 1

 

avements s
10 inches. 
l slab or pav

ation, debris
entitious, po
f the geotec

n contained 

exterior sla
foundation 
pavements

hin the prop
the followin

P

...................

...................

...................

...................

...................

...................
)* ................

mately 95 per
optimum water
ed/inundated. 

sand soils w
placed and c
recommend

10 inches lo

 

hould be sc
 The moist

vement cons

s, and fragm
orly-graded 

chnical engin

herein may

b areas 
backfill 
 

posed buildi
g specificati

Percent Fine
(AS

...................

...................

...................

...................

...................

...................

...................

rcent of the A
r content.  The

will be requ
compacted 
ded moistur

oose thicknes

 7

carified, moi
ture content
struction. 

ments larger 
materials sh

neer. 

y be used a

ng areas sh
ions: 

er by Weigh
STM C 136)

......... 100 

.... 70-100 

.... 50-100 

. 50 (max) 

. 25 (max) 

. 10 (max) 

.......... 1.0 

ASTM D698 
e sample is 

ired to mee
in horizonta
re contents
ss. 

 

isture 
t and 

than 
hould 

as fill 

hould 

ht 

et the 
l lifts, 
 and 



Geotechn
Circle K R
January 3
 
 

Respons

4.2.6 C
Recomm
follows: 
 

M

On

Aggrega

Miscellan

 

4.2.7 G
All grad
construct
than tho
differenti
moveme
and cann
 
Exposed
least five
landscap
achieved
necessar
 
Flatwork 
practical 
final grad
moveme
maintain 
 

4.2.8 C
Laborato
centimete
values sh
respect 
construct

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

Compaction
mended com

Material Type

n-site or appro

ate base 

neous backfil

Grading and
es must p
tion.  Water 
se discusse
al floor sla
nts describe
not be relied

 ground sho
e (5) feet 
ping, we reco
d.  Grades a
ry, as part of

and pavem
should be u

des should 
nt would be
joints to pre

Corrosion P
ory test res
ers, a solub
hould be us
to contact 
tion. 

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

n Requirem
mpaction and

e and Locatio

oved imported

Beneath fou

Bene

l 

d Drainage
provide effe

permitted to
ed in this re
ab moveme
ed in this rep
 upon if effe

ould be slop
beyond the
ommend ver
around the s
f the structu

ments will b
used for pav
also consid
 critical.  Wh

event surface

Potential 
ults indicate

ble sulfate of
sed to determ
with the va

t  
New Mexico 
ct No. 691350

iable 

ments 
d moisture c

on 

R

d fill soils:

undations:  

ath slabs:  

e 
ective draina
o pond next 
eport.  Thes
ents, cracke
port are bas
ctive drainag

ped at a min
 perimeter 
rifying final g
structure sho
re’s mainten

be subject to
ving and flatw
er post-con
here paving
e water infilt

e that on-s
f 132 mg/kg
mine potent
arious unde

013 

 

content crite

Per the S

Minimum
Compactio

Requirement

 

95 

95 

95 

90 

age away 
to the build

se greater m
ed slabs a
sed on effec
ge is not ma

nimum five (5
of the buil

grades to do
ould also be
nance progra

o post cons
work to prev
struction mo
 or flatwork 
ration.  

site soils ha
g, chlorides 
ial corrosive
rground ma

 

eria for eng

Standard Pro

m 
on 
t (%) 

Ran

M

from the 
ing can resu
movements 

and walls, 
ctive drainag
aintained. 

5) percent a
lding.  Afte

ocument that
e periodically
am. 

struction mo
vent water f
ovement of 
abuts the s

ave a resis
of 50 mg/kg

e characteris
aterials whic

 

ineered fill 

octor Test (A

nge of Moistu
Comp

Minimum 

 

-3% 

-3% 

-3% 

-3% 

buildings d
ult in greater

can result 
and roof le

ge for the life

away from th
er building c
t effective dr
y inspected 

ovement.  M
from ponding

flatwork, pa
structure, eff

stivity of ab
g, and pH v
stics of the 
ch will be 

 8

materials ar

ASTM D 1557)

ure Contents
action 

Maximu

 

+3%

+3%

+3%

+3%

during and 
r soil movem
in unaccep

eaks. Estim
e of the stru

he building f
construction
rainage has 
and adjuste

Maximum gr
g.  Allowanc
articularly if 
fectively sea

bout 1,455 
value 7.9.  T
on-site soils
used for pr

 

re as 

) 

s for 

m 

after 
ments 
ptable 
mated 
ucture 

for at 
n and 

been 
ed as 

rades 
ces in 

such 
al and 

ohm-
These 
s with 
roject 



Geotechn
Circle K R
January 3
 
 

Respons

 
Criteria p
subgrade
buried fe
Engineer
there is c
 
Results o
concrete 
exposure
 
Refer to 
various c
exploratio
 

4.3 F
 
The build
sign can 
fill.  Desi
elements
 

4.3.1 D

Foundat

Structur

Bearing

Allowab

Minimum

Minimum
Finished

Total Es

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

published b
e soils gene
errous mate
rs indicates 
concern rega

of soluble su
on and bel

e in accorda

Summary of
corrosivity t
on. 

Foundation

ding structu
be support

gn recomme
s are presen

Design Rec

DESC

tion Type 

res 

 Material 

ble Bearing P

m Dimension

m Embedme
d Grade 

stimated Mov

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

by the Cast 
erally have a
rials. Review
that the res

arding pipe c

ulfate testing
low grade.  
nce with the

f Laboratory
testing cond

n Recomme

re, fuel disp
ed by a sha
endations fo
ted in the fo

commenda

CRIPTION 

Pressure 

ns 

nt Depth Bel

vement 

t  
New Mexico 
ct No. 691350

iable 

Iron Pipe R
a slight to m
w of data p

sistivity place
corrosion, th

g indicate tha
Foundation 

e provisions o

y Results con
ducted on th

endations

penser island
allow, spread
or foundation
ollowing para

ations 

low 

013 

 

Research In
moderate co
published by
es the soils 

he use of PV

at ASTM Ty
concrete sh

of the ACI D

ntained in Ap
he site soils

ds/canopies
d footing fou
ns for the pr
agraphs. 

Convent

One (1)-s
walls, an
Building:
below fo
Fuel Disp
Walls an
engineer

Building

Fuel Dis
and Mon

 

nstitute indic
orrosive pot
y the Nation
in the mode

VC or poly-w

ype I/II Portla
hould be de

Design Manu

ppendix B fo
s in conjun

s, trash encl
undation sys
roposed stru

V

tional Shallow

story, at-grad
nd monument
 Minimum thr

ootings 
penser Island
nd Monument
red fill below 

and Car Was

penser Island
nument Sign:

Column
Walls

Exterio

Interio

 

cates that t
tential to ca
nal Associat
erately corro
rap should b

and cement 
esigned for 
ual, Section 

or the compl
nction with t

losure walls
stem bearin

uctures and 

VALUE 

w Spread Foo

de buildings, t
t sign 
ree (3) feet of

ds/Canopies, 
t Sign: Minimu
footings 

sh: 2,500 psf 

ds/Canopies, 
2,000 psf 

ns: 36 inches
s: 16 inches 

or - 24 inches

or - 12 inches 

1 inch 

 9

the near su
ause corrosio
tion of Corro
osive catego
be considere

is suitable f
moderate su
318, Chapte

lete results o
this geotech

s, and monu
ng on engine
related struc

otings 

trash enclosu

f engineered f

Trash Enclos
um two (2) fe

 

Trash Enclos

s 

 

 

urface 
on to 
osion 
ory. If 
ed. 

for all 
ulfate 
er 4.  

of the 
hnical 

ument 
eered 
ctural 

re 

fill 

sure 
et of 

sure 



Geotechn
Circle K R
January 3
 
 

Respons

Estimate

 
To resis
embedde
should b
weight o
resistanc
depth be
weight o
axial load
beneath 
used in 
divided b
footing c
Earthwor
 
Finished 
perimete
foundatio
bearing p
or seism
dead loa
 
Footings 
the basis
dead-loa
Additiona
soils; the
 
Footings
potential 
or other d
 
Foundati
engineer
report, su

 
4.3.2 C
Engineer
enclosure

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

DESC

ed Differenti

t uplift load
ed at a mini
be determine
of the struct
ce to uplift fo
elow final gr
ver the foun
ds act at the
the base of
design.  Fo
by an appro
can be take
rk section of

grade is de
r (or exterio

on bearing p
pressure ma
ic conditions
d computatio

should be p
s of equal to
d pressure

al foundation
erefore, prop

, foundation
for distress 

discontinuitie

on excavati
r.  If the so
upplemental

Constructio
red fill shou
e walls, and

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

CRIPTION 

al Settlemen

ds on the f
mum depth 
ed by a stru
ture, its fou
orces can b
ade. In eith
ndations. It 
e centroid of
f the founda
or uplift cons
opriate facto
en as 120 p
f this report. 

efined as the
or) footings 

pressures ap
ay be increa
s.  The weig
ons. 

proportioned
otal settleme
e will also 
n movement
per drainage 

ns, and mas
caused by d

es in mason

ons and eng
il conditions
 recommend

on Conside
ld extend b
 monument 

t  
New Mexico 
ct No. 691350

iable 

nt 

fuel dispens
of 3 feet be

uctural engi
undation an
e provided b
er case, the
is expected
f the footing

ation. Tensio
sideration, t

or of safety 
pcf for desig
 

e lowest adja
and finishe

pply to dead
sed by one-

ght of the fou

d to reduce 
nt is recomm
reduce di

ts could occ
should be p

sonry walls 
differential fo

nry walls is re

gineered fill 
s encounter
dations will b

erations 
elow propos
sign.   

013 

 

½ inch in

sing canopy
elow existing
neer.  The 
d the soil 
by either inc
e resistance 

that the foo
, producing 

on between 
the total we
could be us
gn purposes

acent grade
ed floor lev
 loads plus 
-third when c
undation con

differential f
mended; how
fferential s
ur if water fr

provided in th

should be 
oundation m
ecommende

placement s
red differ sig
be required.

sed building

 

V

n 40 feet unde

y, we recom
g site grades
uplift forces
placed over
creasing the
 is increase
otings will b
a compress
the concrete

eight of the 
sed.  The u
s when com

e within five 
vel for interi

design live 
considering 
ncrete below

foundation m
wever, prop
ettlement b
rom any sou
he final desi

reinforced a
movement.  T
ed. 

should be o
gnificantly fr

g, fuel dispe

 

VALUE 

er walls and c

mmend the
s; however, 
s should be
r the found

e size of the
ed by the ad
be construct
sive soil reac
e and the s
concrete m

unit weight o
mpacted as 

(5) feet of th
or footings.
load conditi
total loads 

w grade may

movement.  
portioning to 
between ad
urce infiltrate
gn and durin

as necessa
The use of jo

observed by 
rom those p

enser islands

 10

columns 

e foundation
the actual d

e resisted b
dation. Addit
e footings or
ddition of the
ted such tha
ction everyw
oil should n

mass (at 145
of soil above

indicated in

he foundatio
  The allow
ons.  The de
that include 
y be neglect

Proportionin
relative con

djacent foot
es the found
ng construct

ry to reduce
oints at ope

the geotech
presented in

s/canopies,

 

0 

ns be 
depth 
y the 
tional 
r their 
e soil 
at the 
where 
ot be 

5 pcf) 
e the 
n the 

on for 
wable 
esign 
wind 

ted in 

ng on 
nstant 
tings.  

dation 
tion. 

e the 
nings 

hnical 
n this 

trash 



Geotechn
Circle K R
January 3
 
 

Respons

A minimu
footings. 
minimum
beneath 
beyond t
 
A minim
islands/c
should b
horizonta
 
Areas of
excavatio
areas, th
system.  
and repla
figure be

 

4.4 S
 

2009 Inte

Site Latit

Site Long

SMs Spec

SM1 Spec

SDs Spec

SD1 Spec

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

um of three 
 The subgr

m of two (2) 
the entire bu
he outside e

mum of two 
canopies, tra
be removed
ally beyond t

f loose or 
on is compl
he subgrade

If sufficient 
aced as eng

elow.   

Seismic Co

ernational Bui

tude 

gitude 

ctral Accelerat

ctral Accelerat

ctral Accelerat

ctral Accelerat

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

(3) feet of e
rade soils sh
feet horizon

uilding footp
edge of perim

(2) feet o
ash enclosu
 to a minim
the edge of f

unstable so
leted for foo
 soils should
compaction

gineered fill. 

onsideratio

DESCRIPTIO

lding Code Si

tion for a Shor

tion for a 1-Se

tion for a Shor

tion for a 1-Se

t  
New Mexico 
ct No. 691350

iable 

engineered f
hould be re
ntally beyon
prints, it shou
meter footing

f engineere
ure walls, a
mum depth 
footings.   

oils may be
otings.  Wh
d be surficia

n cannot be 
 The overex

ons 

ON 

te Classificatio

rt Period 

econd Period

rt Period 

econd Period

013 

 

fill is recomm
moved to a 

nd the edge 
uld extend h
gs.   

ed fill is rec
nd monume
of two (2) 

e encounte
hen such co
ally compact
achieved in-
xcavation an

on (IBC) 1 

 

mended belo
minimum d
of footings.

horizontally a

commended
ent sign foo
 feet and a

red at foun
onditions ex
ted prior to 
-place, the s
nd backfill p

 

ow all buildi
depth of thre
.  If enginee
a minimum d

d below the
otings.  The
a minimum 

ndation bea
xist beneath 

placement o
soft soils sh
procedure is 

 
 
 
 
 
 
 
 
 
 
 
 

VALUE

D2 

N 36.80146

W 108.0863

0.271g 

0.128g 

0.181g 

0.085g 

Side
slop
stab
OSH

 11

ng and car 
ee (3) feet a
ered fill is p
distance of 5

e fuel dispe
e subgrade 

of one (1)

aring depth 
planned fo

of the found
ould be rem
 described i

E 

61° 

358 ° 

e walls shou
ped or brace
bility as requ
HA. 

 

 

wash 
and a 
laced 
5 feet 

enser 
soils 

) feet 

after 
ooting 
dation 

moved 
n the 

uld be 
ed for 
uired by 



Geotechn
Circle K R
January 3
 
 

Respons

Fa Site C

Fv Site C

1 Note: In
on the ave
2 Note: Th
100 feet 
determina
that medi
exploratio

 
4.5 F
 
4.5.1 D

Interior f

Floor sla

Subbase

Modulus

 
Construc
approved
with on-s
Some m
become 
near sur
therefore
moveme
report.  
horizonta
 
In areas 
placeme
joints are
construct
reinforce
 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

Coefficient for a

oefficient for a

 general accor
erage characte

he 2009 Interna
for seismic si

ation.  Borings 
um dense or d

on to deeper de

Floor Slab 

Design Rec

DESCRIPT

floor system 

ab support 

e 

s of subgrad

ction of floo
d imported s
site or impo
ovement of 
elevated in 

rface soils.  
e, proper dr
nts, the sub
If engineere

ally a minimu

of exposed
nt in accord
e not recomm
tion joints. 

ement should

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

DESCRIPTIO

a Short Period

a 1-Second Pe

rdance with the
eristics of the up

ational Building
te classificatio
extended to a 

denser soil con
epths would be 

commenda

TION 

de reaction 

or slabs dire
soils is cons
orted sand s
f a slab-on-g

moisture co
Additional 

rainage mus
bgrade soils 
ed fill is pla
um distance 

d concrete, 
dance with A
mended).  A
 To contro

d be conside

t  
New Mexico 
ct No. 691350

iable 

ON 

d 

eriod 

e 2009 Interna
pper 100 feet of

g Code (IBC) re
on.  The curre

maximum dep
ntinues below t
required to con

ations 

Slab-on

Minimum
accorda

Compac

125 pou
obtained
conditio

ectly on co
sidered acce
soils will be
grade floor 
ontent due 
slab movem
st be provid
should be p
aced benea
of 5 feet be

control join
ACI Design 

Additionally, d
ol the widt
ered in expos

013 

 

ational Building
f the subsurface

equires a site s
nt scope does

pth of 21-½ fee
the maximum 

nfirm the conditi

-grade concre

m two (2) feet 
ance with Eart

cted subgrade

unds per squa
d based on ou
ns, and estim

ompacted fil
eptable for t
 required to
system is p
to the comp

ments could 
ded in the f
prepared as 
ath the enti
eyond the ou

nts should b
Manual, Se

dowels shou
h of cracki
sed concrete

 

g Code, Table 
e profile.  

soil profile dete
s not include t
et, and this seis
depth of the s
ions below the 

VALU

ete.  

t of engineered
thwork section

e/engineered f

are inch per inc
ur experience 

mates obtained

lls compose
the project. 
o meet the 
possible sho
pression and

occur if wa
final design
outlined in 
re building

utside edge o

be saw cut 
ection 302.1
uld be place
ing (should
e slabs. 

 

VALUE

1.6 

2.4 

1613.5.2. IBC 

ermination exte
the required 1
smic site class 
subsurface exp
current depth o

UE 

d fill placed an
n of this report

fill  

ch (psi/in) (Th
with similar s

d from ACI des

ed of on-sit
 Some blen
specification

ould the sub
d expansion
ater infiltrate
.  To reduc
the earthwo
footprints, 

of perimeter 

into the sla
1R-37 8.3.1
d at the loca
 it occur) 

 12

E 

Site Class is b

ending to a dep
00 foot soil p
definition cons

ploration.  Addit
of exploration.

nd compacted
t. 

he modulus w
ubgrade 
sign charts.)

te sand soi
nding of the
ns in this re
bgrade mate
n potential o
es the subg
ce potential 
ork section o
it should ex
footings.  

ab after con
2 (tooled co
ation of prop
continuous 

 

2 

based 

pth of 
profile 
siders 
tional 

d in 

as 

ils or 
e clay 
eport.  
erials 
of the 
rade; 
slab 

of this 
xtend 

ncrete 
ontrol 
posed 

slab 



Geotechn
Circle K R
January 3
 
 

Respons

Positive 
foundatio
placed be
Earthwor
the ACI D
 
The use 
that will b
or when 
of a vapo
for proce

 
4.5.2 C
Some dif
soils bec
general t
the floor 
thickness
section o

 
4.6 L
 

4.6.1 D
For soils
unrestrai
 

Coeffi
1Note: T

 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

separations
ons, column
eneath slabs
rk section of
Design Manu

of a vapor 
be covered 
the slab will
or retarder, t
edures and c

Constructio
fferential mo
come elevat
tolerance fo
system sho

s.  The engin
of this report

Lateral Eart

Design Rec
s above a
ned foundat

ITEM 

Active Cas

Passive Cas

At-Rest Cas

cient of Base

he coefficient o

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

s and/or is
ns or utility 
s should be 
f this report
ual, Section 

retarder or 
with wood, 
 support equ
the slab des

cautions rega

on Conside
ovement of 
ted in mois
r normal sla
ould be sup
neered fill an
. 

th Pressur

commenda
any free wa
tion element

se 

se 

se 

e Friction 

of base friction 

t  
New Mexico 
ct No. 691350

iable 

solation join
lines to allo
compacted 
.  Other des
302.1R are 

barrier shou
tile, carpet o
uipment sen
signer and s
arding the us

erations 
a slab-on-g

sture conten
ab-on-grade 
ported on a
nd subgrade

res 

ations 
ater surfac
ts when usin

S

On-site or 

O

On-site or 

O

On-site or 

O

On-site or 

should be red

013 

 

nts should 
ow independ
in accordan
sign and co
recommend

uld be consi
or other moi

nsitive to mo
slab contract
se and place

grade floor s
nt.  Such m

construction
a zone of en
e soils shoul

e, recomm
ng on-site so

OIL TYPE 

imported sand

n-site clays 

imported sand

n-site clays 

imported sand

n-site clays 

imported sand

uced to 0.30 w

 

be provide
dent movem
ce with reco
nstruction c
ded. 

idered bene
isture sensit
isture.  Whe
tor should re
ement of a v

system is po
movements a

n. To reduc
ngineered fil
d be placed

ended equ
oils as backfi

d soils 

d soils 

d soils 

d soils 

when used in co

 

ed between
ment.  Interio
ommendatio
consideration

eath concrete
tive or impe
en conditions
efer to ACI 3
vapor retarde

ossible shou
are anticipa
e potential s
ll a minimum
 as outlined

uivalent fluid
ill are: 

VA

35 

50 

400

300

55 

70 

0

onjunction with

 13

n slabs an
or trench ba
ns outlined i
ns, as outlin

e slabs-on-g
rvious cover
s warrant the
302 and AC
er/barrier. 

uld the subg
ated to be w
slab movem
m two (2) fe
 in the Earth

d pressures

ALUE 

psf/ft 

psf/ft 

0 psf/ft 

0 psf/ft 

psf/ft 

psf/ft 

.351 

 passive press

 

3 

d all 
ackfill 
in the 

ned in 

grade 
rings, 
e use 

CI 360 

grade 
within 

ments, 
eet in 
hwork 

s for 

sure. 



Geotechn
Circle K R
January 3
 
 

Respons

The later
submerg
condition
 
Fill agai
Earthwor
accompli
 

4.7 P
 
4.7.1 D
The des
Asphalt P
Cement 
(ACI) de
the provi
necessar
 
The desi
 

 T
(a

 T
(a

 A
e

 A
 
As a min
 

Traf

Ligh
Park

Heavy 
Drives & 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

ral earth pre
ed soils/hyd

ns are to be 

nst foundat
rk section o
ished with ha

Pavements 

Design Rec
ign approac
Pavement A
Concrete (P
sign recomm
ded paveme
ry, our pave

gn of pavem

Traffic Class 
assumed) 

Traffic Class 
assumed) 

A soil charac
ncountered 

A design life o

imum, we re

ffic Area 

ht Duty -  
king Areas 

Duty - Main 
Truck Access

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

essures here
drostatic loa
included in t

ions (if app
of this repo
and-operate

commenda
ch used to p
Association (
PCC) pavem
mendations.
ent thicknes
ment section

ment thicknes

II for the lig

III for the he

cterization o
at the site 
of 20 years 

ecommend t

Alternativ

A 

B 

C 

s 

A 

B 

t  
New Mexico 
ct No. 691350

iable 

ein do not in
ading.  Addit
the design.

plicable) sh
ort.  Comp

ed tampers o

ations 
populate the
(NAPA), wh
ent thicknes
 If traffic loa
ses, we ask
n recommen

ss was base

ht duty traff

eavy duty tr

of “medium” 

that the follow

ve 

Recom

Asph
Concr
Surfa

3 

4-½

---

4-½

6 

013 

 

clude any fa
tional recom

ould be co
paction of e
or other light

e table outli
ich is speci

sses were ba
ading condit
k to be given
ndations. 

ed on the fol

ic areas incl

affic areas i

to “good” 

wing typical 

mended New

halt 
rete 
ace 

Po
Ce

Co

½  

½  

 

actor of safe
mmendations

ompacted to
each lift ad
tweight comp

ined below 
fic to low vo
ased on the
tions vary fro
n the opportu

lowing: 

lude a maxi

nclude a ma

based on th

pavement s

w Pavement 

ortland 
ement 

oncrete 

A

--- 

--- 

5* 

--- 

--- 

 

ety and are n
s may be n

o densities 
djacent to w
pactors. 

was based 
olume pave
 American C
om those us
unity to revie

mum of 36,5

aximum 73,0

he clay and

sections be c

Section Thic

Aggregate 
Base 

Course 

6 

--- 

--- 

6 

--- 

 14

not applicab
ecessary if 

specified in
walls shoul

on the Nat
ments.  Por

Concrete Ins
sed to deter
ew, and mo

500 design 

000 design 

d silty sand 

considered.

ckness (inch

Total

9 

4-½ 

5* 

10-½ 

6 

 

4 

ble for 
such 

n the 
d be 

tional 
rtland 
stitute 
rmine 
dify if 

EALs 

EALs 

soils 

hes)* 

 



Geotechn
Circle K R
January 3
 
 

Respons

Traf

A

*Minimum

 
These pa
the exist
maintena
 
Each alt
economic
truck tur
location o
 
The Port
4,000 ps
 

4.7.2  C
Loose su
be scarif
moisture 
construct
  
Aggregat
meets st
State De
material 
to the site
 
Asphalt c
the prope
temperat
materials
recomme
The asp
density (A
 
Preventa
managem

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

ffic Area 

Areas 

m per ACI.  

avement sec
ting subgra
ance and ove

ternative sh
c conditions
ning areas. 
of dumpsters

tland cemen
i and include

Constructio
ubgrade soil
fied, moistu

content an
tion. 

te base cou
trict specific
epartment o
should be te
e. 

concrete (if 
erties, optim
tures.  Aggre
s meeting Ne
ended.  The 
halt materia
ASTM D204

ative mainten
ment progra

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

Alternativ

C 

ctions are co
de conditio
erlays if goo

hould be in
s.  Rigid con

 Concrete, 
s where tras

nt concrete 
e fiber mesh

on Conside
s were enco
re condition
nd compact

rse (if used 
cations for q
of Transporta
ested to dete

used on the
mum asphalt 

egate used 
ew Mexico S
mix design 

als should b
41). 

nance shou
am in orde

t  
New Mexico 
ct No. 691350

iable 

ve 

Recom

Asph
Concr
Surfa

---

onsidered m
ns.  Howev

od drainage 

nvestigated 
ncrete pave
a minimum

sh trucks will

mix should 
h. 

erations 
ountered at 
ned and com
tion of subg

on the site) 
quality and g
ation specif
ermine com

e site) shoul
content, job
in asphalt c

State Depart
should be s

be compacte

ld be planne
er to enha

013 

 

mended New

halt 
rete 
ace 

Po
Ce

Co

minimal sectio
ver, they a
is provided a

with respec
ment is reco

m of 6 inche
l park and lo

have a min

the site. Su
mpacted to 
grade soils 

should con
gradation.  
fications is r
pliance with

d be obtaine
b mix formula
concrete sho
tment of Tra
submitted pri
ed to a min

ed and prov
ance future 

 

w Pavement 

ortland 
ement 

oncrete 

A

5-½ 

ons based u
are expecte
and maintain

ct to curre
ommended 

es in thickne
oad. 

nimum 28-d

bgrade soils
a minimum
should be 

sist of a ble
Use of mat
recommend

h these spec

ed from an 
a, and recom
ould meet a 
nsportation 
ior to constr
nimum of 9

vided for thro
pavement 

 

Section Thic

Aggregate 
Base 

Course 

--- 

upon the exp
d to functio
ned.   

ent material 
in areas of 

ess, is reco

day compres

s beneath pa
m depth of 

maintained

end of sand a
terials meet
ed. Aggreg

cifications pr

approved m
mmended m
particular g
SP-III/SP-IV

ruction to ve
2% of max

ough an on
performanc

 15

ckness (inch

Total

5-½

pected traffic
on with pe

availability
f truck traffic
mmended a

ssive streng

avements sh
10 inches. 

d until pave

and gravel w
ting New M
ate base co

rior to import

mix design st
ixing and pla
radation.  U

V specificatio
rify its adeq
imum theor

-going pave
ce. Prevent

 

5 

hes)* 

c and 
riodic 

 and 
c and 
at the 

gth of 

hould 
 The 

ement 

which 
exico 
ourse 
tation 

tating 
acing 

Use of 
ons is 
uacy.  

retical 

ement 
tative 



Geotechn
Circle K R
January 3
 
 

Respons

maintena
the pave
 
Preventa
patching
the first p
highest r
 
Pavemen
over a p
support. 
the shrin
adequate
related m
the subg
 
Future p
factors, i
 

 

 

 
The perfo
reach th
minimum
 

 s
 th

p
 co
 in
 in
 co

p
 se

m
 p

a
 p

co
 
 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

ance activitie
ment investm

ative mainte
) and globa
priority when
return on inv

nt design me
particular su

 The suppo
nk movemen
e for a struct
movement of
rade to redu

performance 
ncluding: 

Maintainin
Providing

ormance of 
he subgrade
m: 

ite grading a
he subgrade 
roper surfac
onsider appr

nstall paveme
nstall joint se
ompaction o
avement sub
eal all lands

migration to s
lacing comp
nd 
lacing curb,
ourse mater

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

es are intend
ment. 

enance cons
l maintenan

n implementi
estment for 

ethods are i
bgrade suc

ort character
nts of the so
tural standp
f the subgra

uce collapse/

of paveme

ng stable mo
 for a planne

all pavemen
e soils.  Th

at a minimum
and the pav
e drainage. 
ropriate edge
ent drainage

ealant and se
of any utility
bgrade. 
scaped area
subgrade so
pacted, low p

gutter and/
rials. 

t  
New Mexico 
ct No. 691350

iable 

ded to slow 

sists of bot
ce (e.g. sur
ing a planne
pavements.

intended to 
h that whee
ristics of the
oils encount
oint, yet still

ade.  It is, th
/consolidatio

ents constru

oisture conte
ed program 

nts can be e
he following

m 2% grade 
vement surfa

e drainage a
e surrounding
eal cracks im
y trenches 

s in, or adja
ils; 
permeability

/or sidewalk 

013 

 

the rate of 

th localized 
rface sealing
ed pavement
 

provide stru
el loads are
e subgrade f
tered on thi
l experience

herefore, imp
on movemen

ucted at this

ent of the su
of preventat

enhanced by
g recommen

away from t
ace have a m

and pavemen
g areas antic

mmediately, 
for landsca

acent to pav

y backfill aga

directly on 

 

pavement d

maintenan
g).  Preventa
t maintenanc

uctural sectio
e reduced to
for pavemen
s project.  T

e cracking an
portant to m
nts. 

s site will b

ubgrade soils
tive mainten

y minimizing
ndations sh

the pavemen
minimum ¼ in

nt under drai
cipated for fr

aped area t

vements to m

ainst the exte

subgrade s

 

eterioration,

ce (e.g. cra
ative mainte
ce program 

ons with ade
o a level th
nt design do
Thus the pa
nd deformat

minimize moi

be depende

s. 
ance. 

g excess mo
hould be co

nts; 
nch per foot 

in systems, 
requent wett

to the same

minimize or 

erior side of

soils without 

 16

, and to pres

ack sealing
enance is us
and provide

equate thick
at subgrade
o not accou
avement ma
tion due to s
sture chang

ent upon se

oisture which
onsidered a

slope to pro

ing  

e criteria as

prevent moi

f curb and g

the use of 

 

6 

serve 

g and 
sually 
es the 

kness 
e can 
nt for 
ay be 
shrink 
ges in 

everal 

h can 
at the 

omote 

s the 

isture 

gutter; 

base 



Geotechn
Circle K R
January 3
 
 

Respons

5.0 G
 
Terracon
can be m
in the de
testing s
construct
 
The anal
from the 
this repo
site, or d
variations
should b
can be p
 
The scop
environm
identifica
concerne
undertak
 
This repo
project d
engineer
safety, ex
event tha
planned, 
valid unle
report in 
 

nical Enginee
Retail Store ■ 
30, 2014 ■ Te

ive ■ Resou

GENERAL

n should be 
made regard
esign and sp
services dur
tion phases 

lysis and rec
borings per

ort.  This rep
due to the m
s may not b

be immediate
rovided.  

pe of service
mental or b
ation or prev
ed about th
ken. 

ort has been
discussed an
ring practice
xcavation su
at changes i
the conclus

ess Terracon
writing. 

ering Report
Flora Vista, N
rracon Projec

rceful ■ Reli

L COMME

retained to 
ing interpret
pecifications
ring grading
of the projec

commendati
rformed at t

port does no
modifying effe
become evid
ely notified 

es for this p
biological (e
vention of p
e potential 

n prepared f
nd has been
es.  No warr
upport, and 
n the nature

sions and re
n reviews th

t  
New Mexico 
ct No. 691350

iable 

ENTS 

review the 
tation and im
s. Terracon a
, excavation
ct. 

ions present
he indicated

ot reflect var
ects of cons
dent until du
so that furth

project does 
e.g., mold, 
pollutants, h

for such co

for the exclu
n prepared i
ranties, eithe
dewatering 
e, design, or
commendat

he changes a

013 

 

final design
mplementatio
also should 
n, foundatio

ted in this re
d locations a
riations that 
struction or w
uring or afte
her evaluatio

not include
fungi, and 
azardous m
ontamination

usive use of
n accordanc
er express o
requirement
r location of 
tions contain
and either ve

 

n plans and 
on of our geo
be retained

on construct

eport are ba
and from ot
may occur 

weather.  Th
er constructio
on and sup

e either spec
bacteria) a

materials or 
n or pollutio

f our client f
ce with gene
or implied, a
ts are the re
the project 

ned in this re
erifies or mo

 

specificatio
otechnical re

d to provide 
tion and oth

ased upon th
her informat
between bo
he nature an
on.  If variat
plemental re

cifically or by
assessment
conditions. 

on, other st

for specific a
erally accep
are intended

esponsibility 
as outlined 

eport shall n
odifies the co

 17

ns so comm
ecommenda
observation

her earth-re

he data obta
tion discuss

orings, acros
nd extent of 
tions appea
ecommenda

y implication
t of the sit
 If the own

tudies shoul

application t
pted geotech
d or made. 
of others.  I
in this repo

not be consid
onclusions o

 

7 

ments 
ations 
n and 
elated 

ained 
sed in 
ss the 

such 
ar, we 
ations 

n any 
te or 
ner is 
ld be 

to the 
hnical 
 Site 

In the 
rt are 
dered 
of this 



SITE LOCATION MAP

A-1
69135013

1/30/2014

ZCS

WHS N.T.S.

Project Manager:

Drawn by:

Checked by:

Approved by:

Project No.

Scale:

File Name:

Date:

Exhibit

69135013A-1
#4A CR 3499                         Flora Vista, New Mexico 87415

PH. (505) 334-3400                              FAX. (505) 334-9703

DIAGRAM IS FOR GENERAL LOCATION 
ONLY, AND IS NOT INTENDED FOR 

CONSTRUCTION PURPOSES

SOURCE: Google Earth.  Accessed 1/15/14. 

Approximate
site location

MEA

MEA

CIRCLE K RETAIL STORE
S.W.C. OF NM HWY 516 AND C.R. 350 

FLORA VISTA, NEW MEXICO



DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT 
INTENDED FOR CONSTRUCTION PURPOSES

#4A CR 3499                            Flora Vista, New Mexico 87415

PH. (505) 334-2900                                 FAX. (505) 334-9703

A-2

FIG No.BORING LOCATION PLAN

CIRCLE K RETAIL STORE
S.W.C. OF NM HWY 516 AND C.R. 350

FLORA VISTA, NEW MEXICO

Project Manager:

Drawn by:

Checked by:

Approved by:

ZCS

WHS

ZCS

ZCS

Project No.

Scale:

File Name:

Date:

69135013

N.T.S

69135013A-2

1/30/2014

B-01

B-05

B-03

B-06

B-04
B-02

SOURCE: GreebergFarrow, Site Plan, dated  10/9/13. 



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

FIELD EXPLORATION 



2.5

16.5

SANDY LEAN CLAY (CL), brown

SILTY SAND (SM), light brown, medium dense

Boring Terminated at 16.5 Feet

10-10-12
N=22

11-13

11-13-15
N=28

8-12-15
N=27

477

6

5

5

92

NP6

12

6

8

+/- 15 feet from actual
location

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 36.80144°    Longitude:  108.08634°

G
R

A
P

H
IC

 L
O

G

                    Hwy 516 and CR 350
                    Flora Vista, New Mexico
SITE:

Grounwater was not observed

WATER LEVEL OBSERVATIONS

PROJECT:  Flora Vista Circle K

Page 1 of 1

Advancement Method:
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Borings backfilled with soil cuttings upon completion.
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procedures and additional data (if any).
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Project No.: 69135013

Drill Rig: CME-75

Boring Started: 1/9/2014

BORING LOG NO. B-02
Cirle KCLIENT:
Tempe, Arizona

Driller: Kyvek

Boring Completed: 1/9/2014

Exhibit: A-5

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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2.0

16.5

SANDY LEAN CLAY (CL), brown

SILTY SAND (SM), light brown, medium dense

Boring Terminated at 16.5 Feet

7-10-9
N=19

8-10

8-9-10
N=19

11-11-10
N=21

13

8

8

2

90

8

10

10

12

+/- 15 feet from actual
location

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 36.80168°    Longitude:  108.08643°
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                    Hwy 516 and CR 350
                    Flora Vista, New Mexico
SITE:

Grounwater was not observed

WATER LEVEL OBSERVATIONS

PROJECT:  Flora Vista Circle K

Page 1 of 1

Advancement Method:
8-inch Hollow Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

#4A CR 3499
Flora Vista, New Mexico

Notes:

Project No.: 69135013

Drill Rig: CME-75

Boring Started: 1/9/2014

BORING LOG NO. B-03
Cirle KCLIENT:
Tempe, Arizona

Driller: Kyvek

Boring Completed: 1/9/2014

Exhibit: A-6

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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17.0

21.5

SILTY SAND (SM), light brown, medium dense

clay lense

WELL GRADED SAND (SW), light brown, loose to medium dense

Boring Terminated at 21.5 Feet

11-12-12
N=24

10-7-8
N=15

9-8

6-7-8
N=15

10-11-9
N=20

17

6

7

4

5

3

98 NP

6

6

12

12

+/- 15 feet from actual
location

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 36.80126°    Longitude:  108.08632°
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                    Hwy 516 and CR 350
                    Flora Vista, New Mexico
SITE:

Grounwater was not observed

WATER LEVEL OBSERVATIONS

PROJECT:  Flora Vista Circle K

Page 1 of 1

Advancement Method:
8-inch Hollow Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

#4A CR 3499
Flora Vista, New Mexico

Notes:

Project No.: 69135013

Drill Rig: CME-75

Boring Started: 1/9/2014

BORING LOG NO. B-04
Cirle KCLIENT:
Tempe, Arizona

Driller: Kyvek

Boring Completed: 1/9/2014

Exhibit: A-7

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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6.5

POORLY GRADED SAND WITH CLAY (SP-SC), light brown, medium
dense

Boring Terminated at 6.5 Feet

9-10-11
N=21

8-10-10
N=20

102

6

44-23-214

4

+/- 15 feet from actual
location

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 36.8015°    Longitude:  108.08612°
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                    Hwy 516 and CR 350
                    Flora Vista, New Mexico
SITE:

Grounwater was not observed

WATER LEVEL OBSERVATIONS

PROJECT:  Flora Vista Circle K

Page 1 of 1

Advancement Method:
8-inch Hollow Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

#4A CR 3499
Flora Vista, New Mexico

Notes:

Project No.: 69135013

Drill Rig: CME-75

Boring Started: 1/9/2014

BORING LOG NO. B-05
Cirle KCLIENT:
Tempe, Arizona

Driller: Kyvek

Boring Completed: 1/9/2014

Exhibit: A-8

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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1.5

6.5

FILL - SILTY GRAVEL WITH SAND (GM), light brown

SILTY SAND (SM), light brown, medium dense

Boring Terminated at 6.5 Feet

9-7-8
N=15

10-8-8
N=16

10

9

12

3

+/- 15 feet from actual
location

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

LOCATION

DEPTH

Latitude: 36.80146°    Longitude:  108.08692°

G
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                    Hwy 516 and CR 350
                    Flora Vista, New Mexico
SITE:

Grounwater was not observed

WATER LEVEL OBSERVATIONS

PROJECT:  Flora Vista Circle K

Page 1 of 1

Advancement Method:
8-inch Hollow Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

#4A CR 3499
Flora Vista, New Mexico

Notes:

Project No.: 69135013

Drill Rig: CME-75

Boring Started: 1/9/2014

BORING LOG NO. B-06
Cirle KCLIENT:
Tempe, Arizona

Driller: Kyvek

Boring Completed: 1/9/2014

Exhibit: A-9

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).

See Appendix C for explanation of symbols and
abbreviations.
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< 20

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have
less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

Plasticity Index

0
1 - 10
11 - 30

> 30

RELATIVE PROPORTIONS OF FINES

Descriptive Term(s)
of other constituents

Percent of
Dry Weight

< 5
5 - 12
> 12

Trace
With
Modifier

Water Level After
a Specified Period of Time

GRAIN SIZE TERMINOLOGYRELATIVE PROPORTIONS OF SAND AND GRAVEL

Trace
With
Modifier

Exhibit A-6
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Auger

Shelby Tube

Loose

Medium Dense

Very Dense

10 - 29

4 - 9

19 - 58

500 to 1,000

less than 500

5 - 9

3 - 4

< 3

Ring
Sampler
Blows/Ft.

8 - 15

< 30

30 - 49

> 119

PLASTICITY DESCRIPTION

Term

< 15
15 - 29
> 30

Descriptive Term(s)
of other constituents

Water Initially
Encountered

Water Level After a
Specified Period of Time

Major Component
of Sample

Percent of
Dry Weight

LOCATION AND ELEVATION NOTES

RELATIVE DENSITY OF COARSE-GRAINED
SOILS

Descriptive
Term

(Density)

Ring
Sampler
Blows/Ft.

Dense

> 50

30 - 50

_ 4,000 to 8,000

> 30

15 - 30

> 42

19 - 42

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing,

field visual-manual procedures or standard penetration
resistance

S
A

M
P

L
IN

G

F
IE

L
D

 T
E

S
T

S

(HP)

(T)

(b/f)

(PID)

(OVA)

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS

Non-plastic
Low
Medium
High

Boulders
Cobbles
Gravel
Sand
Silt or Clay

Hand Penetrometer

Torvane

Standard Penetration
Test (blows per foot)

Photo-Ionization Detector

Organic Vapor Analyzer

Water levels indicated on the soil boring
logs are the levels measured in the
borehole at the times indicated.
Groundwater level variations will occur
over time. In low permeability soils,
accurate determination of groundwater
levels is not possible with short term
water level observations.

DESCRIPTIVE SOIL CLASSIFICATION

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

7 - 18

59 - 98

> 99

Descriptive
Term

(Consistency)

2,000 to 4,000

1,000 to 2,000

10 - 18

CONSISTENCY OF FINE-GRAINED SOILS

Ring Sampler

Grab Sample

Split Spoon

Macro Core

Rock Core

No Recovery

Particle Size

Over 12 in. (300 mm)
12 in. to 3 in. (300mm to 75mm)
3 in. to #4 sieve (75mm to 4.75 mm)
#4 to #200 sieve (4.75mm to 0.075mm
Passing #200 sieve (0.075mm)

S
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G
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H
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S

(More than 50% retained on No. 200 sieve.)
Density determined by

Standard Penetration Resistance
Includes gravels, sands and silts.

Standard
Penetration or

N-Value
Blows/Ft.

0 - 6Very Loose 0 - 3 Very Soft

Soft

Medium-Stiff

Stiff

Very Stiff

Hard

Unconfined
Compressive

Strength,
Qu, psf

2 - 4

0 - 1

Standard
Penetration or

N-Value
Blows/Ft.

Ring
Sampler
Blows/Ft.

50 - 89

90 - 119

20 - 29

50 - 79

>79

Descriptive
Term

(Consistency)

Standard
Penetration or

N-Value
Blows/Ft.

BEDROCK

Weathered

Firm

Medium Hard

Hard

Very Hard

30 - 49

> 8,000

4 - 8

GENERAL NOTES
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Typewritten Text
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Typewritten Text
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Typewritten Text
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zcstjean
Text Box

zcstjean
Typewriter
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CHEMICAL LABORATORY TEST REPORT

Kurt D. Ergun 

pH Analysis, AWWA 4500 H

Water Soluble Sulfate (SO4), AWWA 4500 E 

(mg/kg) 

Chlorides, AWWA 3500 Cl B, (mg/kg)

Resistivity, ASTM G-57, (ohm-cm) 
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Lab No.:   14-0017

Analyzed By: Kurt D. Ergun

Sample Number

Sample Location 

Sample Depth (ft.) 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods.  This report is exclusively for the use of the client 

indicated above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to 

the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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