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. ‘ 'F. L. Kennedy & Associates ; May 22,
- 3405 Cambridge Y _ . .
H s . Las Vegas,~ N 89189 . v
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SR Attention: Mr.. Fred Kennedy, AIA ‘ ETEC Nq;§61Q126 L et
! o S | N
‘ g§¢”' - Reference: .Two-Story Qffice Building . ’ :
’ R C #th Street at Hoover .

. - Las Vegas, Nevada

‘ S . o o o . R, ‘it:
. ! . F ~ . ‘ ) .‘”\
co .
As you requested, this flrm has conducteddamgeotechnlcal investi- o .
gation Eor the prooosedg 2—- story offlce [buxldlng located at the
northeast cornerlof 6th Street and Hoover Streetv;n - Las Vegas,

A 3

? i ' Nevada F R T RV : .o
’ - 3 ~ o ’ - . v
; The purpose of these services is to prOV1de 1nfor ion and récom- ¢ E
mendat1ons Fegarding: ', - v , T v
o Foundation design o . T e
> - o 4 S '
! 0 Pavement séctions . SRR . o
0 Surface and subsufface'QOnditions ‘ S " -
o Earthwork ‘procedur ) 7 o o \\\// ) *
) cavatlon cond1t1 ST v
tAt the  ti of 31te exploratlon,»the site ﬁas a parklng lot 51tu- »
- ’
ateo between a 81ngle story masonry. complex to the .south“and a v
. stucco pu11d1n9 (to‘ be removed) to the north. The parklng Iot oo
drains Y}Me edst. The existing masonry building exhibBits \{ninor N N
, < .
_/, vertidall —orlented settlement crackihg on’ approx1mately 20-~foot ) *
: . o - ] " o,
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; /7 ' » .
. | X
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: SOILSINVESTIGATION AND FOUNDATION ENGINEERING; CONCRETE AND MATERIAL CONSULIANTS; - :
- Mix DESIGN SERVICES; TESTING SERVICES: TRGUBLESHOOTING, CONSULIANTS: NG -DESTRUCTIVE STEEL AND WELDING CERT!F!CA"ON
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Due to sita” access restrltt;ons, tso test holes were made at the
f@batlons shown on the attached. 51te sketch Durlng this exploaa— .

14
.

tlon, subs011s wers VLsdall ¢y sltLed and ~selact Samples were = .
obtained: The upper profll consxsted of 3 to 5 inches of ‘asphal- . 2 " '
tic pavement overlylng 6 to 8 lnchesjof grav&tisase, Below‘thls to ‘ e 3
; a depth of 8 Feet were altermating layers of fitm silt amd medium “f PR
<, dense claysvi\ Between 8 to 12 feet, a partlally cemented zone 'of ‘thﬂ.. .
: .caliche was encountered, underlaln by medium dense clays to the .~ .° ufo.w>ja
| depth of evploratlon‘ Aaxxmum explocatlop depth was Cfeet, ‘ B
'Grbundwater was encountered at 10 feeg, measuréﬁ 50 hodrs ‘after ‘
drllllng. . ,"Qi ' "/,;at~ . . . '*’“i~"fff‘.. 'tf‘
A . ' . v o

Laboratory- Laboratory testlng 1nclud§d a v1sual examlnatlon oﬁ Y

returned’ samples, moisture cohtent determlnatlons (shoWn on;l?gs
of borlng) and chemlcal testing to determine the presegce and per-

- centage of -deleterious sulfate in the near surface mat rLaI.t~ .

. LA * ~ a ‘x§."p -
. P ” ’ ) * 'J ) - .
'In—situ'swell potentia® was evaluated:?ylthe foL&ow1ng tests:
. . o - & X R ¥ ]
. - \ A

3 » -

Natural . Dry e o - Swell
,Depth..Moistur%_ ‘Denk ity éurcharge Percent -Pressure
‘Boring Feet Content™.' (4/Ft3) (2/Ft2) Swell  A#/Ft2)

B-1 . 2 185 99.1 sk« gue T gy

.o . Y : LY - $ . - L
B-1 2 .18% Co. A “Be6. .-
. . ST RRK ) : o STUEPEEINES

. At . . b - . . o . .

.- : ) » : [

Foundationsi The very m01st", compressxﬂle nagpre *of tne upper 8

e -

¢f

feec ol 5011 yLULLLE must pe consideted wnen,qpﬂ#mpenq;ng; a’ SUlt—‘ | '

able foundatlon system In addltbon, the x1st4ng.masqﬁry bualdlnq RS

1svalteady showing signs of some set iSment’ distress.; iTHe use of n
vconventlonal spread footings. would result in loqg *erm sett;ements R .

(3/4 o 1-1/2 inches) whlch may. not Be- accéptsb1: u:‘ @ masonry ':

structure +The added soil loadlng From new ?pread=fobt1ngs would *

also aggrevate the settlement to the ex1st1ng adjacent bulldlng. ’ ) gt




e aches -could be’ utlllzed ’ S
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53, both these conec-ns, it is

H

: o 3C0 mmenced that -
7’ wall and gpyum“ load5¢bé/}ounded ‘on shallow, d ll d)] cast-in-

[/ : L. .
placs plers. n*g“h/ asan wuhrc'“fansfer waill lo,cs ‘tof the piers,

Piers ‘sheuld extgnd to a” depth of aoprox1mate1y 8 feet Ho the
layer ofupartlally cemented mater1a1 Plers should be %ﬁiéd for an
allowable bearrng-capac1ty of 6000 psf 1n end bearlng.f\ -

.
“ .

PR ) -‘ ' .
B . .‘v . & ‘ N .‘:“

Away from the ex1st1n§ fpbtlngs, exther of the folloying appro-
. - '
.0 Continue the pier‘and beam system as degcribed above, or

- r

q"Egbavate" a 2-foot wxde trench ko apprOX1mately an 8- foot
depth backf111 to bearlng grade. Wlth d' lean (3-. sacks/CY)
Lt mlx. Place normal 18-inch minimum width sprea 'foohlngs d;rrf

'..-!. - ~,v'lv.‘,,\ “..-“ . o ‘ w '

"”'uectly on this prepared surf‘Ee “'An al}gwabl earing eaRaEiEx"“

I: : N

of 2000 psf may be assumed

. - d ) ‘ . e, *
o . A " AR "( * : .
' . . - o
Theuabove approach W11; nrov1de mlnlmum dlsturbance to.- '#x1st;ng
structures during and subsequen* to constructlon . *
f ) « . i 4 7 » . A - B

'3/§-inehesh The recommended’” foundatlonkbystem gh uld not experi—“’h
 ence. any addltlonal settlement should the “bearing 'soils hecoﬁe

A}

. . . - LI - sy
sgturated.,rz.,r' ) Yoo , . . D vl

«Settlemenrs at khe assumed loaa*ngs ara esrxmate to be 1 ssl!‘an:~

.
. et ot
. .
-t o8 v
. 7 a R

g

nghtwelght Lnterlor partltlons can be supported on thlckened slab A

Eootlnas prov1oed they mesk strlcruraT consideraticns and exeft‘no
-

» .

more ;nan 900 pOLné pert square foot on, the soil, . e -0

N ) : N ) :
. . . N . 1 . a
- 3
[ ie » &

fﬁReinforcemenE“of footings, Stem Wdllo and masonrv walls is ‘recom«l
mended . to limit, dlfferentlal movement dlStEéSS - PrDVL51bn‘ for .
'jointsvat openlngs and 41scont1nunttes s also reGQﬂmended for.-
- Ehis reason ‘ ‘ ‘ e

o
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\. Ceneral Slu¢ and Sub-Slab Premacatxb“. SUbell explorat;pn sug-

L g 4

v

EY

gests that nxcavarlon gpr normal’ de foundatlons and utllltles

0

should be ﬁoqunxa us iz \g conventional- 2quipment, ?1ntuworx prana
. 29, hen

T , .

1. Strip and remove all existing - uncontrolled fill, loose -

ratlon fbr the actual Duilding site} the+«~foundation . elements and

[ N ~

the sfab—on grade are recommended as follows: N R

- -

soils, débris and structural remnants. Re- grade the ar=1
as requlred to aucommodate ccopaction eqUmeent~ S

4 = '
. . ) .

* » y. A ' ",

-2, Prepare all éxposed soils to a depth of 8 1nches by scari-
flcatlon or deCLng, moxsteqlng or drg&ng, and compactlng
to specified denSLty ‘ e -

> - : : . + : R )
N . ﬁ“ o e
- . vk
3. If any addltlonal. "fill 1is required for re—graaing .the,

1ng 10 1nches- at near optxmu"t mo:.stu‘ﬂe condltqu and com*-
. pacted to specxfled den51ty. All £ill whlch waﬁ,supoort

- slabs or other stractural elqments should meet the re-

qulrémenta for 1mported flll

A A:
. . . . L s
o .

, 4. Tha . final 10 inche aifeqt&v ‘underlying concratsa _ftja; 

§labstghpuid z:é§<§t of'8 1nches of compacted Clark County

“+.# Type 2 base course, overlaln by a-6 m;l thlqkness vapor,

. haiiler (Vlsqueen or equlvalewt) -and 2_wlgches; of c%ean,
. moi ;iconurete Sand.. | . LS et
s ’ ‘ : . ’ “: % »\ . . N
, . RN . '\.". d . A
5. Imnorted £YLL should complv w1tn thn follow1ng crlt ris
O~ Gradatxon_iéEyH’Cl36), Pe*cent Passxng By Weng?t~. .
3" «»ave:.i§".......:....-..;.;~1ﬂ0, LR .
e L No. 4 sievel..iiieieeeniiha..., 25275 00 e
’ . ‘No. 200 Slevé\ R CE TR ZD‘KMaﬁz_ RS
o Soluble Sulfates, " g R o J {}Jtﬁ'
. . ~ Maximum Percent......sy...fl....-0.10; K el
"\ ~.'

51te, 1t should be placed 1n norizontgl layera not exceed-

e
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6. actlgn crlterla for this constructlon should méet the - :ir
,// following recomnendatlons-’ , : ‘ « ' L O . b
> ‘ . ’ .v . “r.- ) ’ "n M ' ’
o Natrve .Subgrade Fills: Minimum Percent Compaction _ o - .
"« - Below FOOLINgS.,.eceesssacnssnasss 90 ° R . o
o Below Slabs-on-Grade...........%.. 90 : S , o 2t
v - ‘ . BelOW Pavemerlts.\( R 90 L ' -« ‘ a . ) S
-\ . - 5 . e |
. © Subbase Fills: R , . Lo '
. BelOW Footings.....‘S}ﬁ,..-....---..ﬁ 90 ‘ . ;.~ ."‘. - o
SN Below Slabs-on-Gradel M .,.........*30 , T »
R Below Pavaments....,.;...x........ 90 "B, - ' ,
| 0 Aggregate Base Course....“.......... 95 1
',‘ak’ Non-Structural FlllS.........;....,. 85 i .
% “All ¢ompactions refer ko dry density as a »percentage  of fj
: ASTM D1557 density. Moisture ‘content placement shoyld S
be at optimum plus ' or minus 3% for grdhular soils. In ; “g_
” clayey soils, add 2% -to this spécified range.‘ o L . R
. . . ‘,‘ v ) N i : A . " -
Drainage: Site grading shouyld be planned to provide flow of all :
; . LI . . . LN l" .
surface water away from the structural bearing elements "and slabs. - Qf
‘Concentratlons of .oof runoff water and surface pondiné of wagsf . & I
adjacent to foot1ng lines must be prevented. 1 No
1'3! \\
' . < - ~
Concrete: The results of ‘chemical evaluation on'hbe near-surface N
so0ils indicates a moderat2 level of solubla sulfates ars prasent, ;
Accordingly, all concrete to be uUsed in the founaations, or where. .
othrw1se in contact with the 5011, should comply thh the follow~ . ‘
ing; o . | . R | N
« | | Fl .)T : ‘ "" i U ’ »
iType of Cement Mgnimum Sacks of . Maximum Water/ : :
Permitted Cemént Pér Cubic Yard Cement Ratio ! - .
‘ 3 Co i H . .
Type II 7 6.0 - 0.50 “§, “
Tvee IT & Fly Ash 5.5% ‘ 0.53 ! /
Type Thp “ 5.3 J.53 4 *
Type V ’ - 5. - 0.53 v ;
"Type V & Flwy Ash 5.5% 0.53

*Sacks per cubic-yard before qulacement with fly ash.
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* Pavement: 3ased on exiscing sut jraie, conditions, the following

pavement sections are reqommendedz ’ o T f’%‘ B
. ' N . * 4. _ * R
* kS . - . .
4, T - Aspha-‘lb Toncrete, ké&se Ceurse*
. \”“ . T Pavement (inches) . (inches
. - — - L ‘ o \ . A
Passenger c&r parklng q?dclves 02,0 8 0 o
(low traffic frequency) Ty ’ s
'Major access drtvesg . . 33 2.5 .ﬁ Q
- (medium*traffic frequency) , ,‘a.\\ - R
" 4 ' 'x L) ’ ’ [
*Base coursg should conform with Cla*a County spe01f1cét10ns for a
Type 2 mateflal } ‘9 < , .
.Esisﬁing subgraée’;soils should be cleaned of vegetati debris,

~structural remnangs d%g other deleterious materlals The subgrade
should. thqn be scaklf &; ‘moistened and recompacted for a minimum

Saah o e a0
.

depth of 8 idches prlor to placement of fill and avemen* mater-—
.ials.' The gradlent of paved surfaces should ensure p051t1ve drain—
age and water should not be allowed to pond in areas directly ad-
Joining paved sections. The native clayey subgrade soils will
exhibit 56% n;ng an 1oss of stability if'subjected tB cqaéitions‘ .
which would resull in an lncrpase in moisture content LN

Ground‘Compaction and Shrinkaga Fac:zdors: A *Chaﬁge in the gr.aund
surface elevatiom of 3/4 to 1 inch will occur” by compacting the
_burfac§/s$§15 to a 12-inch depth and to an average density 5f‘90%
of thevrAS

presents e relatlonshlp betwen depth of compacted on-o1te mated-

s

D1557 maxxﬁhm dry densitv. The'followinq tabulation

-

i1l, percéht compaction and aprroximate shrinkage los s fa;,n"~a—

vated on-sita soils placed - .ip compactad £ill zones:
B

s Lo -

A}

" Borrow Jone ﬁﬂ b .t o 'l’
Depch Below Compaction Frsl2nt in » Approyimnas ¥
Natural Grade (Ft) Fill Zog!; (1STM- D1557) "Shrinkage (%) .
. ~
S .
0 -1 ) .90 : 8 - 10
4 .
. A
\)'& N
. ]
N e ‘ X -
L ' ‘i‘:’\ ,'; ! g
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Respectfully submitted, ‘,
ETEC estlng Laborator1es, Inc

LA }

PI “ ‘."
‘ Doug{’;‘l Grisham, P.E. ™
.Geotechn1cal Engﬁiﬁ@
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‘Tt hao been - a pleasure working w1tn youeon this prOJect
any questlons arise regardlng thlS repart, please contact ‘us.
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, ! PROPOSED 2-STORY BUILDING :
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LOG OF BORING

o

NoO.

B-1

Elevation

-

> re-

—

Datum

L

N

Two-Stéry Office Building, 6th & Hopver, Las VefqasjobNo‘ 610126

LY

Type/%ge Boring _ Rogar Y Wasi‘l/ 6"

Creundwater Conditions -__

Rig Type ‘Mavhew

X

190.5' - 50 hours after érillina

' Date . 5/16/86

4

Rlawes AT

-

<
- -

& 4

-

e

N

LT

. . . Lasaription

Depth, teet

C N/R

Uniied

assitication

Contei.t, %

Nel

3/4

k Moismrv

3" 3SPHALT, 8" GRAVEL BASE ON SURFACE

79.1

‘Light brom, silty cray
’ -

. LIS . J ‘ N
. : P \ -

8.0"_

R 15~

12.0°

115.0"

ALY

.

A0

{ , : ,
R / : T

J‘. ~ 9/ “ﬂ
‘ , . & o

-
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i < . - - LOG OF BORING No. ___B=2_
: /‘;f’_" . PrOiéét T'vo-Stoz’v Office Bull,dlng, 6th & Hoover, Las Vedas q,no. 610126
, . Elgvation _—"7 3 Datum __—~ —
TY:J'é}"Size' Boring ‘Rotary Wash/6" Rig Type Mayhew i bate 5/16/86
“iroundwater Conditions Not Measured
‘ i i g Py o 5 f
2] dEI>"| 82 |53 '
T ; =N N zo s .
- = C N/R |wiO o 5" ASPHALT, 6" GRAVEL BASE ON SURFACE
> 2 l".& : .| MH Licht brown, gilty CIAY, soft S
L . |
. N ~ 2.0 - .
) N . -l s (’ Brcun, silty, ‘fine SAND, some gravel, w1t§_ .
' 4/10" { R 22 tree of clay
| 5 ' 5.0"
| ’ . " CL ' Brovn, clavevy SILT with trace of aravel
- . e
_2/4 R 29-. L ) o .
i 8.0" "
- : ; N
CL White, clayey SILT; partially cemented,
/ B LW 4 stiff
. 10
Pt ' -
12.0 i * Y3
i) ] K] -~
|cL White, silty CLAY with trace of aravel,
o stiff ’
s h
15 il 15.9* = , -, » g
" Ky 2 /— . ' . ‘
‘ " \ e Bottom of Boring 15.0°
ar- ) .
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COARSE-GRAINED SOILS - FINE-GRAINED SOILS . ‘Q : 5 -
L LESS nw;shsermss*' " MORE THAN 50% FINES* . + ’
e - M S W - . v . :
St o . @ :
GROUP MAJOR GROUP i MAJOR
| SYMBOLS < DESCRIPTION _ DIVISIONS | |SYMBOLS DESCRIPTION ~ DIVISIONS
sy PVERLRADED GRAVELS w0 Gdan il ‘ RO TR T Tl s ety ) »
G 'ﬁ'\ND ‘:\")‘I‘ RES LESS THAN 5”0 FINES H AL KCCK HLCUR, SILTY ot claani i
.- GRAVELS SANS SILTS
POORLY-GRADED GRAVELS OR GRAVEL- | it R, - INORGANIC CLAYS OF LOW TO MEDIUM AND
GP  |SAND MIXTURES, LESS THAN 5% FINES ' CL- |PLASTICITY, GRAYELLY CLAYS, SANDY CLAYS
of casrse fraction CLAYS, SILTY CLAYS, LEAN CLAYS Liquid limit
SILTY GRAVELS, aGRAVEL-SAND-SILT | islarger than . Jess than 50
CM | MIXTURES, MORE N 12% EINES No.4 oL ORGANIC SILTS OR ORGANIC SILTY-CLAYS _
- sieve size OF LOWPLASTICITY
CLAYEY GRAVELS, GMRVEL-SAND-CLAY
GC | NUXTURES, MORE THAN 12% FINES INORGANIC SILTS  MICACEOUS OR DIA
: mp | TOMACEOUS FINE SANDS OR SILTS,
sw | WELL-GRADED SANDS OR GRAVELLY ELASTICSILTS i . SILTS
SANDS. LESS THANS% FINES . i | INORGANIC CLAYS OF HIGH PLASTICITY, K
- POORLY-GRADED SAN GRAVELLY MO‘SA:DS" . FATCLAYS Liquid Limit
.-V GANDS, LESS THAN 5% FWNES ol el e more than 50
o “;""‘ ORGANIC CLAYS OF MEDIUM TO HIGH
s | SILTY SANDS, SAND -SILT SAIXTURES, | s smaller than OH | pLasTiCiry
MORE THAN 12% FINES No.4 -
seveste PEAT, MUCK, AND OTHER HIGHLY T cHLy -
CLAYEY SANDS, SAND-CLAY MIXTURES, I ORCANIC e
SC | MORE THAN 12% FINES P ORGANIC SOILS sois
? {NOTE: ' NOTE:
Coarse gramed soils receive dual symbols if Fine grained soils receive dual symbols if their p
they contain 5 to 12% fines (e.g. SW-SM, limits plot in t!& hatched zone on thePlashcnty
GP- GG’gtc ) N Chart (ML-CL) .
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* ALLOWABLE SOIL BEARING CAPACITY- . .~ The recommended maihm contact stress developed at the i
bl ALLOWABLE(FOUND_ATIO_N PRESSURE ‘ . the fo{r,:ndatlon element and thg,;upportmg material. :
- .. " ot w‘ 191
, * 'BACKFILL . - _ # specified material placed and cofnpacteu‘m aco
v . ] BASECOURSE ' "% ‘.
. 1 - . . gy ’ ¢ v
e A f\ » BASE COURSE GRADE* . ,
* O ' b
S} BENCH T 1
‘- CAISSON o i " A concrete i 0 element cast ig a c:rcuiar-excavatron which nay ' o »
= . . " havean enlarg,,a base. $o etiﬁes referred toas a cast- m—place pier. Y :
. - . - N ' B
T CONCRETE S'LA’BS'-"ONS‘JRADE N ., Aconcrete.surface layer cast dlrectly uponabase subbase or subgrade . e ‘i
. o . A T X . - . )
; X A base course composed of crushed rock of askecw gradation. s X, ;
R . BRI Unequal settlement between/ or wrthm foundation elements~of a < T
B - : strugpure. ’ Lo :
SN B e~ . LN
-~} . ENGCINBERED FliLL . . , ,AP . & %pecrfled materral _pladed and compacted o specified densrty andjor | ,
FRUREN RO . . “ . mgisture conditigns observanon representative ‘of a soil ) I
T ) ' "\~ . \aenglneer ' Q‘ . : ' . W
Y EXISTINGFILE -+ N\ -, M  Materials depXited through the act:ory)bwplmaﬁ‘){l"f the ™ - )
. - e L D P stte. «"' & N f ) e ’ . '/ e
a .n . - ;’) A i . :
_EXISTING GRADE L P Tohe ground surface at the time of field explorition. - T . <
ns . o . . , p B v
EXPANSIVE POTENTIAL - e *  The tentgl of a soul tQ expand (mcrease urvolume) due to lhevabsorp- l~ :
T tiono mo&mre . - ' 5
1. FILL e Matenals deposrted by the actlon of man o ‘ .
: %ISP{ED GRADE R N vy E Fhe flnal gradecreated as apartof the pr0|ect B ) R o8 R '
GRAV%. BASE COURSE A base course composed of naturally occurnng gravel wrth a specrfled ’ ’
ﬁ"on : S . J . . ) N N
o v . ) . . i . <
HEAVE - : 4 ) . “‘ : UpWard movemént - ' ? ) v
H A toTe . - "_ .- . . ‘o Y 4 A . -
NATWE CRADE . . " The natura‘lly occurring ground surface& . ' 8 ) T
. q) : N * E o .
NATIVE SO_lL p . "= Naturally occurrmg on-$ite soil. - -
< b , , : >
' ROCK ‘- . ~A L7 A natural aggregate-of mlm-ral grams onnec;ed by strong and per—
‘o . R * . manent cohiesive Torces. Usdally requifes drilling, wedgmg, bl.;stmg or (
. B A I ) olher melhmia Ut extraprdmary mrce tof excavation, « .
L‘\ R ' * * . . . ) i
SAND AND CRAVEL BASE : L ©*. Abase course of sand and gravel of a specified gradation,. =~ - _ 2 .
SM‘D BASE COURSE .‘ :" - . ' A base course composed primarily of sand of a specnt’ d gradauon - ' ) !
~ SCARIFY ~ ‘ . . To mechamcally igosen soil or b k down exi soil structure . ' _— e
) ’ . ) - X - . N -
SEW Lt:MI:NTv . : N ° I‘Jownward movement.
B SOIL' o ; @ - . »Any unconsohdated material composed of - dlscrete sohd pamcles
T I Ny ¢ . . “denived from the Ehysical and/ar <hemical ahmtegratmn of vegetahie or
. e Co N ® .minecal, matter. .nnh can hgeseparatili Sy gentle: mechanicai means -
S _o-osuchs agration o ster 5 o o ' ’
. STRIF ] S o s To remqve fmny)resem location., o Tl
‘ & . « '. Lot ) . . - - *
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