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L] ) .

e

. : ‘ e o d
SO - ‘Ms. Margaret Rees. _ ‘
¥ © . P.0. Box 70417 - : ST
. < Las Vegas, Nevad 89170"- A - LT

RefereﬁCe., DIStress Observations , s
: . .o 548 Canosa: -~ . . . T
O A ~Las Vegas, Nevada N s
S P Pro.}ect No. 16940% . B R

Dear Ms. Rees‘ i L “A'“~__ A

S . This letter summarizes observations made of: the distressed AR

. - 7 floor slabs at the single family. resxdence located at 548 - - . v | e
o .Canosa in ‘Las Vegas, Nevada. Our services. wete~re7uested Sl BRI

“and” observatlons m¥de on-October 2&,\1988.‘ AR - CoTe

L. LA . ! 2
. -, - NE - et e e

| Observatlons IR S SO v I

We V151ted the residence on October 26 1988 along with Ms..’ Sy T e e .
Rees,. to observe the dlstress. A11 flodr coverings had i e
been removed, except imn the kitchen .and bathroqms TtoN o e T S
Qreveal the: concrete slabs. ~"We ‘observed ‘cracking patterns L BN
in the slabs generally propagatlng.from the corners of the* = T -
rooms toward the center of the rooms in a diagonal pattern. ‘ ‘ R

Random cracks running both -parallel to and perpendicular to - RN

walls were also observed. “Vertical deflection. across the  «. ~ - ... .
cracks was observed to range from neyligible to as much as. = ;M . )
. one-quarter inch. The slabs- appeared to have some vertical B e
- deflection upward toward the center of the rooms; however, " ax o e ) '
' this magnltude was not measured. : ~ '

o
+ e N .
. €, ) :

- We - also observed that all of the rooms fin thch the floor . - -
: coverings had been removed had previously been patched with = o < . . e
a fine aggregaté concrete. The patches were generally ' . @ " e
located toward the center of the rooms where v@?tlca]' ;/ _ o .
deflection at one time was probably somewhat greater ghan- - ~ ° EE R i
currently observed. - It- appeared that the old concret® had ) IR 4
R _ nbeen removed along cracks and the new gconcrete. poured. in a 4 Moo . e
3 b : : random pattern. . It did not appear that the old: concrete oo LT .o
-~ . . had been -saw cut. We observed that the new concrete w.as SR "
TR ’ _ also cracked in severa] places. ' . ‘ IO S

¥ : - L I K ]

o o Atrthe.tjme of our “initial observationsg the floor slabs ,?") S e
B o had not been removed tg allow observation of the un] erlylng B frre

ST soil or any deterioration to the underside of tfie slab. R
R T Furthermore, our observat1ons did not ;eveal major dlstress ' i

- : [ ) +
» . . N ¥ : E K
N . . - w ol B i

u KLEINFELDER 6000 South Eastern, Bldg. 5-D, Las Vegas, NV 89119 (702) 736-2936 . Q S N
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cracké'in thé walls or/ ceilings with'ekceptibn'of"gfsmalll
- crack in the kifchen /ceiling. Interior doors seemed to
open. and close w thoutgjamming. . S R I

, ouse /again on November 1, ‘1988 to observe
an area about “three f@et‘square.that had been removed from

the living room ared.¥ We \gpserved that” the concrete was:
about four inches thick underlain by about 12 inches of

sandy grave] .(probably £ill material) which was in_turn-’

- underlain"py a silty sand/sandy silt material. The soils
~were noted to be moist but not saturated. n

* e observed that the Tdwer. one ‘to” two inches of the
-concrete slab was deteriorated and could be.easily crumbled
. by hand. " This deterioration is typical®of sulfate attack.
v e also observed that the ymore recent concrete poured had
Ce, been poured on top of the deteriorated:concrete, which is
. //probauly‘ thé' reason the  new. conérete has cracked .and -
oot * displaced vertically. ew ., o .

‘ . Co " " - o IR )
. - Y N N . -

] s

--Conclusions

I 4

B N

Based on .our observations and,ourjexperienfefwith similar

., distresses in. this part of the Las, Vegas Valley, it is.our
~-. .‘opinion that the distress .is':caused by sulfate attack on
' * the concrete floor slab. . The sulfates, which occur
naturally in the soil, attack the underside ofthe concrete

. Slab. The resulting chemical.reaction causes the concrete

'to deteriorate and swell, resulting. in uplift pressures
o . that " eventually crack the.'slab. - 'The pressures are.
E ' generally not sufficient to cause uplift 'of walls which is
A ‘the reason the center o; the rooms experience more distress

R ‘than the edges. . . Lo S ‘

.. Although 'the soils underlying the slab were-moist, the

. -granular nature of these ™Soils would suggest that swell
pressures are negligible and not a contributing factor to

- the.distress. . B o

-

D - Recommendations

f v, To remediate the floor slab distress, ‘We recommend the
ST ~~existing slabs be removed to within about 4 to. 6 inches of
" . . the walls by saw.cutting ‘along the walls. The underlying
: soil should then be removed to a depth of at least 12 to 18
A L ~inches and replaced with a compacted granular fill such as
R LR clean gravel, pea gravel, -or Type II _aggregate base.
?‘.; S However, the existing soil should not be excavated below
el _ the bottom of existing' foundations. The fill should be
i - compacted to at teast 90 percent of maximum dry density at

) .

: ) R R N Y . )
S T : . - . ‘ ' o
S LEINFELD% 6000 South Eastern, Bldg.-5-D, Las Vegas, NV 89119 (702) 736-2936
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. about optimum moisture content as determined by test method . -
_ASTM 'D-155%. Prior to placing fill,  the exposed naturaﬂ_gv,
Shoutd whi%&-may‘ have been' disturbed during excavation, |
) SR 2 R N ;

shoq]d,be'c

9(1" " The granular £i11 should be overlain with a'visqueen moig--
.7 . ture barrier "covered with two inches Of‘saﬂd‘if7m°i5t“?e

pacted.

sensitive fNloor coverings will be wsed. Otherwise, :tfle ,
moisture_banrier is an optional consideration. 7~ B - o i
: . Once the existing soils are removed and replaced with .3
v appropriate fill, the concrete. flpor sldbs may be~poured. -« =

s*\xk ~ Any reinforcement -placéd in the slabs to resist cracking ' . =~
L should be placed ‘at” mid-height. in the sl!b,‘\ﬁlabs.shOuld ﬁg"l“u
-~ he poured ‘%;hra four-inch ‘slump, or less, and should be ~*

... . - cyred accordipy to the Amgricam Concrete Institute's (ACI)

~. ' procedures to reduce the chancegof cracking or curling. We
.recommend USinnggpé*V»cement_ or concrete poured at this

; . We appreciate the opportunity to be of service. Please f~-}.
. =>call if you should have any questians or need fyrther . -
-+ information.. L ~ L S

AN ] »

. Sﬁnéere1§;\i -
- “KLEINFELDER -
SRR -:Zfa;,7,,aft73445e,5;
.. Latry M. Peterson, PE. ..
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", Engineering Manager - = -
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