This is a comparison of unreinforced solid concrete walls vs. hollow core concrete block walls

(information provided by Concrete Foundations Association)

Unreinforced solid concrete foundation wall
Conerele comprossive strength & 28 davs F = 30460 psi

Hedght = &0

Vertical Load on Wall:

Laad from rool = 1% 5 & =50 piil
Lowd Trom wall aboyve =15 8= 120 plf
1oad from Moar = 10y & =60 pif

Total load from ahave = 270 pll
Temsble Strength of conpercle = 5x £ & *fl‘l' = I TH el

8" wall

Weldght of concreie wall to point of ¥ax. SMoment = 10y 478 = 478 plf
Tatal load = 4TH+ 270 = T48 plf

Factored load {Pu) = 1.7 x T48 = 12716 pil

Calculation of Max. Momenl:

M Moment = 13194 -1

Factored Moment (Muj = 192437 Ib-N1

Section Modulos = b bl = 128 in'ilt

A=12%8=9

At the tensbon face,
PIA MBS s f (ACI-318, 22.5.3 eqn. 22-6)

“PIA 4+ MIS = 6710 pai
< ITH pal (OLK.)
Atd the compression face,
PAER, +MIEM ST (ACI-318, 22.5.3 oqn. 22-5)
F, = 148500 Ity
M, =085 x T v S=0,112
< L {OLH.)
10° wall
Weight of conerete wall to polnt of Max, Moment = 125 5 4,78 = 5975 pif
Tkl boned = 507.5 + 170 = 867.5 pli
Factored luad (Pu) = L7y B6T.5 = 14748 plf
Calculation of Max. Momeni:
Muas Moment = LE31.94 Ib-Mn
Factored Maoment (Mo = 172437 -t
Sectbon Medulus = by bt = 200 in'/Tt
A=12x10= |20 ink
Al the tension fece,
Plh + M BESx L w'f.'lm‘_'l—.llﬁ. 1153 eqn. 11-6)
B fA+ M5 = 10307 pal
< 178 psi (OLKL)
Al the compression face,
PJEP +MJEM =1 {ACI-314, 21.5.3 eqn. 22-5)
I, = 196566 1
M, =LESx '.. L R
< 1L (OLK.}

Flexural Strength Test Results

Unreinforced hollow core concrete block
foundation wall

Hpight= #°=0"
Vertical Load on Wall:
Tatwl losd From abave = 270 pli

107 wall

Welzght of concrete wall to point of Max. Moment = T2 4 478 = 34406 pil

Tatal lopd = 34416 + 61416 plf

Calculation of Max. Momenl:

Max, Moment = L3198 Ib-11

Section Modulus = 125 fa'/Te

A il loi

r = raudins of gyration = 304 in

hir = MLET < 90

Chech for Combined Flexure & Axial Load in Compression:

A per “Bullding Code Requirement for Masonry Stroctuncs

TACT B30-08ARCE S-08THIS 402084117

At the compression lace,

I+ F <1

whire,

f, = calculsted compressive stress in musoary due fo axial liad soly (i)
= ol 1] = 1007 psi

I, = caloulated compressive stress in masonry die bo Dexore only (pad)
= 1131987125 = 1H0T psi

F = allowable compressive stress i masonry dise to anial lead only (psi)
= JR0.93 pal

F, = allvwsble compressive stress in masonry due to fesure only (psij
=3 = 83333 pai

Therefore,
JF_ 4 LIF, =023 = 1.0 {0.K.)
Assumbng Tvpe 8 moriar b bebag ased,
Adlirvwabile stress bin tensdon,
l". = 15 pal {mormal o bed joinis) (AT SM95AS0E 59571 M 402-95- Table
B
=P A+ NS = 9560 psi
=I5 gl (NOT O.K.)

12" wall

Weight of concrete wall to point of Max. Moment = B2 1 478 = 392 pif
Total bowd = 392 + ITH = 662 plf

Calculation of Max. Momenk:

Max, Moment = 113198 -1t

Section Maodulos = 190 in"

A = Tih i
r = radius of gyration = 3972 in
li'r =14.17 =59

Chech for Combined Flexure & Axial Load in Compression:
At the compression face,
LF, +1JF <1

where,

f, = Gl 2IT0 = 45T psl

f, = L3198 = T1LY0 psi

F S LIE TR S R TR B
= (14w THOHN (0 = (24,177 1400
= VAR08 psk

K, = (LI}
= 53333 pal

Iherefore,

IF, +10F, “ 0,158

< 1.4 (0.K.)

Fi = 25 psl {normal to bed joints)
=P IA+ _MiS = 6 L33 psi
= 1% psi (MOT O.K.)

Compressive Strength Test Results

Nominal Size Type Load (Ibs.)  Gross Strength (PS]) ~ _Nominal Size Type Load (Ibs.)  Gross Strength (PSJ)
B" x 16" x 24" Poured concrete walls 21,750 765 B' % 16" x 24" Poured concrete walls 523,000 4500
A" x 16" x 24" Concrete block 580 25 8" x 16" x 24" Concrete block 143,070 1210
10" % 16" x 24" Poured concrete walls 34,600 770 10" x 16" x 24" Poured concrete walls 711,000 4570
10" % 16" x 24" Concrete block 2,060 45 10" x 18" x 24" Concrete block 164,500 1580
12" x 16" x 24" Poured concrete walls 50,600 775 12" % 16" w 247 Poured concrete walls 77,000 4780
12" % 16" x 24" Concrete block 1,150 20 12" x 18" x 24" Concrete block 243,000 1330

This comparison shows that poured concrete walls provide builders and owners

with stronger, drier, better concrete basements. They offer performance that
block walls simply can’t match. Poured walls have a compressive and flexural
strength several times that of block and far beyond the required safety factor

When it comes to below grade construction, hollow core block just doens’t stack
up to poured concrete. The results of this study prove unreinforced hollow core
concrete block basement walls for residential construction fail to meet standards
of accepted engineering practices even in 10” and 12" wall thicknesses.
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