CRACKINAZOF PRESTRESSED LIGHTWEIGHT?CONCRET
BEAMS;UNDER REPEATED STATIC 0

. ropeated loads, dial strain gauges with 10 to 15 mn bases,
e and;O 001 mm sensitiV}ty, have been mountedx onﬂfthe f1rstﬂ;ﬁ

’yhalwayb deveiohed in, comp11ahce Wlth the becond group and undertk‘
repeated loads they propagated towards the top and bottom‘ ,
'?gflanges In general the f1rst appllcat1on produced a 51ng1e1 -

,._




;even the compress1ve zone.
lcrackzng started at: the

.‘f”appllcation point, as ”a; crack perpedlcular to the4 beans

.7}ffollowed by skew cracks‘ It 1s to be noted that the quoted

;:"cracks normal to the beam axis were halr cracks about 0, 015 ‘mm

'thde These cracks remalned ha1r cracks even when skew cracks

“agbecame sharp W1th W1dths up to "0.12 ‘mm. - Subsequently, skew

ﬁ--_sectxon

"ffcracks begam to grow, and fazlure occurred along the skew

Once skew cracks have developed further load repotit1ons

l,jfcause them to propagate and wzden Experiments show the skew
‘= crack: WIdthS lzkely to exceed the 11m1t1ng values under'

,}iworkxng condltlons,_ dependlng on the relative shear span the
'{longltudinal and web relnforcement percentagess value; ;and

if}fother parameters Actually, mult1ple “load repetltlons 7are
"4Vreckoned with by a factor ks 1.5 in SOV1et standards [1] ‘and

fCOMECON recommendatzons [2] applylng a factor of 1 for

: “*infrequent, 1nstantaneous loads such as 1n our case.f ThlS

o rapproach to crack w1dth calculatio is irrelevant to the

1:jp;phenomenon dependlng on several parameters [Eﬂ

Our: observatlon showed: the skew crack w1dth to depend

'ﬂirbeS1der on' the" concrete strength and sort 1ong1tud1na1 and

d'transversal re;nforcement tyre : and numbeng ;of’gf“load

f;fappllcatlons alco ‘on the way of repeated load applxcatlons,

< - thet is not only on multlple dynamlc loads, but also on static
T?loads actlng repeated but not exceed1ngly times.

_ Evaluation of results of ‘tests on.. relnforced concrete
‘beams made “with * normal aggregated at the Concrete ‘and
Reinforced Concrete Research Inst1tute [4] led us to fOIIOW1ng
‘concluszons '

a/ Skew crack wldths are affected by the percentage of ‘the
longxtudlnal reznforcement “‘an relatlve shear span values
mostly’ 1n case of low percentage of the wed reinforcement '
b/ Concrete strength affects the crack W1dth only slightly
Thxs is- why this factor ‘1s omltted from design fOrmulae,
partly for the sake of 51m11ficat10n NSO

oI our some of the mentioned parameters have been var1ed
The small namber of beams tested for skew crack wldth did not

otos extreme'f1bres, always cr0551ng the tenS1le,_and somet1mes o



~the- ‘ffect of externai‘
than»of the percentage of th'”wed e inforcement.
_Effect. ofdprestress i

. The grade’of prestresa affects;the crack width in-a vay. that'a‘

/. wzdths to the 2 65 fold on the average(

7;_51ng1e load1ng of the Hame value and under otherW1se 1dentlca1,
f;cond1t1ona caUaed only a crack W1dth 0 01 .mm }rjthe beam BN 2

(G = 944 N/mm ). while 0.12 mm in ‘beam BL-10.
:N/mm ) Subsequent repeated load1ngb ‘1ncreased' the crack '

- ﬁfd) Effect or theflongltud1nal relnforcement’percentage




:>°,tproduced a skew crack 0.15 mm wlde

& ygexh1b1t W1der crack than those W1th hlgher ones

rgi,'prestre351ng w_ve percentages K
”‘*BL,4 W1thjﬂ@ =262 a crack 0 055
“other. beam ‘with Py 18 7 a s

| . “lower. 1ong1tud1nal rexnforcement percentaged are'*llkely tofk

~0ur: statements are G supported b stud1es,< [5],;on'

"gfl1ghtwe1ght aggregate concretes under sustalned /340—day/ -

:fpiranged from 1. 25 to 2.9,
-~ The obta1ned ks

‘k54Tfaktor changed

”ffln ‘stirrup spa01ng"and concrete strength beS1de
ﬂfgprestressed the rolIOW1ng statements may be made
:"ﬂffRepeated 1nstantaneous loads. app11ed once in a- mlnutefaffect‘
'~_>jthe skew crack W1dth to the same degree as both loads app11eds

i ;under repeate,}

' load.” ‘These . exh1b1ted no: constant for factor ks “and 1t was'
"rnever less than but much h1gher rangxng from 1 75 to 3.0. .
- - Table: 4 shows the encountered r‘actorsk*?L 1n our cases to have'

i ,alues —'reckonlng elther W1th the‘ urat1on:
fh‘ior W1th the number of load appllcatxons are close» to; thosey

‘1n;VW1de ranges, from 1 6 to 4.5, aging
2. 9=, Keep1ng in mind that the reference beams d1frere,,_‘"“ :

o “{‘oads,i%thef‘ absolute A c .
"fdeformat1ons increase W1th the decrease of7 the _load1ng
fffrequency . _5 . ~ - 5 : : ,
'fThe S1gn1f1cance of "the p0551b111ty ofvcalculat1ng'the:ﬁ%dth

‘or skew cracks Lm manv ' txm% ‘ controllzng the 'shear
relnforcement deS1gn tL% 1mp0ses ‘tests on great many spe01nens'

e for supportxng the observat1ons _ Unfortunately, the emp1r1ca1
: -formulae suggested n for the case of dynam1c loads to,
u1mprove the accuracy of the formulae ‘the COMECON‘
~;{recommendat1ons [2] are not val1d for repeated statlc 1oads
1,1h0bV1ously, the S1gn1f1cance of th1s problem is Just as hlgh
'f_ffor ord1naty concrete beams It may be stated that test andf
ﬂcalculated values are falrly con31stent 1n the 0. 2 to O 40
crack W1dth range admltted 1n the SOV1et standard [5]
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