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Effect of Concrete Strength on Shear Cracking Strength
in Reinforced Concrete Beams
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Abstract

The effect of concrete strength on shear cracking strength in reinforced
concrete beams is investigated analytically. The quantitative response
of reinforced concrete beam—end-part with varing concrete stiffness,
which is a function of concrete compressive strength, is examined
utilizing a finite element mothod. The result indicates that the severer
shear stress localization/concentration takes place in the beam having
higher concrete strength. Thus the increase ratioc of shear cracking
strength with respect to concrete compressive strength decreases as the
concrete strength becomes higher.

A B A2] zahgHol 23t U] 222]E
o] VALY fiof sty Hergdo] W
Zefo] M BIe]|E LZE Ao UR Aetel= melof AR Hlo gz, EIe|EL
E3zjE Lo .gjs] Zzbsle &Aoot} VA= fie HUEE fo] 17250 vl
ol2itt 1} E EIe|E & ARgtlo] ule} om 32ogichE Abidof HPEJ—?; Fasle FHeloh
7bz] s§7235)z) e FaEo] Yol gt Dejuh ofe{ttabE-g whE APzt st
Z shupr} xe] Moro] R o)) t-lzﬂ /\} vk =& ol E 7"’}2 & EAH oz $4s}o]
S 3le Al HegE Ve Bae)E A EEeEe) MY Vol (£)0-3%0] ]
o) Herz)a] ™ Vool MTkazo) Meiz)z| e v, Atk Atde] o Agsictn Fapsta sl
°] oz gloigich. o} Fola BIe|E}E 2, & olgA Wl Foixla gle FAlzln
7b wislstol mhel wetx]E R Veoloh, 7] o gloped. @,
E2] AlgMolrMe] Eaejee] HMokz|x] v, olg} Talstod ¥ AabE-E ¢le] %’:211011 of
T AN AsEo At glch. ogg) 3 E o By *“‘—‘l stefslr] ¢f3) E2e]
ACI Coder} 2zliute} Baz|EAlwtdolaie) = Swel WelE vy Eas]Ee Q7w
ZelE AR Ve ZIaEFREs) wloH fi(odzla LA Pd7tnzs 42
s 150 kg/em2ollA] oF 350 kg/cm2e] MZE TAE AYE Bt ¥ 28} A2 HAE
ZelEX g dYste] P4 2EE r)FEoz 2 P wp k2. wrH o rlzeitto] g
2% Zolch. L} 2) 2o o)Lt} w2 7 3 EaelExrelAe] AUTdE =23eHel
E_S,} :7—70}‘}-—‘-L %iE]E7} "1’1""7"3—%5 74*2
o] ARgE]ojx] 2 glg Y ohrjel, E ofg o8 . ‘
Yy Fofolc. et Al A2 V. L \\\ |
of ¥t JAdo] eluiytrtE sfokal T - ‘
x}] ﬁcmwsra*ic}.} FE A Rriory el e r s \{Qm |
o97] 2ol aus YTETelmye) 4 S i
823212 Dof oJsly Zaz|ertest 20} v oga | Ve ™ |
*JT% AlbAfofl o]¥F o)& Vo] tgo] 7 b :
zsbod 1 olshr} Fetm yaEgichi. I
] D};{] in]E*’} ﬁ%‘?,-i f g‘l’ E] 0.2 : Test a/d=4
Exe) Aoz vegle] Ao t:}]—s]-o:i L ~=—-ACHIL6)
“ke 2o o] slth, iz AM2x] 7
e Aol ME M2 Rme)E we) ZAlMek e
zlzleq Ve (£)0.50] uzjgrel o ’!T‘o";}'u— 0 200 400 600 800 1000
itk o] FlZzgrAd dtto] Trslod, Mo COMPRESSIVE STRENGTH:fe (kg/cm?)
* Aoty 252} 2a9
Aok of g Arefet sforw EZata) x2S Fig. 1 Effects of Concrete Compressive
sk Mybojrty SE-zebwl Aapzbd Strength on the Shear Strength

83—



2lgr apdzbg-o)] PAQAYE fiof mbs)
=i wrAigbcl QAlg]l 3 glek,  wheld o) )
dof 2lstyl Ve fio] Awla] Az} ARE]
ojoke Zoln, 137 20)Me] ve/fis AbS
3 FAIR ol olyt ol v 2® 20
A 8 RAAY vo/fis fizh SoMdo] ahet
gAjsbA st gich

whela] 2 oM e} e Aol ¢

T el E WilZ, Veol oyt foo

durg A¥s) Fstazt ¢ Aol

2. Ahed olvhlE

| F7kz] YEAMEe) Aol FAof g
i gle AITTae|eve) HisluAss
stofsto] 9leh PDAAM ST Bae] e A%
g shgich. olz|{Yolx EIstz x|Frix] B
o] HerstzivlsivEol misfstAl Feiloi s
gziedct. gk 7ro] WL Aol TEHe
2 ,;J-XY-EJ z-h:l-—voé_,‘ 'Q*“..}"“—% C}-%;’,}- 7‘_!
. &, ¥of ARzl S£A-wpFo] ZErhutol
aje} o] ForbXel Hodol wralzslod 7 x}
z—lc}-;(l7“ %E.o}-a W}'Z] %"'oq ] ”CHEJ\:}
% oW spEcrAoa] Mehxizre] = wpE
Hed 43 24U viE ol Wz o]
7Fz}7) wrApgrch,  glel Fre :|ahjes A
2 2 AToAE HFEYo] Axhx| FofE
Zxyzbx] wpABgy Zol chpol wbal zlde)
Aref(27] 3(a))Yuje] MehEd wrAlof Ad =]
(critical zone;izlx]ed)e] 2-Hatels ~iy
Mo 2 Fodstel wstel.

5}3-& ot wole] Yugo) A AT
E]Ei% :_Y.E‘J 3(8)9} 7!_:)‘0] e }.Dtl Z}-\ o]
ﬂﬂaTﬂ-ﬁa3®L4”a&*ppm_4m

1 izjii ﬁg.} 2;5%—;‘14} 31'1‘8“3}—v Zder el

(

4

5!

o7
a/d=2
0.6 I~
a/d={
o 05 a/d=3
g
™~
> 04 F
03 -
L_( o L | 1 |

0 20 30 40 50 60
TENSILE STRENGTH : f{ (kg /cm?!

Fig. 2 Shear Cracking Strength Plotted
against Tensile Strength
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Fig. 3 Shear Stress in Reinforced Concrete
Beam
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Fig. 4 Reduction of internal moment arm length due
to development of arch action
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