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Deduction Equation of Shear Strength of Steel Fiber Reinforced High
Strength Concrete Beams
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Abstract

The purpose of this paper is to propose the deduction eguation of shear strength of
high strength reinforced concrete beams input steel fibrous. To propose the deduction
equation of shear strength, we studied high reasonable verification by comparing proposal
equation with other researches such as equation of ACI code 318-95 or equation of Zsutty.
To propose the deduction equation of shear strength, regression analysis was done using
MINITAP program. Finally, it has been tried to make an improvement of brittleness quality
of high strength concrete which has been weak points and it is convinced the result by
increase of deflection and strain about loads.
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1ZE F3YEE F2A2F JAAAAFEE deEhe S e AT glen HYHFY
Be 948 T F UAEE BREF A7 FHfrolth. SIHEL] AL AN A
ZAFE SAYESY BAAA TE 3% SIYES S4d i A7V 228 14y
2 e FAe 72 AF R d7E vEFY dFcd B dFdME FERE E4
R E FAYE 29 AGFE FANE AGenA dh AGZE FAH4 9 ALE A
o ACI 318-95 &4 % Zsuttyd] §& BT 7€ A7AEY AL v FE F22A
1 EH9ALS ®ole AFTE YT xR ADBE FHYY AAE Ao Z=2ad
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AAFE EYS 1A= EaHE NFLAESE Yt ALARE FU DA AEY BE
ITERCAWEE AL AFAY ulFo] 262, XYEC] 27501A}. B HL I AL 4
& 259, ZEYEL 659 oYt £ uRE FAYEE LI 3l AAFEFARA
H]%0] 1.21, PH8.0S 4244 Powercom~100& AM&3tth A 7tEFS w2 0]9 rvlojaz
A7t ZvjETe A7 AFolNU. FHHE EUF A EYHA ¥ Ao &
Az e wigAAE Table 134 2t}

Table 1. Mix proportion

Max. W/C Repla. pro. Unit volurme(kgf/m")
Concrete types (size TS}‘HHBDT sSF | 33 of SF I i e
| (o | V| g | VO % |W| C|SF|ls |G SP | Vi |
Normal strength | t
concrete Input steel 19 |10+2] % | 4 - 16130 - | 80 | 1087 | 1.0%6] 1.0%
fibrous l
I
%ﬂf‘gﬁ‘e’gf‘ﬁm 19 (1022 34| 35| 10 |160] 40 | 512 | 70 | 1042 |2006] 1.0%
Ultra-high strength
concrete put steel | 19 (10220 %6 | 35 | 15 | 160 | 500 [1132] 680 | 1034 |2096| 10%
fibrous
Nonal strength % |10+2| 097 |83 - |32 - |m™|e) - | -
High strength concrete | 19 [10+2] 27 | 35 | 10 | 160 ] 58 | 22| 610 | 1R |1096| -
mmw 9 |10+2) 18 | B! 15 |160] 70 |123] 512 | 99 2096 -
L 1

SF : A&7} F(Silica fume)
SP : 314% 74 Al (Superplasticizer)
Vi ZA 7 &£ 8(Steel fiber content present by volume)

2. A+
£ 2430 AMgE ZAFE 9r]d HAY AFo2A Aoz Axd g2 £39
S AHg3tdY oW A HY vFE 7.8501aL A= 60(=60/0.1)°1Att FdFY FH B
E2l3 44L& Table 29 Z}
Table 2. Physical properties and shapes of steel fiber

| i Modulus of
Aspect ran:ioj Length | Diameter Tensile Shape of . Specific
(£/d) (mm) (mm) strength section clasticity gravity
(kef/cn) (x10° kgf/cr)
60 60 1.0 11,000 square | 29 7.85
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B AFqAa AvEZAZo] gl Ho digte FAFE ¢ A% TIHE H 9%
BARE EYA Z B9 F3LE B OIRA F 18749 HEAE ARIHT. o9 g
AgA 9 FF+= Table 33 o},
Table 3. Detail of test specimen

. Fibrous Shear span-depth
Specimnen | (gfla | o content rati

UHSB1 800 15X 30%130 10 15
UHSB2 800 15X 30%x 190 1.0 2.8
UHSB3 800 15X 30 %240 1.0 36
HSB1 520 15X 30% 130 1.0 1.5
HSRB2 520 15X30%x190 1.0 28
HSB3 520 15X 30X 240 1.0 36
NSB1 320 15%30%130 1.0 15
NSB2 320 15X 30X 190 1.0 28
NSB3 320 15X 30% 240 1.0 3.6
UHBI1 1,158 15%30%130 None 15
UHB?2 1,158 15X 30%190 None 2.8
UHRB3 1,158 15X 30 %240 None 36
HB1 800 15X 30% 130 None 15
HB2 800 15X 30X 190 None 2.8
HB3 800 15X 30X 240 None 3.6
NB1 320 15X 30%130 None 1.5
NB2 320 15X 30%190 None 2.8
NB3 320 15X 30X 240 None 36

UHSB : Ultra-high strength reinforced concrete beams input steel fibrous
HSB : High strength reinforced concrete beams input steel fibrous
NSB : Normal strength reinforced concrete beams input steel fibrous
UHB : Ultra-high strength reinforced concrete beams
HB @ High strength concrete reinforced concrete beams
NB @ Normal strength reinforced concrete beams

1, 2, 3 : Number of beams
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AEAEE FAA AFL $l00X200mm BEEE AMEsgn 458 B 3322 Uy
A3 Zreuit 5684 gFe AASE F F2YEE KSF 2403 #A) ok A=k
. 2agEY BFEEA nE FAAY BAFE $A Y] A5 IAARE HEEHA F
Zo3uz B AddAe duprlz FAAL A stFgsAch. FAA AH 149F
veg gyste 2012 °C AL EE2FFFAE AN 4F5AE 2 IFFEE A5
Aok, E=3d FAAPAA stEASE 200TondFe F¢H4 A7 UTME A8kl
o 359 ARRAL 0emz st GEAAZANA 48AHE AASAT. FHo ojEd
AA 10Ton A ZF7HNA 8t5Z7te wa S6tF, 27 AQZ3Tdss, 271 Edds7,
s 2o MPERA, T AFBA $& dFA}AG

o 42

m. 43as

1. A=482s
AAATE EYY A FAYEY ¢ER o] qF FHJAFARYE 1/77~1/116 22 Y
Blgou Z4AE E98tx @& AS EAEY A dF FHIFZEE 1/82~
1/1960.2 et olgh o] FAFY UL FAYEY AFARHTIE THJAFBEE
Adgezs ZARe Aol axdde & F AUt 4FFES 2EIRFTES BA=
Table 49+ 72t}
Table 4. Relation between compressive strength and splitting tensile strength

. W/(C+SF) | Compressive strength | Tensile stregth j
W 1 (%) feulket/cnf) fop( kef/cn) fe/fip
. l l
Normmal strength concrete mput1 ~ | | ]
Steel fibI'OUS ‘ &) i 320 E 414 s 77
[Ty R R
S mput
steel fibrous H4 \ 520 | 52.9 ( 9.8
.. .HT\ — R S _i._ e
Ultra—high strength concrete . ! 1
input steel fibrous | EY { 800 68.9 “ 116
. o . _ _ B
\
Normral strength concrete 49.7 l 320 i 39 i 8.2
- o o . _ - L]
T T |
High strength concrete | 27 i 790 “ 53 | 149
Ultra-high strength concrete 18 [ 1158 [ 59 { 19.6
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2. 2 AGRE AAA

2 A¥dAM 28 ZAgE ACT 318-957 &2, Zsutty A9 o&@d waste g34
S AR AL AL Ao £ AMYL 223 MINITAPE o &3td 374
< e AR FARE AeddA=Ae ASoln FHGAEHe] AL

R*=0.95, 0.98, 0.89% ‘iebukeh 2 H#Ag4e R2=0.98, 0.99, 0.94P-Value: 0.0001°]
71 AN P-Value?t &% ntgAsicted dA8A =G 71E AEd=H<)
ACI 318-95¢} w+&43t Zsutty A& 2 AolA HAl A3 gk A 348 wa 4
Edda AA 489 % AdS v o dGFEFEALS 1.18~072, FTAGTE
< 1.26~0.7124 Paramer 0.7¢] H9lol 7] ol £ At txdo] gl wmadrh

b AddEd =4

D Ve = 0412Vfcu + 1347 - o - d/a (kgf/er) -—— ZAHE Y 3S
2) Voo = 0461Vfeu + 265+ py - d/a (kgi/ar) --—- AHHE EQ3A & 3¢

R R A

D Vy= 21 pw-d/a)® kegf/or) --— A4S Q3 3S
2) Vy = 137 - pw - /@) kgf/en) ~—--- ZAHE EY3x ¥ AL

k. MINITAPS Data 9%9 304

dE8 dolH= Z dolg BEWE CI~CIOHA Z4 AHY AA Auwgaiae 554 %
7] BELEFTE A3 A2 AFAE, 9FAIY], AGREE HAeste] ol Fig. 1
A B upep o] FARME ANE A}E Yehd Aolr)

Fig. 1 Results of regression analysis
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AFNAE ZHFE EUE 2AE FAYES ZEEHE BEYdUen FHGE &
2ZE FAYE Ko dF FAHY R 43E 54T HE 243} &I Fo

o e

4

L ZH%8 S98A ¥ A% 937 dE YAIFEAE 1/82~1/19601904 B
HHg TYT 3% 4BFEA @ VIIFEA} V17~V11602 Ykt &, FAHE
TYSHE 39 YSTERTE TRARPESL 2 ARYE ¢ 4 A

2. AHAFE EYY A5 TIYUE B AGAE FANE o Zol A(T

7} AdF g
Ve = 0412Vicu + 1347 - o - d/a (kgt/cn)

4. SeaugEy
Ve = 2210+ ow - d/a)” (kgf/or)

3. R A HAEAA AL FHFE EQF2A A4S  F AU AHF
€ YUY 3ZE FAYE B AL gF U@ AR oF 29 s Ave AL AT
T AN

A 3158
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