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INELASTIC SHEAR BEHAVIOR RIGID MOMENT-REGISTING
CONNECTIONS IN CRUCIFORM-SHAPED STEEL
REINFORCED CONCRETE FRAMES (PART 1)

By Minoru WakABavasH1, Koichi Minamt and  Yasushi NISHIMURA

Synopsis

The main objective of this investigation was to study the shear behavior of interior beam-to-~
column connections in steel reinforced concrete frames subjected to monotonic loading.

Six specimens which were designed so as to prevent flexural and shear failure of beam and
column members were tested, whose connection panels were made of pure steel, pure concrete or
steel-and-concrete. The effects of the ratio of beam width to column width on the behavior of
connections were investigated.

The test results showed that the shear strength of interior connection was considerably larger
than that of exterior and corner connection which was previously conducted by authors and the
shear strength increases with the increase of the ratio of beam width to column width. From the
test results, the empirical equation for the shear strength of beam-to-column connections was
suggested.
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Table 1. Test program,

Test Program

Speci ] Column Beam ; Steel " Panel Reinforcement
Peas | section section | p B, | portion | thick- -
men*) B,x D, B,x D, ol T section ! ness Col Beam
| (mm) (mm) (mm) | (mm) olmn @
! | H-200x80 |
I-AOM % 9% 25 ‘ 6
‘ ‘ each side
I-BOM ; 250x250 0 ” i ” 2-9¢
| 640100@
; each side
I-B6M ” 150 x 250 0.6 ” ” ” 2-9¢
| 6y0l00@
-B8M " 200 250 0.8 ” P P
-BIOM " 250 x 250 1.0 ” P ” ‘ "
I-EOM ” ‘ 0 ‘ ” none ” f

*) The meaning of the name of specimens is as follows.
———[ I: Interior beam-column joint.
-~ A: Steel frame specimen.
I: B: SRC frame specimen with a variety of B,/B,.
E: SRC frame specimen of B,/B,=0
L[ M: Monotonous loading.
The ratio of beam width B, to column width B,.
‘—[ B,/B.=0, 0.6, 0.8, 1.0
(By/B,=0, shows that the beam member is bare steel shape.)
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Table 2. Mecchanical properties of materials.

Materials
Speci- - S T T T T
men Concrete } ) - Svfeel’li)ar Steel
F, F 4 Omaz, | | o Omaz.
(kgjemey | FulFe l ’ } Cemd T e | G
1 ‘ | 6 | 312 | 426 | 0300
I-AOM ' 9 | 350 470 | 0.250
\ 12 | 284, 450 | 0.329
| 25 | 261 | 472 . 0319
"6 238 360 | 0308 ' |
I-BOM | 224 | 21.1 | 0.094 S | Sos 3l | o7 | 7 ” "
I-B6M 192 17.7 0.092 i ” i ” ” ” ! ” ‘ ” ” ”
I-BSM 193 | 19.1 | 0099 | ‘ v PR ” ”
I-BIOM | 233 | 22.7 | 0,097 ‘ B vy e | i P
e 9 850 470 | 0250
I-EOM 232 [ 190 | 0085 | » | # | » ” $ 12 1284 450 | 0.329
( : i 25 261 472 | 0319
i e
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Loading apparatus.

Photo. 1.
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Fig. 1. Specimen and cross sections for specimen I-B8M (units; mm)
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Fig. 2. Deformation instrumentation.
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1 -EOM I-BOM 1-B6M I-B8M 1-B1OM
By/B.=0 (B,/B.=0) (Bp/B.=06) (Bp/ B.=08) (Bp/ Be=1.0)
none panel

Fig. 3. Crack observation.
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Photo. 2. Crack obscrvation.
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Table 3. Test results.

. Dlag(.)nal 1 Maximum Shear stress
Flexural cracking tension
. X load
Specimen load Py, (t) cracking P
load P, ?Sz‘ Ter/Fs 7ufF,
Column Beam (t) |
I-AOM 5.19
I-BOM 1.00 3.50 5.98 0.101 0.184
I-B6M 2.00 2.00 4.23 6.85 0.186 0.314
1-B8M 1.00 1.00 3.31 7.55 0.153 0.416
I-B10M 2.00 2.50 2.97 7.96 I 0.122 0.383
I-EOM 1.00 2.62 4.32 |
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120-P(t)

i _~1-B1OM
80 [-B8M
“NI1-B6M -BoM
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407 ~1-EoM
o Diagonal tension
cracking load.
¥ (rad.)
0 001 003 005

Fig. 4. Load-shear strain relationships.
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1
201P(t) o Diagonal tension
cracking load.
ry )‘y Yield shear strain
I -BIOM
80f | —
—1-B8M
1-B6M
™ 1-BOM
40 r ~ 1-AOM
!
] , ' 7 (rad)
0 001 003 005

Fig. 5. Load-shear strain relationships obtained from rosette gauge data.
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Fig. 6. Load-deflection relationships.
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Fig. 7. Calculation of shear capacity of concrete
portion.

60 Pc(t)

v  Maximum load

0 001 003 005

Fig. 8. Shear capacity of concrete portion.
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Fig. 9. Stress distribution assumption.
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Fig. 10. Effective area for shear
strength.
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Fig. 11. Relationships between t.,/F, and B,/B,. Fig. 12. Relationships between 7,/F, and B,/B,.
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100 7y Fe
[ . zﬂ:,
. l]:.
075
8y
Proposed eq.
050+ (c )/
025
F. (kg/cm?)
0 100 200 300
Equation Ref.
Fe< 262 TylF¢ = 0.68~00013F¢
Proposed 9. 267 TiFc = 88.9/F
Fc 5225 Tu/Fc=108-00024F
(A) Fe> 225 TylF¢=1215/Fc 3
(8) FcS 242 TylFc= 092-00019F¢
Fe> 262 TylFc= M1.3/Fc 9
Fe € 232 TylFc = 065-00014F
(c) Fe> 232 TulFc= 75.41Fc 13
Fe < 250 TylFc = 0.50-0.001F
(D) |gsm0 vyFc=625iFc |14
Fig. 13. Relationships between 7,/F, and F,.

05 - ( Tu/Fe dprap,

Q4

az} %n
[+
o1k a =

X . . L (Tu/Fe )exp.
0 0.1 02 03 04 05

Fig. 14. Comparison of experimental values with
calculated values.
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Fig. 15. Comparison of experimental values

with calculated values.
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