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Table 2 Mechanical Properties of

Concrete Materials

Table 3 List of Test Specimen

Specimen N Base Side BM BR
(kN A.R. L (mm) L/p Hoop pitch
SRCANC -441.0 - ~ o} 100 0.20 0.13
SRCBNCL150 -441.0 4-D13 150 11.5 50 0.90 1.03
SRCBNCL325 -441.0 4-D13 325 25.0 50 u 1.03
SRCBNTL325 + 98.0 4-D13 325 25.0 50 " 1.03
SRCBNCL500 -441.0 4-D13 500 38.5 50 0.87 1.03
RCNC -441.0 4-D13 500 38.5 50 - -
S -_9.8 - - - - - -

Maximum Max imum Young's
Speci- | Strength | Compressive { Modulus|Slump
men (Fe) Strain (cE) (cm)
(Vmw2) | (Eu) (%) | (N/mm2)
(a) 32.1 0.225 18620 ]13.5
(b) 30.5 0.286 17450 |19.8

(a) SRCANC,SRCBNCL500,RCNC,S
(b) SRCBNCL150,SRCBNCL325,SRCBNTL325

A.R. ; Number of Added Reinforcement, L ; Length of Added Reinforcement N
¢ ; Diameter of Added Reinforcement

BM = (bMp
[For
[For

+ aMp)/sMp_, BR = (b(EI) + a(EI})/s(EI)

Anchor Bolt] b{EI) = sE'bA-bj2/4 , bMp_= bA“bj- bo’y/Z

Added Reinforcements] a(El) = sE-aA-aj /4 , aMp = aA-aj-ady/2
Where, prefix "b" is for anchor bolts, 'a" is for added reinforcements,
and "s" is for steel materials. And "A" means the total sectional area,
"j" means distance between centers of tension and compression, and Oy
means yield strength of steel materials.
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Behaviors of Steel-Reinforced Concrete Beam~Columns
with Base Connection

Takeo Naka *
Koji Morita *%*
Masahiko Tachibana *#*%

Bases of Steel-Reinforced Concrete (SRC) beam-columns are important connec-—
tions, as the axial forces, bending moments and shearing forces of SRC beam-—
columns should be transmitted into Reinforced Concrete (RC) foundations through
their connections.

This paper discusses the stress and curvature distribution, the flexural and
shear cracking strength, the yield strength, the maximum strength and hysteresis
characteristis of SRC beam~columns with base connection. And also the superposed
characteristis of SRC beam-columns are discusses.

The present tests are scheduled to include the variation of the length of
added reinforcements at base side and axial force of beam-columns as shown in
Table 3. The detail of beam-column test specimens is shown in Fig.l. The steel
skeleton is built up wide-flange section (H~140xX70X6X6) and is connected with four
anchor bolts whose diameter are 10mm at base plate whose plate thickness is 19mm.
The grade of steel skeleton, main and added reinforcement and hoop are SM50A, SD30
and SR24 respectively, and the concrete material is light-weight concrete. Their
machanical properties are shown is Table 1 and Table 2.

The test set-up is shown in Fig.2. Constant axial force is loaded with oil-jack
A and shearing force are loaded with oil-jack B or C to the capital of specimen.
The measurements of deflection and location of wire-streingauge are shown in Fig.3.

The test results are shown in Table 4. The over-all view of the specimens after
testing are shown in Fig.4. And the hystersis loops and the slope of base plate
are shown in Fig.5, Fig.6 and Fig.7 respectively.

The summaries of the results which are attained by this investigation are as
follows.

1) The flexural cracking strength (cMcr) and the shear cracking strength
(cQer) of beam—column can be estimated by Eq.(1l) and Eq.(2) respectively. The
yield strength (cQy) and the maximum strength (cQm) of SRC beam-columns with base
connection can be estimated by Eq.(3) and Eq.(4) respectively.

2) The inflection point of the wide flange section and the reinforced conc-
rete element coincides approximately and is located in mid-height of the beam-
column regardless of the length of added reinforcement at base side until the
veild strength of the beam—columns. Thereafter, the inflection point moves depen-
ding on the combination of the flexural strength of base side and capital side.

3) The hysteresis loops SRC beam—columns with base connection are the stable
spindle-shaped ones and have the enough deformation capacity regardless of the
length of added reinforcements.

4) The superposed method as for hysteresis loops of the steel-reinforced
concrete beam-columns with base connection is consisted approximatly.

* Prof. Emeritus of the Univ. of Tokyo, Prof. of Tokyo Denki Univ., Dr. Eng.
*% Associate Prof. of Chiba Univ., Dr. Eng.
*%% Research Associate of Tokyo Denki Univ.
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