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Figure 1.

wide beam testing performed in Japan (Hatamoto 1990) supplemented the data from

the testing performed at the University of Michigan. Table 1 and Fig. 2 outlipe
the design parameters for the four specimens. All four specimens employed 14 ip.
square columns and 12 in. deep beams. At this date Specimens 1 and 2 have been

tested; Specimens 3 and 4 will be tested during the Spring of 1991. Analytical
and computer work will begin after testing is complete.

Specimen 1
test of Specimen 1 indicated that torsional distress in the

Results from the
transverse beam, along with anchorage loss for the wide beam flexural reinforce-
ment, were the primary causes of wide beam connection failure. This specimen was

e capacity to transfer the torque

Loo wide; its transverse beam did not have th
The extensive torsional cracking in the

dpplied by the wide beam to the column.
transverse beam caused a loss of anchorage in the wide beam reinforcement.

Due to this anchorage loss, four of the s1x hooked top bars anchored in the

i8ble 1. Design parameters for wide beam specimens.

Beam Longitudinal

Reinforcement
Bot.

Top
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18 reduced lateral stiffness on wide

ECCENT
RIC BEAM~-COLUMN CONNECTIONS

A related program investigated the

~0 ] C bjec ted to earthquake—type loadi T'h ens

egent a beam—column sub
re?zh for architectural pjfsfmblage from an exterior moment-— : )
wh1lClly poses, the beams were made f1 hrESlStlng trome. o
ush with the exterior

of the column. This '
face eccentric type connection is quite common £
ve 1S

reCngLZEd py ACIL-ASCE Committee 352 as an area of needed h
researc (ACI-ASCE

committee 3Ky 1985} .

Experiment__a_l Program

a1l of the specimens have i ' :
cpposite sides of the CDlu?nint'lcal column sections and two beams framing
e th 34 in such a way that one side of the beam 1s
flush W'J-t e adjacent column face. The major design parameters varied th
be'fim w:.d'th, the be'am depth, and the amount of top and bottom lon ?Eigina?
reinforcing steel 1n the peam. By varying the beam width, the eccgntricit
between the column f::enterllne and the beam centerline and t'he effective join?t(:
shear area also varies. The amount of reinforcing steel in the beam influences
+he horizontal shear demand on the joint and changes the beam-to-column moment

strength ratio_. The' design_ parameters for the four specimens are given in Table
7. The following 1tems will be examined to determine the adequacy of these
oration of anchorage of

eccentric type connections: joint shear strength, deteri
1ongitud;.Lna]_. rE}nforcement, plastic hinge rotations, hysteretic behavior and
energy dissipation, and loss of stiffness due to cyclic loading.

into

Test Results

At the time of this writing, O
are available. The spandrel beams O
10 in. x 15 in. anad were longitudina

and bottom of the beam, respectively.
eccentricity of 2 1in. existed between
centerline. The load-displacement respor
sh ' T e 4 f the specl :

own in Fig. 4. The strength O P | o Al AL

reached story drifts of 4%. The stiffness,

rhe first two specimens
had a cross—-section of

-#6 and 3-#5 in the top
Therefore, an

nly the results for
n the first specimen

11y reinforced with 23
14 4. wide.

loading 1S

: ncrease as the cycles

y as shown

Table 2. Design parameters for eccentriC

Eccen- Top

Column
Bars

Specimen Beam ey
Size tricity

No. Size
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{des of the column where the beamg

f"r-l

- » - R i ST

piagonal cracking in ‘t._hr_a )OLnt ya, o
han on the inside face. * Mo,

~racks EJI’E t;];pt?h
: ' , join { tﬂe.column =

n had.7 in. ectively. The same column section
beam resp only 7 in. wide, an eccent
first specimen wag ut.:ﬂwee;:i:* e d column C"?*ﬂhtﬂﬂrtleir“;;i'ﬂ T{‘j{)lzﬂzgfl L8placa
3-1/2 in. existed be 5. The hy P OW exce

| i B ere dissipated oy,
specimen 2 unts of energy w p s The pi.. . 0y,
response of 1y small amo Pinchi,
pinfhiﬂgr and Canﬁﬁql;entt;hye closing of cracks anc_:l tlhe B}ippage of the beam h;.mJ
4§ cracking in the joint was S1imi] ;

ment of + : 2
imen d?r?rﬁinal cracks in the column within the pe,. - that
cimen.

nading sequence, but did not grow larger ag e r‘:i?th
“dela

rThe second ppecime

cd 1
the top and pottom of the

is compared to the stiffness of Specimen -
gtiffness of both specimens decreased rapldly as the drif¢ 9
& |

: L1

. : r Which |

Fig. 8. Thercent of the story height, increased. The stiffness of Sper:j_mg.g lg
given in dpeteriﬂrﬂte‘j at a rate faster than SEBCLmen l. A reason for thig f.;ﬁ,,:e'
?:gzng'deterioratiﬂn was partially do to a quicker loss of anchorage of tha ;‘;er

19 1 e, - 41y
hars in the joint.

d strains in the reinforcement indicate that slippage of S
barsT;iedm::s:;f} The strains recorded in one of the‘ top longitudinal beam t;;r*;eam
the beam-column interface for Specimen 1 and Specimen 2 are shown in Fig. ¢ aat
Fig. 7, respectively. From simple beam theory j:t would b.e expected that tha bﬂrl
would be in compression for positive story drifts ancli ln tension for negat-ar
story drifts. The strains in the figures for both specimens show that the barl?e
in tension for negative story drifts, but for positive story drifts the st L8
changes from the expected compression to tension as the percent story dié}ln
increases. The change from compression to tension indicates the anchorage of éft
beam bar in the joint has been partially lost. For Specimen 1, the bar dig he
go into tension until 2% story drift was reached and at 3% not

: .. . BSOEY drift the
tensile strain was still very small. For Specimen 2, the bar was in tension af
0.5% story drift and reached a tensil ter

cracking. The beam bars

g joint where most of the
ars in the joint. €d to have been the cause of the anchorage
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damage C- + of the heam bars P

loading pattern, .

poor anchorage condition 18 4 resuzeformation an
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