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Cyclic Seismic Testing of Full-Scale RBS (Reduced Beam Section)
Steel Moment Connections
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ABSTRACT : This paper summarized the results of a full-scale cyclic seismic testing on four reduced beam section (RBS)
steel moment connections. Specifically, these tests addressed a bolted web versus a welded web connection and strong
versus medium panel zone (PZ) strength as key test variables. Specimens with medium PZ strength were designed to
promote balanced energy dissipation from both PZ and RBS regions, in order to reduce the requirement for expensive
doubler plates. Both strong and medium PZ specimens with welded web connection were able to provide sufficient
connection rotation capacity required of special moment-resisting frames. On the other hand, specimens with bolted web
connection performed poorly due to premature brittle fracture of the beam flange at the weld access hole. Unlike the case
of web-welded specimens, specimens with cheaper bolted web connection could not transfer the actual plastic moment of
the original (or unreduced) beam section to the column. No fracture occurred within the beam groove welds of any
connection in this testing program. If fracture within the beam flange groove weld is avoided by using quality welding
procedure as in this study, the fracture issue tends to move into the beam flange base metal at the weld access hole.
Supporting analytical study was also conducted in order to understand the observed base metal fracture from the
engineering mechanics perspective.
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2 oM B dEE BT A4S AN #2E Y
7 A0 E 48 SN 3 2 sy o9
oyl HAAueelnz E dAMe dd gAdEN g &
315tk SAP(2000) Z2adEY ALgsld AGAE 3319
844 Solid AH8AZAM 2dY & & A¥A #3248 A
) DB700-SB9] oHehshs 51.95tf (510kN)& 713k &
ST 249 B E9x 9 g8 2 AdgEr X
g a3,

I 19(a)d A $EHEEE B gBE Eyd Ay
SHOE 3 AEHE B S¥ALe] A gk FHF e
2 B8 71% Aoltt. B gHE 239 EEAEE &
Yl nHEERA AHIHE BEQ £YL U= Ae AY
Erbsditt AdAR AY Jolx EEY &¥o] B35 &
3 2 EEE 5§ THEAYL 7] o Aoz
23 900 29 19(b)e] $HEXE B JBS 53 89
Aol 100% FEH AE (& 843 A% Ee &¥ol
A8 gle A9 AlEHoAT Aojtt, £4 o] ¥ 1¥e 3
HRAlY e AAY 2FHolE] AFE FoMe F
HEHA] WS AR B FWA 9] SR 43 &
G350 Mk AL £ & Ut 25Ho|8 o HE
gz9| o)&XE 3.24 tf/em® (318MPa) oA|9t f3ak
HYZIE ol& WA 3t 2AJNZAE AT 9 o
B ZWAY AAFTE 4.64 tf/em’(455MPa)Ql Aoz
dojAcE 1 #2). 13y 18 19()9 A% 788
A7)E 5.65 tf/em’*(554MPa) 24 B ZdlA| $Y%e A
T FEAA AAQAAEE "R A A3 728 W
e FHZd i AAMEeR 5E Ao ZAEE zher)

564 s=z7xus =25 M4 45(8W 508) 20027 8%

(28 109 T Al AAEeE AAA b, &
HBE E% 2gAde] 100% FAT A%E /MY & o
# 190)9 4= A9 2T} vls3t A 3l
o B JHE BEZN FURF dAo e & Fdoz
£ 4 v 28 19(2)% 28 19(b)9] Alele EA1E Ao
o} w1 st #H4990) 82 ‘maximum tensile
strength criterion’®] @A, E HHE B H9e
SHE B9 vlE &1 42T B2 B 2R 99 )
A0l s w8 Aoz 7iuE & gtk

#H2d $89 Dexter-Melendrez(2000)9)"Y T-z2lE
Aol B3 AgAT oJahd, £ Apolag) o] 2
FH $HEIL A2 AP o, A-AHd A 3
FTSEAR Q8 84 ZRIE A ot sleAe A9
gle Ao Bustn 3ot o dv4% 2 a2y 199 ¢
#3152 Al 1eistd, Fdoke] =38 N+ B-B
EE C-C #2208 g 4 Id. £ 7K A 4L
B-B % C-C ¥2& 172 &34 9 2483 A9 &
A Qi &g dggkor s A= HAo} S A
B HEoz B £ 9l B A¥dN #3294t
e olEd #HeM oldiE & St 3] =¥y o
A A& Wasl] TR E A8y Zagd) wx)7}
U=E AT T2t 228 Aol

npjgto g Ade el AduziiZd sl e dgst
A k. 23 19(b)e AESYHES HEsle] A-A 2
B-B' #1X19] B Edz| 3H¥o] Adshe AdEe 2718 A
Abele] B9 Ral B AdE 9] 30% 7ol g Agdta gitt
Z MY 29 B EF9X9] 389 derl Brige ¢
T Ut} 25Ho|2o ¥ W B AdHe B gus} gy

~20.0 0.0 woe 20.0

-10.0 .
istance trom Bearn Web Centering (om}

Distance trom Beam Wab Canterine (cm) Distance trom Baarn Web Cantartine {om)
i

(2} assuming boited beam web is totelly inactiva

(b} assuming bolted beam web Is fully active
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4. 2 B

E AHe] i 7lF AdE A=8

T8 dgds

=M +3% RBSHIFS WAS B & d7e F&
< a9p3hd v

(D

(3)

H BE 2FH 8T AgAe 27 BE9RY
EZZd a7dHe WiHeE Es. o A
H]go] dizos APY A2 JiEe B Huo
ZEHIE A8YE B+ RBSE =48l HERe
7] 47t A shsAol wig ach dRg
4 e 2 9due] 44 MRAE ol¥e
AgsiAlet dug 2E HIP ZAte B dowe
AA MIERIEE AGehA] Xt} 1 Aele 15%
HrolAt A5 Wt B & v
e B duE gHske Aol Y] e
IR SEE f8) vzl

73 HedE 4= ARA (S & @79 RBS 99
o] ¥¥R3} defol zePE o, WdEe] AhAY
Zo] FEA9 4ufd] =@ HEE FEE ATE
AAG AFA) FA oF 40%9] A 2ake sid
EAA FEEPEA Hold YRIYFE It of
ks 2 930 a7dhe 243 HdE AL
€ Ho 938l dAdES B £E eE AR
3k Aolet st

H-71% 2FH $H%E £ g7l A49 o] ¥
BN AT 2FH $HF A9 deke A F
AgA] eeth. o] ¥E9 EA7L SEHUE |, H
Ao DAY FAle 28 W B EIA (22
SAAE %] BT £ 979 33 f¥e
2 A7} AAsERe], 289 Yo B E34] 3
@] dA dde 259 AP S i
doldt 3 3 Y HFes HUY gfew
€ IFE &4 % 24Y A9 gdd A]le F
oA 71ske d9ReR AT Ane HAYE @Y
A4 4 ok, w283 FHe FAnd 7}
A 3A =29 d90lm2 $HAIE R 7HEe] ¢
o] x5 folsiol & Aol
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