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Necessity of Seismic Retrofit of Non—seismic Concentrically
Braced Frames
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(Table 1) Comparison of past and present
design consideration of special

concentrically braced frames

Current
Standard®

KIL/r <4 ‘/E/Fy

Requirement of

Division Before 1988

Slendeness ratio .
No limitaion
of Brace

Width—thickness

) No limitaion
ratio of Brace

seismic—compact
sectioin

Width—thickness
ratio of frame

Requirement of
No limitaion |seismic—compact

element sectioin

F length of
ree fength o Twice of gusset

brace element No limitaion

thickness
end
Design of
g' Design for Design for brace
bracing . . )
. Seismic action capacity
connection

Design of frame
element

Design for Design for brace

capacity

Seismic action
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(Table 2) Example of Non-seismic concentrically braced frame

Completion . ,
date(YY.MM) Floor Brace type Bracing shape Connection type
Sqaure shape steel pipe diagonal brace frame
1 ’ ’ Bol h
83.10 3 H-steel V-braced frame olted shear tap
h 1 pi i 1 f
82 11 35 Sgaure shape stee plpe, diagonal brace frame, Shared gusset
Circular shape steel pipe V—-braced frame
Sqaure shape steel pipe diagonal brace frame
88.01 2,3 ’ ’ Shared t
’ ’ Circular shape steel pipe V-braced frame ared gusse
h 1 pi i 1 f
80.09 4 Sqaure shape steel pipe, diagonal brace frame, Connect to beam
H-steel V—-braced frame
diagonal brace frame Whole welded, Bolted shear
80,06 8 Angle steel ’ ’
’ nete stee X-braced frame tap, Boleted end plate
di 1b f
86,04 3 Sqaure shape steel pipe ragonat brace Hrame, Welded shear tab
V-braced frame
88.10 1 Angle steel X-—braced frame Boleted end plate
83.05 2 Sqaure shape steel pipe, V-braced frame Whole welded
di 1b f
74,07 6 H-steel ragonat brace Hrame, Double gusset
X-braced frame
di l1b i 1ti—
89.06 9 H-steel ragonas brace frame, muitt Double gusset
story X—braced frame
92.02 2,3 |Sqaure shape steel pipe, V-braced frame Welded shear tab
86,08 4 Sqaure shape steel pipe, V-braced frame Bolted—double angle steel
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/ AN specimens
e
s, ol i Limit state NCBF1 |[NHSS-B1
5'”3_ o e Net section of brace 1.26 1.20
N ’
— Block shear of brace 1.14 1.10
/| sit8
o Block shear of gusset plate 1,16 0.62
' ' . Yielding of Whitmore gusset 133 0.75
(a) Detail drawing of NCBF1 connection plate
Rupture of Whitmore gusset B 058
EA. " 76 plate ‘
$IDE -z o
631_"3 Buckling of gusset plate 0.74 0.38
x5 x 26 2
il Lo ' Q:C’ Weld failure of brace—gusset 0.92 0.83
o NI = plate
41 ‘ 1 5 Base metal failure of
g - v P brace—gusset plate - 0.83
= ' == = (heat—affected zone)
zzl
'i Hol — 1."; A325-X BOLTS W/ STD, HOLE Shear yielding of gusset plate 1.16 0,96
i il Weld Failure of beam—gusset 155 0.64
L ; plate
(b) Detail drawing of NHSS-B1 connection Wed failure of shear 108 7
tab—gusset/beam ’
(Fig. 2) Detail of NCBF experimental i
Weld failure of shear 065 3
specimen in University of Washington tab—column :
Local buckling of brace 2.04 -
3.1.1 DCR(Demand-Capacity Ratio) Bolt shear of column—gusset ] o0
UFM(Uniform Force Method)& ©]-83}o] 7} 5 plate '
Aol HuEl=  Q555(Demand)S AASIL Bolt shear of colunm—beam - 1.56
AISCE o|g3lo] xzo] dAAME gt g Bolt bearing of column—gusset B 0 98
. B plate ’
(Capacity)= ofetel, oA Aojel a-Felsat
Bolt bearing of column—beam - 1.73

Wele 3] NCBF1, NHSS-BlI A&#9] DCR
(Demand— Capacity Ratio)= A4t Ayl= (Table
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(Fig. b) Response curve of load-flexural
strain of NCBF1
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