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TABLE 9.1
Kaiser Bolted Bracket Proportions
Bracket Bracket Bracket Bracket Number of | Column Column
Designation| Length, Height, Width, Column | Bolt Gage, Bolt
Lpp hpp bpp Bolts, g Diameter
in.(mm) | in.(mm) | in.(mm) nep in. (mm) in. (mm)
W3.0 16 (406) | 5'/2(140) 9 (229) 51/2 (140) 1%/s (35,
W3.1 16 (406) | 5'/2(140) 9 (229) 51/2 (140) 11/2 (38
W2.0 16 (406) | 8% (222) | 92 (241) 6 (152) 1%/s (35,
w21 18 (457) 8%/4 (222) 9'/2 (241)

W1.0 | 25'2(648) | 12(305) | 9'/2(241) 6'/2(165) | 11/2(38

(
(
(
(

B2.1 18 (457) | 8%4(222) | 10 (254) 61/2(165) | 11/2(38

o ||| ][N |DN

(35)
(38)
(35)
6'/2(165) | 1'/2(38)
(38)
(38)
(38)

B1.0 25 (648) | 12 (305) 10 (254) 6'/2(165) | 11/2(38
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TABLE 9.3
B-Series Bracket Desigh Proportions
Bracket Column Column Bracket Bracket Number Beam
Designation| Bolt Edge | Bolt Pitch, | Stiffener Stiffener of Beam Bolt
Distance, de Pb Thickness, ts| Radius, ry Bolts, Diameter
in. (mm) in. (mm) in. (mm) in. (mm) Npp in. (mm)
B2.1 2 (51) 31/2 (89) 2 (51) 16 (406) 8or10 1/8 (29)
B1.0 2 (51) 3'/2 (89) 2 (51) 28 (711) 12 11/8 (29)
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TABLE 9.2
W-Series Bracket Design Proportions
Bracket Column Column Bracket Bracket Bracket Minimum
Designation| Bolt Edge | Bolt Pitch, | Stiffener Stiffener | Horizontal | Fillet Weld
Distance, d, Pb Thickness, t;| Radius, r, | Radius, ry Size, w
in. (mm) in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
W3.0 2/2 (64) n.a. 1 (25) n.a. 28 (711) /2 (13)
W31 21/2 (64) n.a. 1 (25) n.a. 28 (711) 5/s (16)
W2.0 21/4 (57) 31/2 (89) 2 (51) 12 (305) 28 (711) 8/4 (19)
W21 21/4 (57) 37/2 (89) 2 (51) 16 (406) 38 (965) /s (22)
W1.0 2 (51) 31/2 (89) 2 (51) 28 (711) n.a. /s (22)
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(1) 6 cycles at 6 = 0.00375 rad
(2)6 cycles at 6 = 0.005 rad
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(4)4 cycles at 6 = 0.01 rad
(5)2 cycles at 6 = 0.015 rad
(6)2 cycles at 6 = 0.02 rad
(7)2 cycles at 6 = 0.03 rad

(8)2 cycles at 6 = 0.04 rad
(9)2 cycles at 6 = 0.05 rad

123



0.05
0.04
0.03
0.02
0.01

-0.01
-0.02
-0.03
-0.04
-0.05

Inter Story Drift Angle (rad)
o

Number Of Cycles

[Y¥IAISC-341-2010 asliT ds o lailio (6,305 ,1 azesy i -0 JSCo

CJL@.O )L}'J:) —V—&

5« Scott M.Adan 4 William Gibb lwgs eods sl alfisle;l slaaiges 3ludow iy
yohite 4 a5 badiges plo sl g o ooliiwl VY] g e j0 00 335 (slaoYgd las i
‘U‘)"‘ 9 @‘) 6QY33 CJL&A Slas_in )‘ ediloads asslw Q‘)"‘ 6‘)4 JL.A.)‘ A goxo Lg)stoy

el 00 oolitwl ooel V-0 Jgaz ;0 assl gillas

s sludan ;o oolatul 5,50 pdlas Clasin : V-0 Jyoo

‘ Jsb sy
, oS oM a>l9 )9 ,
e £ (Kglem?)plos  (Kglem?) ks (Kg/m®) » 8
- s = ()
St-37 Yf.. YV YA <IYY O 5
Sy
St-52 Yo OY - VA« CIYY
pb
ASTM-A490 A Vooon VA - <Y -

¢0



sl 13810 5 50 (g3lw e plaxil Jolpo —A-0
Part Jojbo: Jol al> yo —-V-A-0

Gl (slo iy i S a3l o sl I3l 5 5 eolital 13 plS olgl a5 alonyo )
Wl ard o QLS 1) ()] o 5 05 g guae iy pai 055 5 (sla SS9 o 438,55 4 oo
i olgn sy a4 Assembly Jgsle jo SOl (gl cdndad 12w 5l w4 S 05 Ay

sl s Datum 4 Partition sla )l 51 eolaiwl b asl 0,8 sl sus aislus dslad (g4, |, conlio

(V=0 JS -0 JS5) 59,5 slbomy) wlakad 5, SIS

Type

e
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Specify parameter by location Modeling Space
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Use datum plane

@ 3D () 2D Planar () Axisymmetric

Type Options
@ Deformable

() Discrete rigid

. Mone available
) Analytical rigid

) Eulerian

Base Feature
Type

Shape Type
@ Point ) Axis () Plane ) CSYS
Methicd ) Shell Revolution
Enter coordinates _ - Sweep
2 ) Wire
Offset from point
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Enter parameter
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Name: KBB(St52)

Description: \

Material Behaviors

Elastic
Plastic
l ‘
General Mechanical Thermal Other ‘
Density
Use temperature-dependent data
Number of field variables:

Data

Mass
Density
3 0.0078
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Name: KBB(St52)

M Description:

Material Behaviors

f Density

Plastic

General Mechanical Thermal Other ‘

Elastic

Type: iIsotropi( B

[7] Use temperature-dependent data

Number of field variables: 0 wi

Moduli time scale (for viscoelasticity): {Long-terrn E”

No compression
No tension
Data
Young's Poisson’s
Modulus Ratio
1 2100000 03
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Name: KBB(5t52)

f Description:

Material Behaviors

; Density ‘

Elastic

‘

General Mechanical Thermal Other

Plastic

Hardening: | Kinematic E]

[[] Use strain-rate-dependent data

¥ Suboptions

Use temperature-dependent data

Number of field variables: [ 0‘}
Data
Yield Plastic
Stress Strain
1 3600 0
2 5200 0.22
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Region

Region: (Picked)

Section

Section: ] KBB

EH Create...

Note: List contains only sections
applicable to the selected regions.

Type: Solid, Homogeneous

Material: KBB(St52)
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Name Procedure Nigeom ; Time '

(Yl Initial (Initial) N/A N/A

|
& PreStress Static, General ON 1

Step Jgjibo: py ez alo o —F-A-0
Ol 5 gt e ol wl L5 3 90 sla o2y 5 ol jed 4y Jelod 95 eeed Sl A (0]
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Create Field slaods o >g,5 g9 Cpans sl wls plosl 1) 0T 51 a5 5550 sla >5,5

3 slgad VF-0 JS & 0405 eolax il 4l o Create History Output ]11.1 5 Output ﬂ?.
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¢/ Loading Static, General ON 41
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<
W7 Edit Field Output Request [

Mame: F-Output-1
Step: PreStress

Procedure: Static, General

Domain: | Whole model E|
Frequency: | Every n increments E| n 1
Timing: | Qutput at exact times

Output Variables

@) Select from list below |

PE,PEEQ,RFS,U,

P [H Stresses

B Strains

[H] Displacement//Velocity/Acceleration
[H] Forces/Reactions

[] Contact

[] Energy

| Failure/Fracture

[7] Thermal 2
« | 1 | 2

Preselected defaults () All () Edit variables

m | »

v v v Vv vV w

Note: Error indicators are not available when Domain is Whole Model or Interaction.

|| Output for rebar

Qutput at shell, bearn, and layered section points:

@ Use defaults () Specify:

Include local coordinate directions when available

~
B | Edit History Output Request ﬁ

Mame: H-Output-1
Step: PreStress

Procedure: Static, General
I Domain: Set E| : | End-Beamn E|

Frequency: | Every n increments E| n |1

Timing: | Qutput at exact times
Output Variables
@) Select from list below () Preselected defaults () Al

") Edit variables

RF2,U2,

w

[ Stresses

[ Strains
Displacement/Velocity/Acceleration
|H| Forces/Reactions

7] Contact

] Connectar

[T] Energy

[T Failure/Fracture

[7] Thermal e
[ »

| »

m

v v v Vv wvwyYw

-~

[] Output for rebar

Output at shell, beam, and layered section points:
@ Use defaults () Specify:

[ Include senser when available

Use global directions for vector-valued ocutput

3l 5 Lasg Jote 50T 51 515 550 oMbl claglas : V-0 S
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F

|8 7 Create Interaction Property

Mame: | IntProp-1

Type

Contact

Film condition
Cavity radiation

Acoustic impedance

Incident wave

Actuator/sensor

lCuntinue...I [ Cancel ]

Coba G Jolss 95 Cpaans 1070 S

[T Eit Contact Property e —

[
|

Name: IntProp-1

Contact Property Options

| Tangential Behavior

Normal Behavior

Mechanical Thermal

Tangential Behavior

Friction formulation: E Penalty E]J

Friction | Shear Stress | Elastic Slp |

Number of field variables: 0 &'

Directionality: @ Isotropic (©) Anisotropic (Standard only)
[] Use slip-rate-dependent data

[] Use contact-pressure-dependent data

Use temperature-dependent data

Friction
Coeff
033

G




7 Edit Contact Property .

Name: IntProp-1
Contact Property Options

T'Tangenti.aereHa\r/ior

Normal Behavior

Mechanical Thermal

Normal Behavior

Pressure-Overclosure: "Hard" Contact B:

Constraint enforcement method: Penalty (Standard) H‘

Allow separation after contact
Contact Stiffness
Behavior: @ Linear () Nonlinear
Stiffness value: @ Use default

© Specify: |

=

Stiffness scale factor:

Clearance at which contact pressure is zero: 0

zhw 50 o v oges jL8, Oliogas sV V-0 S

DR sl 5 5 Jb e oad iy i (Sl L8, A0 S
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Load Jgjlo : peitis ad> 3o —F-A-0
Jles! oren 5 Hlai 0,90 Jow loolSa ST a4 o3V slaad (ols plas! i oo oyl
3 shate sBaSS 6l)s baisas als (ol anlllas o alli oo wiged 55, 2 LS 9,50 sl gl
Shls paie slaal sl ;5 5 (il Sliul) jo by 4lS imren Bl oo gt Sl 90
bl 85k 5l gy iz 5l g s joka (SOt B 4 g pe (IS )L aites oo
Jlesl & ya0 @ sl glaz > & jguay aS poo a8 (6,105 L 4 (V-0 JSK3) 15806 5,0 Bolt Load

AV e=0 JS2) 398 g0 iy 55 el 0 (55 5 28 (e s

Name: | Prestress

Name: Load-9

Step: PreStress EI
Type: Bolt load Procedure: Static, General
Step: PreStress (Static, General) Category Types for Selected Step
Region: (Picked) |Edit Region... © Mechanical Concentrated force =
Thermal Moment
Pressure

Method: | Apply force Slitep s

m

Shell edge load
Surface traction

Magnitude: :38100 | ® Electrical e presmn

Amplitude: | (Ramp) Viass diffusio B.Od)’fome
= D S (©) Other Line load

Bolt axis: (Picked) {Edit axis...] ['\ Create...] Gravity

\ Bolt load =

g 2 (St )b Jleel V-0 S

o1



Mame: BC-8

Type:  Displacement/Rotation
Step: Loading (Static, General)

Region: (Picked) |Edit Region...
CS¥S: (Globall

Method: Specify Constraints E|
Distribution: | Uniferm EI
[ u1:

U 459.3

[z

] URL: radians
[JuR2: radians
[C] uRz: radians

Amplitude: | AISC341 E|

Mote: The displacement value will be
maintained in subsequent steps.
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Job Jg5lo : it al> jo —A-A-0
iy y25 JOD G a5 0 550 diged (gl WL IS cpl (gl 0 o plasl diged Julow > el (o

sanlice 1) s slo )15 3 Jdos aig, MONItor a5 5l eolatwl b o)lg5 oo 09 oo e digas

Name: Job-1

Name: | Job-1 Model: Model-1

Scurce: | Model |E| Analysis product: Abaqus/Standard

@ 1 Description: ‘
Model-1 ‘

| Submission | General I Memory] Parallelization | Precision

[¥] Use multiple processors | 12 =

Abaqus;explicit

arallelization method: [Bomaind - |

Multiprocessing mode: MPI El

Job: Job-1 Status: Completed

r . 2 -
Step  Increment Att s[)eli‘:lC:‘:: E[‘t]::' ];::| Tir::/blléreq Tir:te?EPF Tlmlenlc“)F
2 2013 U 4 0 4 40.7297 39.7297 0.0103963
2 2013 2 1 2 3 40.7323 39.7323 0.00259907
2 2014 1 1 2 3 40.7361 39.7361 0.00389861
2 2015 1 2 1 3 40.742 39.742 0.00584792 =
2 2016 1 2 2 4 40.7508 39.7508 0.00877188 -

[itss | Errors | 1 Warnings | Output | Data File | Message File | Status File

Subrmitted: Sat Dec 03 00:28:09 2016 =
Started: Analysis Input File Processor iE

Completed: Analysis Input File Processor

Started: Abaaus/Standard )
Search Text
Text to find: | [T] Match case Il Next {} Previous

= ——= e —  ——

Monitor o, JS" 3l eolaswl g ¢ dow ploxl (51,0 Job oy y25 092 :YY-0 S
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Visualization Jgj5lo : pid ad> o —4-A-0
g0 a5 15 polie | el baiged Judow 5l ol gl adS lgi oo al> o 0] o

Slr &S 55 0,50 @l alS 9 ol s polie (izred 5 098 0 00ld (iuled (K5 slayglS
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S, Mises

(Avg: 75%)
+7.860e+03
+7.205e+03
+6.551e+03
+5.896e+03
+5.242e+03

+2.623e+03
+1.968e+03
+1.314e+03
+6.592e+02
+4.590e+00

.odb  Abaqus/Standard B1:54 Iran Standard Time 2016

Crement 1043: Step Time = 41
Primary Var: S, Mises
Deformed Var: U Deformation Scalg

S, Mises

(Avg: 75%)
+3.571e+03
+3.275e+03
+2.979e+03
+2.683e+03
+2.388e+03
+2.092e+03
+1.796e+03
+1.500e+03
+1.204e+03
+9.080e+02
+6.121e+02
+3.162e+02
+2.034e+401

Y QDB: Job-1.0db  Abaqus/Standard 6.10-1  FriJan 01 17:31:54 Iran Standard Time 2016

I Step: Loading
Increment 1043: Step Time = 41.00

Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +1.000e+00
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Moment at Column Face
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Moment at Column Face

Moment at Column Face

Moment at Column Face

(Ton-m)

-
Inter Story Drift Angle (%)

HH-1PE450-1PB500-W2.0

.(;I'on-m)

T
Inter Story Drift Angle (%)

HH-IPE550-1PB600-W2.1

(Ton-m)

Q
O
Inter Story Drift Angle (%)

HH-1PB160-1PB500-W3.0

Moment at Column Face

Moment at Column Face

Moment at Column Face

(Ton-m)

—
Inter Story Drift Angle (%)

HH-1PE400-1PB500-W3.1

(Ton-m)

(Ton-m)

100
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Inter Story Drift Angle (%)
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Moment at Column Face

Moment at Column Face

Moment at Column Face

(Ton-m)
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Inter Story Drift Angle (%)
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(Ton-m)

(Ton-m)

25
Inter Story Drift Angle (%)

HH-1PB240-1PB500-W2.0

4G
Inter Story Drift Angle (%)
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\A

Moment at Column Face

Moment at Column Face

Moment at Column Face

(Ton-m)

-
Inter Story Drift Angle (%)

HH-1PB180-1PB500-W3.0

(Ton-m)
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(Ton-m)

—
Inter Story Drift Angle (%)

HH-1PB220-1PB500-W3.1
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Inter Story Drift Angle (%)
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Moment at Column Face

Moment at Column Face

Moment at Column Face

(Ton-m)
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Inter Story Drift Angle (%)

HB-1PB320-BOX400-W2.1

(Ton-m)

70
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S, Mises

HH-1PE360-1PB500-W3.0

HH-1PE450-1PB500-W2.0

S, Mises
(Avg: 75%) (Avg: 75%)
+6.428e+03 +6.4168+03
+5.893e+03 +5.881e+03
+5.358e+03 +5.347e+03
+4.822e+03 +4.812e+03
+4.278e+03

+3.743e+03
+3.208e+03
+2.674e+03
+2.139e+03

HH-1PE330-1PB500-W3.0

S, Mises

S, Mises (Avg: 75%)

(Avg: 75%) +6.662e+03
+8.003e+03 +6.107e+03
+7.337e+03 +5.552e+03
+6.671e+03 +4.997e+03
+6.006e+03 +4.443e+03
+5.340e+03 +3.888e+03
+4.674e+03 +3.333e+03
+4.009e+03 +2.778e+03
+3.343e403 +2.223e+03
+2.678e+03 +1.668e+03
+2.012e+03 +1.114e+03
+1.346e+03 +5.588e+02
+6.807e+02 +3.990e+00
+1.512e+01

HH-1PE400-1PB500-W3.1




S, Mises
(Avg: 75%)
+8.02%9e+03

+6.987¢+02
+312382+01

HH-1PE550-1PB600-W2.1

S, Mises
(Avg: 75%)
+6.514e+03

HH-1PB160-1PB500-W3.0

S, Mises

{Avg: 75%)
+6.837e+03
+6.268e+03
+5.698e+03
+5.129e+03
+4.560e+03

HH-1PB200-1PB500-W3.0

S, Mises

(Avg: 75%)
+8.021e+03
+7.353e+03
+6.685e+03

HH-IPE500-1PB500-W2.0

S, Mises

(Avg: 75%)
+8.066e+03
+7.396e+03
+6.726e+03
+6.056e+03
+5.386e+03
+4.716e+03
+4.046e+03
+3.376e+03
+2.706e+03
+2.036e+03
+1.366e+03
+6.955e+02
+2.547e+01

HH-1PE600-1PB600-W2.1

S, Mises

(Avg: 75%)
+6.785e+03
+6.220e+03
+5.655e+03
+5.090e+03
+4.525e+03

HH-1PB180-1PB500-W3.0



S, Mises

(Ava: 75%)
+7.133e+03
+6.538e+03

S, Mises
{Avg: 75%)

+7.236e+03
+6.634e+03

+6.031e+03
+5.429e+03
+4.827e+03

+6.098e+02
+7.4226+00

HH-1PB240-1PB500-W2.0 HH-1PB220-1PB500-W3.1

5, Mises
(Avg: 75%)
+8.019¢+03
+7.351e+03
+6.683e+03
+6.015e+03
+5.347e+03
+4.679e+03
+4.011e+03
+3.343e+03
+2.675e+03
+2.007e+03
+1.338e+03
+6.704e+02
+2.252e+00

S, Mises
(Avg: 75%:)
+8.001e+03

HH-1PB280-1PB500-W2.0 HH-1PB260-1PB500-W2.0

HB-1PB320-BOX400-W2.1

S, Mises S, Mises

(Avg: 75%) (Avg: 75%)
+8.111e+03 +8.024e403
+7.437e+03 +7.356e+03
+6.763e+03 +6.68%9e+03
+6.089e+03 +6.021e+03
+5.415e+03 +5.354e+03
+4.742e+03 +4.686e+03
+4.068e+03 +4.019e+03
+3.394e+03 +3.351e+03
+2.720e+03 +2.684e+03
+2.046e+03 +2.016e+03
+1.373e+03 +1.349e+03
+6.988e+02 +6.813e+02
+2.502e+01 +1.383e+01

HB-1PB300-BOX400-W2.0




S, Mises S, Mises

(Avg: 75%) (Avg: 75%)
+8.085e+03 +8.127e+03
+7.413e+03 +7.452e+03
+6.741e+03 +6.777e+03
+6.069e+03 +6.102e403
+5.397e+03 +5.427e+03
+4.725e+03
+4.053e+03
+3.381e+03
+2.709e+03
+2.037e+03
+1.365e+03
+6.929e+02
+2.093e+01

HB-1PB360-BOX400-W2.1

HB-1PB340-BOX400-W2.1

S, Mises S, Mises

(Avg: 75%) (Avg: 75%)
+7.967e+03 +7.970e+03
+7.304e+03 +7.306e+03
+6.641e+03 +6.643e+03
+5.977e+03 +5.980e+03
+5.314e+03 +5.316e+03
+4.651e+03 +4.653e+03
+3.988e+03 +3.989e+03
+3.325e+03 +3.326e+03
+2.661e+03 +2.662e+03
+1.998e+03 +1.999e+03
+1.335e+03 +1.335e+03
+6.716e+02 +6.720e+02
+8.330e+00 +8.594e+00

HB-1PB450-BOX400-W1.0 HB-1PB400-BOX400-W1.0
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S, Mises

(Avg: 75%)
+8.009¢+03
+7.342e+03
+6.675e-+03
+6.008e+03

+4.008e+03
+3.341e+03
+2.674e+03
+2.007e+03
-+1.340e+03
+6.736e+02
+6.764e+00

HH-1PB280-1PB500-B2.1

S, Mises
(Avg: 75%)
+8.001e+03

+6.739e+02
+7.840e-+00

HH-1PB320-1PB500-B2.1

S, Mises
(Avg: 75%)
-+8.045e+03

HH-1PB360-1PB500-B2.1

S, Mises

{Avg: 75%)
+8.008e+03
+7.341e+03

+3.341e+03
+2.674e+03
+2.008e+03
+1.341e+03
+6.742e+02
+7.483e+00

HH-1PB260-1PB500-B2.1

S, Mises

(Avg: 75%)
+8.007e+03
+7.341e+03
+6.674e+03
+6.007e+03
+5.340e+03
+4.674e+03
+4.007e+03
+3.340e+03
+2.673e+03
+2.007e+03
+1.340e+03
+6.730e+02
+6.285e+00

HH-1PB300-1PB500-B2.1

S, Mises

(Avg: 75%)
+8.014e+03
+7.347e+03
+6.679e+03
+6

+1.523e+00

HH-1PB340-1PB500-B2.1



S, Mises

(Avg: 75%)
+8.155e+03
+7.475e+03
+6.796e+03
+6.117e+03
+5.437e+03
+4,758e+03
+4.079e+03

HH-1PB450-1PB500-B2.1
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3, Mises

(Avg: 75%)
+8.109e+03
+7.434e+03
+6.759e+03
+6.084e+03
+5.409e+03
+4.734e+03
+4.059e+03
+3.383e+03

+6.834e+02
+8.3786400

HH-1PB400-1PB500-B2.1
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Abstract

Following the Northridge earthquake of 1994, a significant number of
steel moment resisting structural systems were damaged. Several studies
have been conducted to improve the seismic performance of steel structures
and specially their beam to column connections. One of the proposed
connections for special moment resisting frames included AISC-358 is
Kaiser Bolted Bracket (KBB) moment connection. In a Kaiser bolted bracket
moment connection, a cast high strength steel bracket is fastened to each
beam flange and bolted to the column flange. In this study the seismic
behavior of Kaiser bolted bracket moment connections with Iranian steel
sections has been investigated. Also three strategies has been examined for
improve the seismic performance of KBB connections. The results show that
some of the Iranian steel sections were not admissible to use with KBB
connections. Between the examined strategies for improving the
performance of KBB connections, the strategy of adding additional

continuity plates is more useful.

Keywords: Northridge earthquake, Kaiser Moment Connection,

Seismic Performance, Iranian Steel Sections, Continuity Plate.
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