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Energy Absorption Efficiency of Structural Steel System

A E
Kim, Jang Hoon

ABSTRACT
The energy concept has been applied to the reported experimental resuilts of six different
structural steel connections to investigate the characteristics of system-dependent energy
curve and energy absorption efficiency. For this the concept of static and kinematic energy
absorption efficiency has been defined. The present paper closes with the implication of the
necessity of further investigation to extend the energy concept to reach the engineering

practice.
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Ideal EPP

Actual Structure

@ 1 Definition of energy absorption efficiency
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218 3 Energy absorption efficiency based on kinematic EPP system
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H 1 Details of structural steel connections

Investigators Connection Web Material &
Model (Institution) Shape Type Connection Section
J.M. Ricles .
L-W Lu Notch-tough Bolted with |ASTM A572 Gr.50
LC2E JW. Fish —_t Weld Supplemental |Col. W14x398
Y. Tisner elas Welds Beam W36x150 w/o Cover Pl
(Lehigh)
ASTM A572 Gr.50
T.M. Murray
VAE-125-15-24| EA. Sumner | |- End Plate Welded |G W14x120
(VED with Bolts Beam W24x68
w/o Cover PL
A.S. Whittaker Bolted with JASTM A572 Gr.50
EERCRCO1 V.V. Bertero - Cover Plate Supplemental |Col. W14x176
(UC Berkeley) Welds Beam W30x99 w/ Cover Pl
T.M. Murray ASTM A572 Gr.50
End Plate
V8ES-1.25-1-30| E.A. Sumner — with Bolts Welded Col. W14x193
(VPD) Beam W30x99 w/ Rib (T&B)
A.S. Whittaker Bolted with |ASTM A572 Gr.50
EERCRC04 V.V. Bertero — Cover Plate Supplemental |Col. W14x176
(UC Berkeley) Welds Beamn W30x99 w/ Cover Pl
C-M Uang .
K. Yu Welded Unreinforced Flange Bolted with |ASTM AS572 Gr.50
SDLS-1 . - . Supplemental |Col. W14x176
C. Gilton (Reduced Beam Section)
Welds Beam W30x99 w/o Cover Pl
(UCSD)
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¥ 2 Test results

Model F, D, Frax | Diax Failure Mode
(kN) | (mm) | (kN) | (mm)
LCZE 1975 | 396 | 2622 | 226.6 |Ductile fracture of beam flange (T&B)
V4E-1.25-15-24 | 293.3 | 428 313 261 {Cracking and separation of end plate from column face
EERCRCO1 708 457 744 170 |[Local buckling, Tear in beam flange

V8ES-1.25-1-30 | 293 | 919 | 407 379
EERCRC04 6380 | 457 | 717 191
SDLS-1 4659 | 414 | 522 | 1905

Local buckling of beam flange

Local buckling and ductile tear in beam flange (T&B)
Buckling of unreduced beam flange

V4E-1.25-1.5-24
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a3 4 Force—-displacement relation of various steel connection specimens
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