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1. BACKGROUND & OBJECTIVES - Validation of Proposed Slenderness Rules

Resilient Steel Structures Laboratory

- 15001 E-xperirr.lent < , | . _
THE PROBLEM: REUSE STEEL STRUCTURES AFTER EARTHQUAKES é Lago | mation ol T T~__ _ iﬂ‘;%ii‘f;’”}e
£ s00] | , —T~1_J _
Key challenge: Current seismic design tends to concentrate the| | % ol © Voilate mosonad e saf T o=
. . . g 500+ \co 45 * Voilate proposed rule unsafe |
inelastic deformation near the steel beam ends g ol | ] _
R : 5 1500 "% 30 Prosioed AT 1
o Plastic hinge location N < % * &
° Sto-rzy At ati (2 %) e 15¢ //////////W
ST oSt o T T m T e T E T / 2 Compliant Design Region /
! h,\’ d,.
() g . NS/ /1100 7
e I e e- 1320+ 240 - ﬂ 2, Otherwise : 0.6 0.8 1.0 1 2 1.4
) )
- '! Proposed slenderness rule Validation with Finite Element Simulations
e k| 4. LIMITS FOR GEOMETRIC TOLERANCES
e Vi V' r—-———— e e e e e e e e - E e E e _————— -
Local buckling of beam [Quantlfylng the benefits of adopting weak panel zone design |

- Strong vs Weak panel zone design | 0 7T
Global response Panel zone response Observations 7 >°
GO~ 8000 Panel zone W=max (W, W,) " | e =0
z 1200 < jggg i F=max (F;, ) S—L,-1L, L, i
g 400 = 5 E pJ) ()] NNNE W S—— SS—_—— NN @0 E
2 "8‘8§ s g Strong panel ! =1
g0 D Zaw | Strong zone design | _ Comparison of connections with different panel zone strengths
$6 420 2 4 N .06 -0.04 -0.02 0.00 0.02 0.04 0.06 Lk
Story dnft ratio (% ) Panel zone distortion (rads) - Vs Global response Panel zone Deformed shape at SDR of 4%
R Rt B R N —— 2500 design
s A E e Weak panel 2 20007 « ”
2 a0 I 20 | [ ][]} zone design = o Strong
A =1600 = | eh tab C % -6000 - W eak (Source: Shin and s 500t
846 42 0 2 4 68 & R ——————T Engelhardt, 2013) = ol 4
Story drift ratio ( % ) Panel zone distortion (rads) E 500 2 i 1 e ‘Mod te”
5 000 4 i . oderate
(T T T T T T T T e e e e e e e e e m = === £-1000F AT 7 7 A —
I Weak panel zone design provides potential for reusing | 2-1500) (il ] P2
| | & -2000 -
, structural steel members after the earthquake ) 25001
- - GGWeak”
Story drift ratio ( % )

7, - panel zone yield shear distortion v
3. SLENDERNESS REQUIREMENTS |
Concavity of web W Panel zone  Deformed shape of SDR of 4%
100 design e i i e
HOow? TWO STEPS!

“Strong” | ! }‘" vy, =1 i
* Analytical Solution & Proposed Recommendations I |

* Validation with Finite Element Simulations & Experiments

_- “Moderate”| l——l y/ Yy — :
0 - — “Weak” |—| y/y, =10
0 1 2 3 4 5 6

Story drift ratio (%) v

5. FULL-SCALE EXPERIMENTS
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- Analytical approach to inelastic plate buckling
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- Development of connections for enabling deconstruction
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- Continuum finite element model
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