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Experimental study on the mechanical property of very short shear
link with shear slotted bolted connection
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Abstract: An innovative amalgamation of the very short shear link ( VSSL) and shear slotted bolted connection
(SSBC), referred to as the VSSL-SSBC, ingeniously enhances the ductility and energy dissipation capacity of the
VSSL, resulting in minimal damage. Consequently, the seismic resilience of eccentrically braced frames is markedly
augmented. Cyclic loading tests were carried on a VSSL specimen, three VSSL-SSBC specimens with friction slip
and a VSSL-SSBC specimen with ultimate deformation respectively, so the failure modes, hysteretic curves, bond
curves and mechanical curves can be investigated. The experimental findings indicate that the mechanical property
of the VSSL-SSBC exhibits a bifurcated developmental trajectory, characterized by initial stages involving friction
slip within the SSBC and subsequent severe damage within the VSSL. Moreover, the ultimate bearing capacity and
failure mechanisms of the VSSL-SSBC are observed to be congruent with those of the standalone VSSL. As for the
mechanical curves, the VSSL exhibits distinct stages, encompassing elastic, elastic-plastic, and failure phases. In
contrast, the SSBC is characterized by an initial elastic and subsequent slip phase. The VSSL-SSBC, a hybrid
configuration, undergoes an extended sequence of elastic, slip, elastic-plastic, and failure stages. Notably, the
deformation and damage of the VSSL within the VSSL-SSBC are significantly mitigated at equivalent displacements
when compared to the standalone VSSL.Ultimately, the utilization of the finite element method (FEM) has been

employed to corroborate the hysteretic curve and failure mechanisms with specimen VSSL-SSBC. The findings from
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the FEM simulations demonstrate a high degree of concordance with the experimental data.
Key words: very short shear link with shear slotted bolted connection ( VSSL-SSBC) ; mechanical property; very
short shear link ( VSSL) ; shear slotted bolted connection (SSBC) ; hysteretic curve

0 5

[

HBAEF T O SCHESS T I FERE 45005 R TAE S A (X 0 RERE BE , AR R UE 25 4 ELAT I 4 (e o ) 11
BT AERE A [RI | 525 AT B BB e B B TPtk & 25 A A e SR, DO <2 75 205 400 7 18 348 25 38 3t
G FERE B S IR R M AR B AR TN 105, 457 5 1B B TR R B R A R HE

FERB BRI A L i) DX T 23 B U) R 25 i SRS 5y 78 JHCrp | B )R RE AR BE 11 68 5 2R BRI 9B 1 £y
HWAE S50 1.50 F10.08, W A 25 fh R 25 5 BURERE B L AR, X TR L/ T 1.0 14 5 D) AR
e, SR R BCRBERE M LR @ UEF I B 257 flin, MCDANIEL %' X K B L4 0.79
F10.57 BIFEBE Br il 3 F 52 4 th, I 9 R AT 2 il ik 2 1.83 1 1.94, BAMEEE A 43 5 2 0.06 F1 0.07;
DUSICKA%E ™ XK B2 439 0.84 F1 0.83 HIAERE BER I 7T 2 B, M (8 38 22 5043 51k 1.90 i 1.86, ¥ 1%
BEAR 0900 0.13 F10.20; 8BRS ST EEHE R 0.64 F110.97 BYIREGAEREBLIT 5T 220, #5022 8000901k 1.99
A 187, SEYERE F 4300 0.15 F10.13 AW S XK BE HL /N T 1.0 AOFERE BEUEAT 47 BROC /A 2 0, il 3R
EORIRE R £ 3 il gk 2 1.90 F10.13,

P FL IR 3242 22 01 P e iR M A A PR T 18 A K TR L P BE R T RS, A Ak v R Y ) By
ST A S U AR FIRERERE S X SE Y X SR A K AR R A X R AL R B 5
PEAT TGS A58 T &40 R O EEAE 2R 400, DA SORE I A FE BE RE 1 AN 7R3 71 45 KHOO 252 9 TR BN | =
JE R0 T i o FL AR B 32 2 1) 7 A ME R R I GUO 465 Sl s i e 45 2 MR M T 1 5 9 LAY
WU T AR AR T AR L 56 2R SHU 45148 1R 38 5 e A8 4 T8 LR, ST v A 3k s i 422 ) SEE P FTRE

BT AR By VI BURE R B — i R B BRI B 1 B D) FL B MRS 7 12 | WA B — i B AL R A i T
FEREBL' D BT | AME B VIR RERE 3 B IR BRI AL A0 P FLISRE 1 BE AU BE 1 Nl T FL AR 3
RIFERRBOAME , I A TR R MR oT , 15 B AR sl AL i o] 2 i 2 ih 4 ) 2 B L 45 19T
Wy LIS AR RE BE 1) Sy A PR RE S R ol o X FLIB R 3% 45 RURE B BL st A1 BR T A /AT, IF 5156 25
FXF HOAEAE , AR R AA 1 S 80k 43 M B A MU S FE 2548 P B BT AN o A R R B Ll

1 EARiERE

1.1 EAXHE

TEDRC SR SE R P LR AR 1 B AR RE B D O FE R B b oy 15 X 2 3 2 b >R 3 5 368 (] L 1) s o R A
T 5 S AR 2 )15 B P FLAR AR E SR AR 1 o, Herp, BT U FLIBUR % 45 vp Y S B A
WA KIEAL, BP0 & A FERe Bomtl FIE 7, 38k, S iR 55 FERE B il =2 ] 5 1 #3038 W P R
(A R ) DAARIERS e FSEAR Y BR85S i um bl S5 40 B (B B T AR e, AR AR AT A ) FEE 4
RN 0.075) 1 LS B X FR B B AR W RS EE ALY

LR D —=F 0] wE [e o
W[ EBTIREREE | s ——— N
—— iy WHAL 0 O ppny | ©
BE e KL
IR FEfER: o S
0 S / o o
SpE KPIL s e e = N
P | [T 11T LT —TI1T o
St | — A 4}_\_):._% B
— Wy % R [ o] W
(a) fhib SHEAEH (b) 5L B RIRERE B () HENTYIRIRERERE (d) DPETFLE e i

B1 —#MyfligeERiReREANE

Fig. 1 Basic components of an innovative VSSL-SSBC
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(mmXmmXmmXmm )

VSSL-1 — — — 210x110x6%8 — —
VSSL-SSBC-1 30 20 0.30 210x110x6x8 INT INT
VSSL-SSBC-2 40 34 0.30 210x110x6x%8 EF EF
VSSL-SSBC-3 50 34 0.30 210x110x6x8 T ET
VSSL-SSBC-4 50 34 0.30 210x 110x6x8 &T KT
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Table 2 Mechanical parameters of steel plates

JEE/mm RIRSRIE £,/ MPa PRI £,/ MPa PR E/MPa K5
6 356 535 203 21.7
8 361 547 206 22.2
10 368 552 208 23.3
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Fig.4 Experiment setup diagram
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for specimen VSSL-SSBC-4
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