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ELASTO-PLASTIC ANALYTICAL PROGRAM WITH GENERALIZED PLASTIC HINGE FOR
STEEL SQUARE TUBE COLUMN WITH LOCAL BUCKLING
~IMPROVEMENT ON DETERIORATING HYSTERICAL RULE AND
STEP BY STEP UPDATE OF PLASTIC STIFFNESS ~

g i
Kai SAKUMA*

%H  Jnder*
Motohide TADA**

I hHEAE
Yurika YASUT*

s fE]
Seiji MUKAIDE***

ABSTRACT  This paper deals with the improvement of program that was developed to analyze elasto-plastic

behavior of steel square tube columns with local buckling. The improvements are the suggestion of new

deteriorating hysterical rule and step by step update of plastic stiffness which can consider the effect of axial force

ratio and the direction of member-end-rotation. The operation of program has been checked by the analytical

examples of single column member and three dimensional building frame.
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MECHANICAL PROPERTIES OF STEELS FOR BRIDGE HIGH PERFORMANCE STRUCTURE
SUBJECTED TO HEATING AND COOLING PROCESS SIMULATING FIRE

- N FO KEE" AR 2"
Mikihito HIROHATA™! Daiki TERAGUCHI™ Yasuo KITANE™

ABSTRACT For investigating effect of heating and cooling process simulating fire on
mechanical properties of Steels for Bridge High Performance Structure (SBHS), a series of
experiment was carried out. The heating of 600°C did not change the mechanical properties
of SBHS from those without heating and cooling. The heating of 900°C and air cooling
decreased the mechanical properties of SBHS due to softening. The heating of 900°C and
water cooling increased the ultimate strength due to hardening; however, it decreased the yield
stress and elongation of SBHS to the level below that required by JIS.

Keywords: k¢, #f%2, MHEEH MR R, FEAAITEE

Fire, Bridge, Steels for bridge high performance structure, Mechanical properties
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PLASTIC DEFORMATION CAPACITY OF PRE-ASSEMBLED TYPE

BUILT-UP H-SHAPED BEAM BY SUBMERGED ARC WELDING
( Mechanical properties of the fillet weld metal by one pass the submerged arc welding )

M g *1 FPE ] *2 HE 3 faon  FH x4
L FngR *5 Hea iz #6 /N I iy REL*8
ST LN R FERR *10
Tatsuya NAKANO*!  Mototsugu TABUCHI*?  Ryuichi SHIMURA*?  Takao FUKUMOTO**
Kazuhiro TOYAMA*® Kazuhiko KAMAKURA*®  Seiji FUIISAWA*7 Toshiomi ITATANI*®
Yukihiro SHIMANO*? Hideo OTSUKA*10
ABSTRACT In this paper, the mechanical properties such as the toughness and the strength of

the submerged arc weld (SAW) metal are investigated. Main target is the fillet weld metal by one
pass SAW used for the built-up H-shaped beam. For comparison, the JIS deposited metal is also
prepared. Charpy absorbed energy ,Eo of the JIS deposited metal was higher than the specified
value of JIS. On the other hand, ,Ey of the fillet weld metal was lower than the JIS deposited metal,

and some of the fillet weld metal was lower than the specified value of JIS.

Keywords : 7'~ —U7 — 7 {5, ¥, G LA0F, Jofizrer b H iR

submerged arc welding, toughness, welding condition, pre-assembled type built-up H-shaped beam
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PLASTIC DEFORMATION CAPACITY OF PRE-ASSEMBLED TYPE BUILT-UP
H-SHAPED BEAM BY SUBMERGED ARC WELDING

(Full-scale sub-assemblage tests)

EH BA* HEF EE e - S
Hayato ASADA Tatsuya NAKANO Kohei TAKATSUKA
A [ * FEBH] i)+
Tsuyoshi TANAKA Mototsugu TABUCHI

ABSTRACT This paper investigates on the plastic deformation capacity of built-up H-shaped
beam connected with RHS column. A total of sixteen specimens was tested under cyclic loading,
with beam size, notch toughness and depth of penetration of submerged arc weld (SAW) as primary
test variables. Test results showed that the increase in notch toughness of SAW lead to improvement
of plastic deformation capacity, while the decrease in weld penetration did not correlate to decrease
in plastic deformation capacity. FEA were also performed to provide insight into the impact of the
beam size and the penetration of SAW on the plastic deformation capacity of the specimens.

Keywords: £/ ~ H %,
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Built-up H-beam, beam-to-column connection, plastic deformation capacity, sub-assemblage test, FEA
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PLASTIC DEFORMATION CAPACITY OF PRE-ASSEMBLED TYPE
BUILT-UP H-SHAPED BEAM BY SUBMERGED ARC WELDING
( Relationship Between Plastic Deformation Capacity and Toughness of Submerged Arc Weld Metal )

mE B iy EH O OBEAT

EELE SO T —F A R e
Kouhei TAKATSUKA™  Tatsuya NAKANO™ Hayato ASADA™
Tsuyoshi TANAKA™ Yasuo ICHINOHE™  Mototsugu TABUCHI

ABSTRACT This paper investigates the toughness of submerged arc weld metal included in pre-

assembled type build-up H-shaped beam which prevent the premature brittle fracture of moment

connection. Deformation capacities before fracture of many kind of moment connections containing

rolled H-shaped section beam are analyzed statistically and the indices of the deformation capacity are

defined to evaluate the toughness. The relationship between the deformation capacity of the moment

connection containing pre-assembled type build-up H-shaped beam and the toughness are investigated

considering with the destruction property and the effect of loading protocol using the indices, which

reveals the necessary value of the toughness to prevent the premature brittle fracture.

Keywords: V7'~ — 7 — 7 ¥, ol e b H, FRREEEEAT, P, WA 6E
submerged arc welding, pre-assembled type built-up H-shaped beam, beam-to-column connection,

toughness, plastic deformation capacity
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Safety Verification on Braced-Frame Structures Subjected to Aftershocks

O fiHZEARRR"

Shotaro NAKADA

HOAET
Shoichi KISHIKI

ABSTRACT This paper discusses safety verification on braced-frame structures subjected to aftershocks. In

this paper, seismic analysis were conducted in order to investigate the maximum deformation tendency and

effect of repairment on reducing it. The findings obtained from the analysis are summarized as follows; (1) the

maximum deformation due to the repeated aftershocks converges to constant value and its deformation depends
on PGV ofaftershocks; (2) the damaged building can be used continuously if magnitude of the aftershock is less
than 25% of the main earthquake ; (3) the maximum deformation increase due to the most of aftershocks will be

avoided by seismic repair for half of the total number of the damaged braces.

Keywords : #¢ B MIENLE, 7 L— A, HE, (KEHE
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Performance Recovery by Retightening Damaged Turnbuckle Brace

O fhH  FAMR™

Shotaro NAKADA

G
Shoichi KISHIKI

ABSTRACT This paper focuses on the restoration of brace performance by re-tightening turn-

buckle. In order to investigate performance recovery , added stress and workability when the turn-

buckle is retightened, loading tests were performed. The findings obtained from the tests are summa-

rized as follows: (1) Even thought the turnbuckle is repeated many times, the brace performance is

restored. In addition, the workability does not decrease. (2) The addied stress at the end of the brace

can be grasped by using the dynamic model proposed in this paper.

Keywords :

WA, ¥ —> NI NTL—R, Ty b L— b, LT, HE

Fb L

Seismic repair, Turnbuckle brace, Gusset plate, Additional stress, Connection eccentricity
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