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Synopsis :

New techniques of hot steel rolling of H-shapes have been developed to produce heavy
wide flange H-shapes "700 x 500 nominal size" for column materials of high-rise
structure. Because of expanded sectional size, the heavy wide flange H-shapes "700 X
500 nominal size" have superior moment of inertia-modulus of section that is about 20%
higher than other nominal size. The material performance of the "700 X 500 nominal
size" is equivalent to TMCP-type heavy wide flange H-shapes (400 X 400 and 500 X
500 series), developed and marketed in 1995, in terms of high strength, and toughness,
in addition to excellent weldability. In designing high-rise structure, it has become
possible to select the most suitable column section out of a wide viriety of material

selections which has been expanded by the above-mentioned development.
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Synopsis:
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New techniques of hot steel rolling of H-shapes have been developed to produce heavy wide flange H-shapes “700 X 500
nominal size” for column materials of high-rise structure. Because of expanded sectional size, the heavy wide flange H-
shapes “700 X 500 nominal size” have superior moment of inertia-modulus of section that is about 20% higher than other
nominal size. The material performance of the “700 X 500 nominal size” is equivalent to TMCP-type heavy wide flange H-
shapes (400 X 400 and 500 X 500 series), developed and marketed in 1995, in terms of high strength, and toughness, in
addition to excellent weldability. In designing high-rise structure, it has become possible to select the most suitable col-
umn section out of a wide viriety of material selections which has been expanded by the above-mentioned development.
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Fig. 1 Inside dimension of heavy wide flange H-shapes
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Fig. 2 Relation between area and moment of inertia
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Table 1 Column section of heavy wide flange shapes
Case 1 Case 2
Column name C4 C5 C2 C3
Section A(cm?) I (cm") Section A {cm?) I (cm) Section Amy) Iem) Section A (cm?) [ (cm?)
Rectangler [-600 % 600 . 1600 x 600 [3-550 x 550 . [1-550 x 550
g hollow section x 25 575 317 448 x 95 575 317 448 % 99 465 216 265 % 19 404 189890
@ | 700 % 500 WH-700 x 500 . WH-700 x 500 ‘WH-700 < 500 . WH-700 X 500
g nominal size 29 % 25 393 335244 28 % 32 498 417 279 19 % 28 402 358 581 19 % 25 374 328378
20
= | 500 x 500 H-522 X 475 . . H-522 x 475 - | H-512 x 475 . H-502 % 470
o=t nominal size 95 % 35 446 216725 25 % 40 493 249 706 25 % 30 398 184 983 20 25 325 149 187
Rectangler {3-600 x 600 600 x 600 1550 x 550 [3-550 x 550 .
g_- hollow section % 28 641 350182 % 32 727 392175 % 28 572 310992 % 98 572 310992
@ | 700 x 500 WH-700 X 500 . WH-700 x 500 . WH-700 x 500 WH-700 X 500
% nominal size 28 % 32 498 417279 40 50 740 601 167 28 % 40 574 491 743 28 % 36 536 454 986
< | 500 X 500 H-522 % 475 ang H-522 x 475 H-542 x 485 H-532 x 480 .
= nominal size 20 % 50 616 326491 35 % 50 642 333499 35 % 45 595 297 219 30 x 40 520 255980
o | Rectangler | LH600X B0 g5 470609 600600 g95 470609 | F5%0 W0 s assorz| DISSOXSS0 gy gy
=]
g | P00k 800 | WHTIXS00  6as 515576 WHT00 %500 890 697497 WHT00X500 739 628180 WHID X0 65 543941
ES
2 {500 x 500 H-592 x 490 x H-592 x 495 H-562 x 490 H-542 % 485 .
nominal size 10X 70 726 500893 45 % 70 896 509 538 40 % 55 720 378 514 35 % 50 640 319699
Table 2 Structural performance and weight of column
Nominal size Rectangler hollow section 700 %X 500 nominal size 500 x 500 nominal size
Displacement X-direction 54.53 53.92 56.80
Case 1 (em) Yedirection 50.25 51.70 51.27
Weight of column (%) 100 97 98
Displacement X-direction 41.09 42.08 43.77
Case 2 (cm) Y-direction 40.51 39.70 41.88
Weight of column (%) 100 99 98
—31— T B k4% Vol. 33 No. 3 2001



134 KW irAmg H F28d 700 < 500 > Y — X DR

MEEATHHEEZLND,

—7f case 2 Tid, HEHMOAIZEH L -p#ERIT BOX &t
#2L, 500X 500 ¥ 1) —XT 2% ¥, 700X 500 &) —XT 1% W&
BhH, i) —xX&d BOX #HZwt U TBERTH 24 700 x 500 >
V=X kg, LB 500x%x500 2 — XIZEBKMO THEM:A B
5,
Yotk n, BREEEMOEMAOERE H BHOENIZ
HEOFREINICEE BT 2 AT RGOSR HD, &5
12 700 X 500 > — XABME AT & TRIE KR O #E AR
N3LEL3,

3 FARMIE

31 sE7O€X

Wkt AKISRERITAE T B K O MR Z 7 7 &0, S
THy (rBE3n) ORUTHEHZ T H BB KGTO hE&EM &1
3., FONMEEME KR THOMBMTTHMAL 2%, Tuv -
o &y v ) FIERE TR E EADRITLE S 175, RO THEEIME - &
MFEEOR L= = FLTCIEE T FF 7 5 > Y H Wi l2®E FE
WL, BRI 2o LT T S v U A HESIRE
5 ERIBIEAL S 5 O0 KWTiniisE H ZMOMETHTS 3.,

32 EHBERW

KEBUGEFT No. 6 MimishliidMe TA Eh, WERE I REL T
W5 310X 1800 (mm) DR T 7EHEME LT, LG - mET 7~
o0 H RV £ TR 3 5 4%0 T 700 x 500 #8583 5.

Fig. 4 3~ —ikEBRL, 27 7% H BHUENmIZEET 54%

Midterm beam-blank

120~140 __

H’J 520~540

I~ 1160
DR

CC-slab; 310 x 1 800

Centering pass
Belly caliber
Belly caliber Flat caliber
BOX caliber
W Edge reform pass
Sizing pass

Blooming mill roll Break-down mill roll

Fig. 4 Rolling method of slab into beam blanks for H-shapes
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Fig. 5 Sampling position of test pecies
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Fig. 6 Mechanical properties

Solid; 770 x 520 X 70 x 80
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Fig. 7 Charpy impact test results

Table 3 Result of welded joint tensile test

Tensile test Charpy impact test

)

l
\

BOND \ /
TS Fracture Charpy absorbed energy at 0°C
(N/mm?) position Q)]
BM HAZ BOND
51 BM 217 193 149

Table 4 Standards of 700 X 500 nominal size

Standard Grades
Kawasaki Steel
original standard RT325 RT355
JIS G 3136 SN400 SN490
JIS G 3101 S5400
JIS G 3106 SM400 SM490 SM520
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