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Synopsis :

This paper introduces DHS (Diagonal H Structure) -System, a new system for the
construction of buildings of wide space. The feature of this system is that the principal
axis of the wide flange column rotate at 45°to that of the structure. It can eliminate a
large difference in strength and stiffness between the strong axis and the weak, and
thus a rigid-frame structure which is economical and safe can be obtained. This paper
reports the results of the experimental studies of this system, such as strength, rigidity,
ductility and stress distribution in wide flange column and beam-to-column connection.
It has been found by this study that this structure has enough dynamic value as

compared with conventional systems.
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This paper introduces DHS (Diagonal H Structure) -System, a new system for the construction of

buildings of wide space. The feature of this system is that the principal axis of the wide flange column

rotate at 45° to that of the structure. It can eliminate a large difference in strength and stiffness

between the strong axis and the weak, and thus a rigid-frame structure which iz econcmical and

safe can be cbtained. This paper reperts the results of the experimental studies of this system,

such as strength, rigidity, ductility and stress distribution in wide flange column and beam-to-column

connection. It has been found by this study that this structure has enough dyrnamic value as compared

with conventional systems.
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Table 1 Mechanical properties of materials

: : . Strain- Strain- . [ . i
Yield | Max. | Yield | Elastic - ! Poisson's | Yield | Max. | Yield Max.
Size stress | stress | strain |modulus ha::anil;lg h;i)%elﬁ:i:g [#0) ratio load joad |moment moment
ay Tu ey E e Fore | v Py, 1 P, M, My
(tfem®) | {t/em®) | (x 10" | {tem®)y | (x107%) | (tfem®) |(t/em®. ey ey | Cey ()
\ : i : ‘
MY-B |H-200x100x5.5%x8| 2.95 3.95 ; 1.38 | 2140 15.2 322 119 0.35 1 15.5 23.8 i 5.42 2.31
| T ! |
MF-B|H-148x100x6x9 | 3.13 4.48 1.53 2050 ‘: 16.8 250 92.5 0.35 ‘ 14.4 23.5 \ 4.33 7.03
MFE-CIH-100x 100x6%8 3.09 4.48 1.48 2080 16.3 250 - 92.% 0.35 SRR 2.6 ‘ 2.36 3.84

* G 2 Modulus of elasticity in shear at onset of strain-hardening
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Table 2 Stiffener & test results
S-17 ' 5-18
1 2 a4 | L2 | 3 4
- I : e et R o S _
W (emy |1.2x4.0]1.2x3.001.2x5.0]1.2x7.0/
A (cm’) 1100 | 1351 = 10.34 | 10.82
Stiffener | 1 (cm*) ; 6.40 270 ; 12.5 34.3
I (em*y | 23.0 | 12.8 31.4 63.7 !
7y (em®) | 3.20 ‘ 1.80 | 5.00 | 9.80 ‘ ‘ :
Ze {cm?) 6.81 4.37 1 9.20 | 147 | \ |
T Column flange | rpe. | i g I I S
Welding | to_beam flange | fme | er giler | filer | but | ogiler | fler | filer
Stiffener to -y by | butt | fillet | butt butt | butt | fillet
i beam flange | """ . "7 | Lo o o
P, () | 24 oo 25 ‘ 28 22 27 l 22
Strength | P4 (t) | 33.6 29.1 27.0 30.5 | 42.2 32.5 42.6 32.2
Py e (t) |1.82 g/l 1.31 /| 2.38 a,/] 3.67 gyfi ‘
S S D RN R S R 1 — [ B
ey (t/em®) 200 | 240 | 260 310 | 350 | 2.8 | 3.40 | 2.8
g;elfff{’:ngez ou  (tjem?®) 420 | 364 | 3.38 | 3.80 | 528 | 406 | 532  4.03
i aufay ‘ 1.40 1.52 | 130 1.27 1.51 1.45 156 | 1.1
K (t/em) | 36.9 | 327 389 . 532 | 855 ‘ 74.1 | 765 | 69.0
Stiffness K (t/emd | 40.7 34.4 43.1 6.4 ' 108.6 90.9 94.4 , B86.9
- K (tfem) 0.372 | 0.317 | 0.397 | 0.565 i 1.00 ~ 0.837 | 0.869 | 0. 800
Ductility 6.5 | 12.0 5T ‘ 43 ! 90 | 104 | 118 ‘ 12.4
L T e e R i v
. Beam ; Beam Beam Beam Beam | Beam Beam
pestmeston |06 | ifoney flamge | flange | fange | flange | tange | flange
W . Width Z. : Effective section modulus
A, : Effective sectional area K : Stiffness of connection
I; : Moment of inertia K, : Stiffness of stiffener
I. : Effective moment of inertia K : Strain-hardening stiffness
Z: : Section modulus Py - Stiffner’s yield load
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Photo. 2 Destruction behavior of 5-18 specimens
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Table 3 V-Test results
- - 7V 17-1 ) | V181
\ W Ter owvs | te
" Yield load P, (t) ‘ EET I '77721.5"" _‘ 155 | 200
" Plastic load P, (t} "7'”155’_’4 I
" Max. foad 1ﬂ¢777”' () | 238 }____52.5 T | éﬁlg
" Yield moment M, (t) | osa | 75| Csaz | 70
o M,  (tm) . 6.2 (" S 6.20 {”7
Max. moment LM, (t.;g_ﬂ"'_‘_éféa"' | 11.4 | 8.30 9.86
B O R R R
. S;Ef;legb 0;0nnect10n K . __(_t/l;;n)- --‘“ 38.0 : : 75}83 | ) 38.0 ”777} 6] 7
CYield deflection 4, em | ’ozsg om0 066 0, 140
© Max. deflection Th my | 510 | 98 | s [ s 25_
_'_El;mmy factor L VN B VR JEUE I R T | 7
o Max ;;tatlun capamty R, N (7:1[;7"') ‘ 7.30 _‘___ 14.0 o ‘ __7_}0 ! ;1_.64
Absorbed energy - (emy | se9 | 150 sd9 | 3.5
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Table 4 F-Test results
i F-17 F 18
i Test | cal  ITest/cal | Test ‘ Cal. ‘ Test/Cal
Yield load P, (1) 580 1 284 | 204 ‘ 55.0 | 28.4 | 1.93
Plastic load Pp___(t)m 66.4 ‘ 65.0 | 102 ! 62.0 _\ 65.0 | 0.95
' Max. load P (o | w0 | wo . ot ! owms | w0 | 1.04’
Stiffness of connection K (t/em) \ 160.0 | 203.0 | 078 | 1850  203.0 | o @
* Yield deﬂeutlo; s, (em) | oz 0.3 | 1.40 ”tiw‘;i?‘ 0101 13"
- ((;.m)- 3.0 ‘ 7.66 ‘ ‘
Max. deflection - em o] o e ——e -
l’ju/ay#f.! 22.67 | Z
- Absorbed energy o (t-cm) 65 l ‘
0.25_
0 l}éﬂ-""y
| 0.600H
25 =32.0cm
028 ”] 1 .52 Z
-,
4 P
0.8
0125
1‘\0 049 ¢ 0.0541 é T
=28, Zem Moment t-em)
3.63
/ -—{ 125 - Shear force (1)
- l 7 ) Axial force (t)
1.54 0. 048
0,049 G. 049
Fig. 9 Stress diagram
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Table 6 Mechamcal propertles of material
| Thickness | Sectional area’ Yneld stress | Max. stress Elastn. modulua‘ Elongatlun
o o Teem | A mm) gy Chfmm) | e Gegfmm)] B Ggfemty | (5
Web of beam | 6.12 124.0 375 | 50.0 20650 | 31
Plange of heam | onms | 1573 30 | s 0850 | 43
Stiffener plate ‘ 8.48 ‘ 1727 anz ‘ 52,7 | 20450 ‘ 35
Table 7 D Test results
! Incrmat;on of ‘ Yle]d load ’ Max. load ‘ ?;i:g?égosf
o ctiffener Pty | P K Gg/mm)
D-1 | g 22.3 | 33.95 i 6700
D-2 % | 224 ‘ 33.70 6670
D3 | % 23.7 i 34.85 ' 6100
D-4 % 22.8 ‘ 33.95 i 5300
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