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An Study on the Stiffened Effect of K-type Tubular Connection
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ABSTRACT : It is almost impossible to evaluate the ultimate strength theoretically,
because the behavior of Gusset-Tube connection stiffened with rib-plate is
considerably complicate. Therefore in this study a finite element model of
gusset-tube connection stiffened with rib-plate was established. The validity
of finite element analysis was examined through comparing with previous
experimental result and the behavior and strength of the connection was
examined. From the parametric study considering lateral force ratio,
eccentricity, gusset length based on finite element model, the stiffened effect
was estimated and stiffening method was proposed.
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ay €y Oy E Uy/du AXE
tf/em? <1073 tf/cm?| tf/em? % %
T1 |2.693(1.273{3.287| 2116 | 81.96 | 35.62
T2 |2.694(1.300| 3.32 | 2073 | 81.1436.35
T3 12.799(1.390|3.296 | 2014 | 84,92 38.09
(E=AF, 0,=98BLAE, 0,=07%=, ,=FENHE)
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Name

D t A Ny No/A | Nu/Ny
mm | mm | cm? tf | tf/em?| -
Stub-A | 76.6| 1.5 |3.539|9.499| 2.684 | 0.996
Stub-B | 76.6 | 1.5 [3.539|9.626| 2.72 | 1.010
Stub-C [ 76.6| 1.5 [3.539(9.466| 2.675 | 0.993
(D=7ZBA7 . t=785A, A=99F, N,=xhHg,
Ny=%823)
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kA | B2
s |39 208 f] q;‘ s, | N,

a |(e/R)|(em)| ( °) |(tf/em®)| (tf)
RPAIO | 0.1 0 20 |90 °| 2.694 [ 9.534

RPA30 | 0.3 0 20 |90 °| 2.694 | 9.534
RPA5S0 | 0.5 0 20 [90 °| 2.694 | 9.534
RPAT0 | 0.7 0 20 |90 °| 2.694 | 9.534
RPA31 | 0.3 1 20 |90 °| 2.694 | 9.534
RPA71 | 0.7 1 20 |90 °| 2.694 | 9.534
RPB30 | 0.3 0 16 {90 °| 2.694 | 9.534
RPC30 | 0.3 0 12 |90 °} 2.694 | 9.534
RPA30-3| 0.3 0 20 160 | 2.694 | 9.534

RPA30-6| 0.3 0 20 (120 °| 2.694 | 9.534
*RPA30-3-BZ47E (3: 60° , 6:120° , 2 ¢: 90" )

tgaf"l HAAZ(0:e=0, lie=1)
Z2of gl gl=e] w(1:0.1, 3:0.3, 5:0.5, 7:0.7)
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Jy N, NN N N N,y
tf/a)| (LD T By e Nr—e)| Ny
(tf/e) @) | N | wn | N

RPA10 |2.694(9.534/9.46|0.992/9.617|1.009|0.983
RPA30 |2.694(9.534/9.34|0.979(9.395|0.985|0.994
RPA50 |2.694(9.534(9.21|0.966[9.248|0.970|0.996
RPAT70 |2.694(9.534(9.0810.953[9.160]|0.961|0.992
RPA31 |2.694(9.534(9.13]0.957(9.188|0.964|0.993
RPA71 |2.694(9.534(8.87|0.930|8.915|0.935|0.995
RPB30 |2.694|9.534(9.25|0.970(9.362{0.982(0.988
RPC30 |2.6949.534{9.09|0.953(9.222/|0.967[0.985
RPA30-3|2.694/9.534(9.21(0.966/9.341|0.980|0.986

RPA30-6|2.694|9.534(9.43]0.989(9.5190.998(0.991
(FEM : 88481825, EXP: 43487, N, : $83+F,
Nre : YAl Ah8HE, Neo: frE22SNA] Hriaks)
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(tf) (tf)

N(%)
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(tf)

(%3]

R(%)

R/N

NI10(11.682111.370

97.33

RI10

11.682

11.397

97.56

100.23

NI30(11.682]11.087

94.91

RI30

11.682

11.150

95.44

100.56
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65.94
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93.32
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89.87

RE10
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60.62

RE30
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90.67

149.56

NE50|11.682] 5.253

44.97

RE50
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9.927

84.97

188.97

NE70{11.682| 4.359

37.31

RE70]
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9.934

79.90

214.15

NES0| 11.682] 3.833

32.81
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75.62

230.49
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Ny N: {N/N, Ny N: [ N/Ny
Name Name R/N
) | D |N(%) tH | (O |R(%)
NIB10 |11.682|10.776| 92.24 | RIB10 [11.682{10.838] 92.78 [100.58
NIB16 {11.682/10.963) 93.84 | RIB16 [11.682|11.025| 94.38 [100.57
NIB20 [11.682(11.087| 94.91 | RIB20 |11.682{11.150; 95.44 100.56
NIB26 [11.682{11.243| 96.24 | RIB26 |11.682{11.305] 96.78 {100.55
NIB30 |11.682{11.368] 97.31 | RIB30 |11.682(11.368( 97.31 |100.00
NCB10|11.682] 6.017 | 51.50 | RCB10|11.682/10.905| 93.35|181.25
NCB16|11.682(9.623 | 82.37 | RCB16[11.682{11.304| 96.77 [117.48
NCB20{11.682(10.607| 90.80 | RCB20(11.682{11.414| 97.70107.60
NCB26(11.682|11.117| 95.17 | RCB26|11.682|11.429| 97.83 |102.80
NCB30(11.682(11.273] 96.50 | RCB30{11.682|11.491| 98.37[101.93
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Ak, 23 128 ol BAEA] ¥ AFA
3% BBl St met &L A9 ¥
of tale] AYRAES}L A Frietn FFA
(D/)el 72 Q% vRle] FRAZ Wo] 7+
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N | N NN No| N[N mo
t | Name Name
& | @n N 0 | ¢n R %)
NCD6 | 6.22] 5.78 | 93.0| RCD6 | 6.22 6.13 | 98.5 [105.95
NCDS [ 8.29 | 6.03 | 72.8 | RCDS | 8.20| 7.88 | 95.0[130.57
0.10|NCD10|10.36 5.03 | 46.6 | RCD10]10.36| 9.50 | 91.7 [188.82
NCD12/12.43{ 4.16 | 33.4 | ReD12|12.43(11.03| 8.7 |265.41
NCD14{14.30( 3.59 | 25.1 | RCD14 {14.30(12.35| 86.4 [344.35
NCD6 | 7.46 | 7.09 | 95.1 | RCD6 | 7.46 | 7.38 | 98.9 |103.96
NeD8 | 9.95]8.06 | 81.1] Reps | 9.95] 9.53 | 95.8 118,22
0.12 | NCD10|12.43| 6.97 | 56.1 | RCD10|12.43|11.50] 92.5 |165.02
NCD12|14.92] 5.81 | 39.0 | RoD12|14.92(13.41| 89.9 [230.65
NCD14|17.20] 5.05 | 20.4 | ReD14[17.20(15.08| 87.4 |297.53
NCD6 | 9.33| 9.03 [ 96.9| ReD6 | 9.33] 9.22 | 98.9 {102.08
NCDS [12.43{10.88| 87.5 | RCDS [12.43{12.07| 97.0 {110.92
0.15|NCD10{15.54|10.06( 64.8 | RCD6 |15.54(14.63| 94.1 [145.34
NCD12|18.65] 8.72 | 46.8 | RCDS |18.65/17.00| 91.2 |194.98
NCDS8 |21.45| 7.64 | 35.6 | RCDS |21.45(19.08| 89.0 |249.80
NID6 | 9.33| 8.97 | 96.2| RID6 | 9.33] 9.00 | 96.5[100.35
NID8 |12.43(11.85 95.3 | RIDS {12.43|11.91| 95.8 [100.53
0.15| NID10 |15.54|14.69| 94.5 | RID10 |15.54]14.82] 95.3 [100.85
NID12 118.65(17.50( 93.8 | RID12 |18.65(17.69| 94.8 [101.07
NID8 [21.45(19.96| 93.0 | RID14 |21.45]20.18| 94.1 {101.09
* NID6- 3827(6:6cm, 8:8cm...)

— BHAHE B4, CRed)
RS (N:2ZF, R

» | —a—NC-0.15t
=, 404 —v—RC-0.10t
& —e—RC-0.12¢ 'k,
204 —+—RC-0.15¢ .
—>— NI-0.15¢
—o—RI-0.15t
L) v L L}
6 8 10 12 14
4 35 A pem)

OF 12, ZEEY o Zued g 2gEn

F9T ABHAo) st ZAFAZE Zag
upel Ao deAls 9 gdHe] FRaE ol
ZAasle HEE WEol A=At A 7HA
E A3aR-E g2 EYolER EFE A5 19
129} o] 7A@ wE HHAEE o)A
gowmz 1y 133 o] ZHAHAH Frie

615



3.6

—=—C-0.10t
3.24 _e—cC-0.12t

—a—C-0.15¢
7281 v 1015t
I 2.44 //////
"
" 2.04 /

L

]H 1.24 ég/‘

0~8 L] LN
6 8

v v

<

-

. Ll
10 12 14
4 &5 A Dlem)

JF 13 ZEEHZ W 2usH s 2dan

weh w4 2A Sk 2eu WEA
o B¢ PUEAESL $YSA gone
Aol BAYe] $AHE WY& Beth,

4.3 Metse ey 2ZYy IE

ol ME el 7R Wl wetd RAAT
sebsl 7} Wad] me Py wie de
o theted obugich 4.38elME BPE &
%ol YoIH FHA RAWREL AN
delel wAztE du FdolEe Fol, A,
h4-8 HSAA E 0% ol APAE AYstol
%zz 284 SY8An. 19 148 A8A
42 JER Rolt,

X o orfr ox

E

4.3.1 939 BA4=(0) UE 9%
Ao 9FYge] eln Edol=e wAzEd
e 9ge st st AFAP) el
0", 90° , 120" . 180° , 360" 2 EZZx
2 Az §RasaNe SRSt 2E A
Aol teld - SANE 511, HE ol
£ 20eme Ags9on Ut 30, 0%
A% el 2B

a8 5% Z%el 4F9goze) nygd o
& Ayl BAARE vk Reld. #ue)
BRAE7} 37485 wAE} FvisEen
Y7t B4%, 5, BARWEY JPo] T5F

[o2]

616

B 9. Hziuol o sAznt

Name NNy Name NNy Name ——-—M/Ny
% % %
RCG0-3 | 90.80 | RCO0-7 | 72.92 | RI60-3 | 94.91
RCA6-3 | 96.37 | RCO6-7 | 92.27 | RIF6-3 | 95.18
RC#9-3 | 97.70 | RCE9-7 | 9469 | RIOF9-3 | 95.44
RC#12-3| 98.50 | RCA12-7 | 96.41 | R1612-3 | 95.71
RC618-3| 98.76 | RCA18-7| 98.49 | R1618-3 | 95.98
RC636-3 | 98.76 | RCO36-7 | 98.83 | R1836-3 | 96.24
RCNO-3 | 90.80 | RCNO-7 | 72.92 | RINO-3 | 94.91
RCN2-3 | 97.70 | RCN2-7 | 94.69 | RIN2-3 | 95.44
RCN3-3 | 98.23 | RCN3-7 | 96.76 | RIN3-3 | 95.71
RCN4-3 | 98.50 | RCN4-7 | 97.45 | RIN4-3 | 95.71
RCN5-3 | 98.50 | RCN5-7 | 97.45 | RIN5-3 | 95.71
RCHO-3 [ 90.80 | RCHO-7 | 72.92 | RIHO0-3 j 94.91
RCH1-3 | 97.17 | RCH1-7 | 93.30 § RIH1-3 | 95.44
RCH2-3 | 97.70 | RCH2-7 | 94.34 | RIH2-3 | 95.44
RCH3-3 | 97.71 | RCH3-7 | 94.34 | RIH3-3 | 95.45
RCH5-3 | 97.71 | RCH5-7 | 94.34 | RIH5-3 | 95.45
RCH7-3 | 97.71 | RCH7-7 | 94.34 | RIH7-3 | 95.45
RCTO-3 | 90.80 | RCTO-7 | 72.92 | RIT0-3 | 94.91
RCTO0.15-3| 97.17 |RCTO0.15-7} 93.30 |RITO.15-3| 95.44
RCT0.3-3 | 97.44 | RCT0.3-7 | 94.00 | RIT0.3-3 | 95.44
RCTO0.5-3 | 97.70 | RCT0.5-7 [ 94.69 | RIT0.5-3 | 95.45
RCT1.0-3| 98.16 | RCT1.0-7| 95.72 | RIT1.0-3 | 95.45
RCT1.2-3{ 98.16 | RCT1.2-7 ) 96.07 | RIT1.2-3 | 95.45

RCT1.5-3| 98.16 | RCT1.5-7 | 96.07 | RIT1.5-3 | 95.45
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