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Ultimate strength analysis of KK-type tube-gusset
plate connections in transmission steel tubular tower
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Abstract; Multiplanar KK-type tube-gusset plate connections are the main joint types in transmission steel
tubular tower, the safety of the joints are critical to the entire tower. Compared to K-joints, the mechanic
characteristics of KK-joints are more complex after considering the multiplanar effects in the actual
structure. Based on the bearing capacity test of K-type tube-gusset plate connections, parameterization
analysis on the two kinds KK-type tube-gusset plate connections are conducted respectively, the geometric
parameters and the axial force of the main tube together with other factors on the influence of the ultimate
bearing capacity of multiplanar KK-joints are studied in detail. According to the results of large scale finite
element parametric analysis, and considering the influence of various factors on the ultimate strength of the
joints, calculation formulas of KK-type tube-gusset plate connections ultimate bearing capacity are
proposed.

Keywords: transmission steel tubular tower; KK-type; tube-gusset plate connections; ultimate strength

Wi EH7:2016-03-21

EEWE  F R R H ARS8 i BF 5 R (CSTC2C2015JCYTA00041)

EEE X% (19925, 5, FE N FH L5 TR, (E-mail) Tkace001@163. com,

Received:2016-03-21

Foundation item: Science and Technology Project Foundation and Advanced Research Plan of Chongging ( No.
CSTC2C2015JCYJA00041)

Author brief: Liu Kun(1992-), main research interest; structural engineering, (E-mail) lkace001(@163. com.



% 64

XA AR R R KK B AR A B AL IRR B A 73

AT AE R v [ A E R A R DR S R R L R R B
(1) i 32 A B A0 P TS A% AN T 4R v o AT B R 32 1 £ 4
MR A AR G 1 A s O RE L R Y
o AT BE DB KU /S I BE O L S A R AR
T3 B 45 AR 210 A, A5 K B B T R R ey T i P 2R
HERAR RN N R B R T B A S ]
W A5G« 25 A0 A8 A O 2y 1Y AR L A —
F S FTIF A% 0 58 4ol o 1 R SE B, PR, 39 AR
BT b H A 3 Ak B Y G UROR T R i B B A B R
PR32 Iy PERE . 19 ALBIR JG 23 R — R A I B AL
BN Jry B F B R R T SR BEIRL H I 22 ] SR
XREAS ISR B

FIRI 6 4 R4 B Y A0 o O 4 T T
i R FHTAE M 2 5 3 (RS e 28 s T PR RE Y
F TR AR D B = AR B BT BLIE TR T TR
SCik . WO EE B . DUAE BT BEAT B BF Y R R
BT T KOBAE ARCY L X T AS ] KK B Y
B FE AR & A0 A S B B B 4 A %
FAG T A e T KORL, 2 AS ) KK
TE 25 1852 bR 19 Y 23 8] R0 AL A« LA 2 (8] 2%
O 11455 28 25 6] 280D I s He 32 A7 1 B0 A AR A A X
SO SR RN LR A A KK R A AR T
BLATF 3 MBI . D FEERENMZ N TR
TR L R I B AR M R T 5 2) Y AR
o B PR S BN A R B ) 1Y R B R AR IR
3) bk w AN AR D0 IF A R I B IR A S, {H Rk 3
ERIDNIRE PSS R/ RS (S & Il WD e g g
XN SR Ty o A SR 52 P TR BF ST AE
B — RIS By F 3% =S ) KK R R A 1 BR
KB .

1 KEEWERTRAFNXEHE

1.1 REHEA

VIR TR H LA KA Al R 2 IR
I G v L ok . FE M
TEWRAT 4351 6219 X6 F1 4133 X 6, K A7
PR IESCE M AL 8 5 F8 I o0l 45°
MOS0, EFHERK 2 m, Hrph AW SRS EEMHLM
LA A ERE T /4 FRIE s . £ AR
T FT FM R o Q345 . Bk R~F S 8cn % 1
JE R .

1 KBEHER

Table 1 The experimental specifications
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Fig. 1 The test device of the joint
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Fig. 2 Strain guage arrangement of the key measuring points
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Fig. 3 The failure mode of the test joints
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Fig. 4 The load-displacement response

curses of test joint S3 and S 4
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Fig.5 The load-displacement curses of the joints
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Fig. 6 Schematic diagram of

KK-joints geometric parameters
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Fig.7 Finite element model of

KK-joints with annular ribbed plate
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Table. 2 The calculation parameters of

KK-joints with annular ribbed plate

D/mm  t/mm R/mm ¢/mm  B/D B/ 7
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The influence of 1 on the ultimate strength

of KK-joints with annular ribbed plate
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Table.3 The calculation parameters of KK-joints

with eccentricity and annular ribbed plate

D/mm t/mm R/mm ¢ /mm B/D B/ (D) e/D
273 6 40 6 2.6 0 0
8 60 8 30 —0.125
10 80 10 60 —0.25
90 —0. 375
120 —0.5
150
180
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Fig. 15 The comparison of ultimate strength between K-joints and KK-joints with negative eccentricity and annular ribbed plate
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Fig. 16 The influence of e¢/D on the ultimate strength of KK-joints with annular ribbed plate
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Fig. 17 The schematic diagram of KK-joints under stress
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