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Abstract The K—joints of the cup type steel tubular tower in Ulira High Voltage (UHV) transmission lines are nuder the most complex
loads. The angle 6 between K—joint’s chord and brace is usually less than 30°, while the method of calculating K—joint’s ultimate strength
in Chinese current "Code for design of steel structures" GB 50017—2003 requires that, § must be no less than 30°. To deal with this
problem, a general finite element software—ANSYS is used for its numerical simulation. The applicability of the current designing and
calculating method is checked by the result of the simulation. 3 kinds of new rib stiffeners for directly—welded K—joint of steel tubular
tower are designed. And the stress distribution and the ultimate strength of the new stiffeners are compared. It is shown that, if 6 goes
beyond the limit of the criterion, the calculating method in the code would fail for some engineering cases. With the new—designed rib
stiffener, the stress distribution in K joint’s dangerous area is improved obviously with the stress concentration eliminated and the
maximum stress lowered. It is suggested that, the current code should be kept in use, because there is not a suitable alternative at the
present. And the designed rib stiffeners should be adopted to increase the ultimate strength and security of the structure.

Keywords steel tubular tower; K—joint; rib stiffener; ultimate strength; finite element analysis
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Fig. 1 Schematic diagram of poles sketch of
a planar K-joint
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Fig. 2 Directly—welding connection of a planar K—joint
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Table 1 Loads of component in K—joint(unit: KN)
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Fig. 3 Stress (a) and displacement contour (b) of K—joint
under 100% designed ice load
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Fig. 4 Stress (a) and displacement contour (b) of K—joint
under 100% designed bend load
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Fig. 5 Stress (a) and displacement contour (b) of K—joint

R 71 /MPa

11.471
43.281
75.091
106.901
138.711

170.521
202.331
234141
265.951
297.761

under 100% designed torsion load

8) KT, ME A I ST A AN BT A K P SO Z I8 1 14 B B
ol e AR R R T A A A I

12 2 n RUA Y, SR A CHSSE A4 BT RS ) iy 3158 T ik 2k
A b BB R R RO O L B RS e A TR Ol YA
MFE A HE T 0=30°0 KB AR X T 3248 R Usind % &



] lemik —®
R SH, 2011,29(26) B 3t X (Articles) &
ﬁ.ﬁnmmv REVIEW
x2 KTEERHEAN A/ mm
Table 2 Loads on K-joint 0_40]9]8
s ’ 0.803838
9 k T2 M 1.206
T4 B /N ﬁﬁﬁm/‘ﬂ e 0.803 1.608
N vy 5 b (N M- N A lgzg% 224[1);1)
K T -427.05 -398.91 1.07 161.077 2.813
= ; 197.834 3.215
wRZE TR -297.54 -32497 0.92 234.592 3.617
BRHTH 3438 32827 1.05 P
344,866
A8 JE/mm (a) (b)
0422752 B8 HmAHIRBE 260% KL 1(a)RER (b)
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Fig. 6 Stress (a) and displacement contour (b) of
K—joint under ice load, under 95% overload
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Fig. 7 Stress (a) and displacement contour (b) of
K-joint under max bend, under 1040% overload
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Table 3 Maximum stress and displacement of rib stiffener models under designed load
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IRIE I £h 331.31 293.191 344.734 1.459 2.099 2.275
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(a) T =R 1/4 IR0 Zh
(a) Gusset plate with 1/4 annular rib stiffener
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(b) Gusset plate with lipped edge reenforcement
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(c) EETREAK L MR INZ
(c) Annular rib stiffener at chord’s maximal deformation

position
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Fig. 9 Structure of new designed planar K—joint
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Fig. 10 Stress (a) and displacement contour (b) of 1/4
annular rib stiffener under 100% designed ice load
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Fig. 11 Stress (a) and displacement contour (b) of lipped
edge reenforcement under 100% designed ice load
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Fig. 12 Stress (a) and displacement contour (b) of annular
rib stiffener under 100% designed ice load
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Fig. 13 Stress (a) and displacement contour (b) of 1/4

annular rib stiffener under ice load, 125% overload
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Fig. 14 Stress (a) and displacement contour (b) of lipped
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Fig. 15 Stress (a) and displacement contour (b) of annular

rib stiffener under ice load, 190% overload
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Table 4 Comparison of stresses at welding seam and
chord for different rib stiffener models (unit: MPa)
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147.306 260.62 286.437
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Table 5 ultimate strength of rib stiffener models
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