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Research on the Relationship Between Structural Engineering Quantitie and
Multi Ice Area of + 500 kV DC Tansmission Line Engineering

ZHUANG Zhixiang"™, GUO Jian’, ZHANG Jue', BAO Ziran'
(1. China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd.., Guangzhou 510663, Guangdong, China;
2. Qujing Bureau of EHV Power Transmission Company, CSG, Qujing 655000, Yunnan, China)

Abstract: [Introduction] Tower weight and foundation concrete quantity are important indexes in transmission line engineering. By
comparing the tower weight and foundation concrete quantity of 10 mm, 15 mm, 20 mm, 30 mm and 40 mm ice area typical towers
used in YunGui interconnection channel project, this paper explores the influence of ice area on tower weight and foundation concrete
quantity. [Method] The components of the tower were analyzed and the relationship between each component and the total weight of
the tower was fully understood; Through the comparison and analysis of tower weight and foundation concrete quantity in different
ice areas, the relationship between different ice areas and tower weight and foundation concrete quantity was studied. [Result] The
analysis shows that for the tension tower, the proportion of the tower body below the variable slope to the total tower weight is the
largest; for the tangent tower, the cross arm, the tower body above the variable slope and the tower body below the variable slope all
account for a large proportion of the total tower weight; the influence of ice area on the weight of tangent tower is greater than that of
tension tower, and the increase of tower weight in 30 mm ice area is the largest; the influence of ice area on the concrete content of
tension tower foundation is greater than that of tangent tower, and the increase of concrete content of tower foundation in 30 mm ice
area is the largest. [Conclusion| There is a certain proportional relationship between the structural quantities and different ice areas,
which can provide a reference for the estimation of the quantities of DC transmission lines in the future.

Key words: DC transmission line engineering; tower weight; quantity of foundation concrete; comparative analysis; design reference
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Fig. 1 Shape diagram of the tension tower and the straight tower
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Tab.2 Proportion of tension tower components in

total tower weight %
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Tab.3 Proportion of tangent tower components in

total tower weight %
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Tab.4 Comparison of tower weight in the same ice area

B — J101/ZA101 J102/ZA102 J103/ZA103 J104/ZA104 $4{H

EEL 2.37 2.35 2.38 2.48 2.39
Bl ™ J151/ZA151 J152/ZA152 J153/ZA153 J154/ZA154 YfE
KE 2.09 2.10 — 2.48 2.22
B = J201/ZA201 J202/ZA202 J203/ZA203 J204/ZA204 ¥{E
BE 1. 95 1.93 2.01 2.12 2.00
BEHRPU  J301/2301  J302/2302 — — P
KE 1.93 1.93 — — 1.93
BEERTL J401/2401 — — — ¥
PE L 1.91 — — — 1.91
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Tab.6 Comparison of tower weight of tangent

tower in multi ice area
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T H BIfE
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BEEL 121 1.27 — 1.06 1.04  1.14
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S{E| Hifd
ZA101  ZA102  ZA103  ZA104  ZA105
WHEI  1.53 1.54 1.52 1.56 1.48  1.53
7301/ 7302/ .
T H — — —  BfH
ZA101  ZA102
BEL 2.48 2.75 — — — 2,62
7401/
T H — — — —  BH
ZA101
EE 3.20 — — — —  3.20
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Tab.5 Comparison of tower weight of tension tower in

multi ice area
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EHE L 2.57 2. 60 — — 2.59
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Fig. 3 Variation of tower weight in multi ice area
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Tab.7 Comparison of the quantity of foundation
concrete in the same ice area

Hith—  J101/ZA101 J102/ZA102 J103/ZA103 J104/ZA104 Y{E

REELL 2.52 3. 21 4.38 4.38  3.62
FEE = J151/ZA151 J152/ZA152 J153/ZA153 J154/ZA154 ¥fH
RELHE  2.52 3.69 4.00 5.55  3.94
i = J201/ZA201 J202/ZA202 J203/ZA203 J204/ZA204 ¥{H
REELLL  2.64 3.45 4.56 6.46  4.28
DU 130172301 J302/Z302 — — Pl
REELL 3,51 5.35 — — 4.43
B J401/Z401 — — — M
REELL 3.73 — — — 3.73
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Tab.8 Comparison of foundation concrete quantity of

tension tower in multi ice area

T H J151/71101  J152/7102  J153/7103  J154/7104  F{H

IREEL I 1.00 1.15 0.91 1.27 1.08
TiH J201/J101  J202/J102  J203/J103  J204/J104  {H
REEL I 1.05 1.15 1. 04 1. 48 1.18
WH J301/3101  J302/3102 — — ¥l
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i H J401/J101  J402/J102 — — ¥y
RHEL L 2.04 2.25 — — 2.15
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Tab. 9 Comparison of foundation concrete quantity of tangent

tower in multi ice area

SiH ZA151/  ZA152/ ZA153/ ZA154/ ZA155/
i
ZA101  ZA102  ZA103 ZA104 ZA105
REELE 1,00 1.00 — 1.00 1.00  1.00
) ZA201/  ZA202/ ZA203/ ZA204/ ZA205/
iH ¥IfE
ZA101  ZA102  ZA103 ZA104 ZA105
B 1. 00 1. 00 1. 00 1. 00 1.00  1.00
7301/ 7302/
i H — — —  HE
ZA101  ZA102
e 1,14 1.21 — — —  1.18
7401/
T H — — — —  BifH
ZA101
REEEE 1,38 — — — —  1.38
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Fig. 4 Variation of foundation concrete quantity in multi ice area
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