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Technology status and development trends of concrete-steel
hybrid towers for wind turbines

WANG Dan’, XU Jun', HE Guangling?, WU Qiang?, LI Yuxiang®
(1. School of Civil Engineering, Hunan University, Changsha 410082, P. R. China; 2. Hunan Sany Intelligent New
Energy Design Co., Ltd., Changsha 410082, P. R. China)

Abstract: To exploit wind energy resources in areas with low wind speeds and high shear, the hub height of a
wind turbine must be increased. There are three main engineering solutions for high towers, namely all-steel
towers, all-concrete towers, and concrete-steel hybrid towers (hybrid towers). Firstly, this paper compares the
technical characteristics of the three types of towers. The results show that the hybrid towers combine the
advantages of both all-steel and all-concrete towers, overcome their disadvantages, and are the preferred

solution to address the challenges of high towers. Secondly, this paper reviews the development history and
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research status of hybrid tower technology focusing on tower types (chamfered square, cone, chamfered
triangle, kidney shape, regular polygon, and “self-elevating”), and summarizes the domestic technological
development of hybrid towers into three development stages and three technical schools. Thirdly, this paper
introduces the domestic and international industry standards for hybrid towers, and outlines the existing key
technology research on improving their performance, optimizing costs, shortening the construction cycle, and
conducting health monitoring of hybrid towers. Finally, this paper summarizes the problems and challenges in
the research of hybrid tower technology, including structural unification, application of sub-model analysis
techniques, reliability research, upgrading of old hybrid towers, and research on ultra-high hybrid towers,
which provides references for new product development. With high stability, a long service life and low
construction costs, hybrid towers can meet the development needs of large wind turbines.

Keywords: wind turbines; concrete-steel hybrid towers; precast concrete; production process; technology

status; development trends
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Fig.16 Connection modes for transition section
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Fig. 17 Shortcomings of reinforced concrete

transition sections
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Fig. 18 Patent layout for transition sections
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Fig. 19 Construction flow chart

HEMBEAR ,WIBEEEMEYRERZ,
AR TR K MR, SR Ak, BRI IS 5 A A
A5 BN ) &k PL 3ok P B R A O T
JURK T M E . Do B 140 m YIS 28 0 ], 4>
B 1 B TR T R 4~6 d, TR B B G T R
MR 8~10 do {H B 25 A9 TR 38 4 26 7 it T T 25 1
A B A, it T UK 2 — A 4
2.3.2 B BB

VT AE Sk, B 2 8 B0l B AL 0 HE HE  TCRDR
Bt 4 H AR A5 B R R, HoA =0 e A sl k.
b oAb AL AL 38R AR D AN W L SR R
LT A= SR b s fy, TR AR 59
R4 S R o XU R B R T, 3 T ) 3 i AN
Pert R AT A . RIS B T R R ikit, T
TR P RS B TR AT . AR AR
WIS TR RS TS
IO A B I TR B 1R B R R N
FAR AR S BB A RB 2, JO T 4T S B ] 5
AR B T 3%, AT Rk e A% G TR E 1 I R R R
Bz R T A A By, R 447 et TR A

e T VR B - Oy RS R A RL OB 5E A K A
BRI 99 A A4 4 RO A X I B ke T A L1
Jo AL R B T A A ) RS R
TR BE 48 R A58 HL 43 De SR 2 A0 4y oy 3 sX e SR 2L (i
20 (a) it s ) 5 Rb 2 B8 SR H (an & 20(h) B R ) .
i VT A TR B S BB RS SR VR 5
fAT AL T 20, O R FH I K ARl it T, g AT R
e 1 T T At TR o A A TR TR R - T EL DA
SE T AE R e e TR B %) O B S B, T A BT L




% 64

FA,E REMARE LSRR EH RIS LA R 161

PR A8 % 0 XU PR ML 2L TR 05 - B B A T A Tl 3k 3
B2 BRI R 5 BE G v R L IR, RT o 4 S B
(ERANLTIG o il LN e 8

(b) ER:ATEHBLR
E20 BEIMHEER
Fig. 20 Precast concrete pipe segments
2.3.3 BB EBRIRAEE
MR A AN ] ) 25 T 9 5, TR OB e B Y 3 oy 2~8
AT B R B TR, 1% B 4 A R A T B 3 ik
A1, ME LSS B A S ARk . sl 21 B, O 4 F
PR, ARG B 25 A0 I8 3 RS BT & P
V-, I K 1R A i R AR A R e i T
Je 33
-

E21 BELERBE

Fig. 21 Concrete pipe segment assembly
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Fig. 22 Connection modes of pipe segments
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Fig. 24 Selection of monitoring points
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