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Research on deformation control and adjustment
technology of large-span and high-precision fair faced
concrete wind tunnel by post tensioned prestressing
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1. China Aerodynamic Research and Development Center Mianyang 621000, Sichuan
2. Tongji University Architectural Design and Research Institute Group Co., Ltd. Shanghai 200000

Abstract: Because the deformation control requirements of large-scale low-speed wind tunnel structures are much higher than the
deflection limit of general concrete components, conventional design measures and construction methods can hardly guarantee
such high completion accuracy. To ensure the reliability of project design methods and the feasibility of construction,and take
into account the investment costs at the same time.We conduct structural model experiments to guide follow-up design and
construction.The experiments takes the stable section of the largest wind tunnel span as the research object,and the test model of
original size is made. The post-tensioning prestress method is used to control and adjust the deformation of the large-span high-
precision general concrete tunnel body.After the comprehensive inspection on the spot,we find that the measured deformation
at each measuring point is very close to the theoretical calculation value of the structure, and is far less than the limit figure, the
result satisfies the index requirements of the wind tunnel with high precision. The model is made of steel structure core support
system, so its strength, deformation and overall stability meet the test precision requirements. Technical solutions such as mold
frame support will continue to be optimized, and efforts will be made to achieve the goal of optimizing the savings of 10% of the
funds on the basis of 30.65 million yuan planned for the construction measures of the project.
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Fig.4 Beam deflection and column top displacement layout
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Fig.5 Beam and column strain test layout
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Table 1 Friction coefficient test

B /rad u G,./MPa G /MPa
0.2056 0.59 1103 1183
0.1640 0.50 1147 1195
0.1435 0.62 1139 1201
0.2056 0.61 1098 1183
0.1640 0.71 1108 1195
0.1435 0.51 1157 1201
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Table 2 Test the deformation of anchor and rebar shrinkage

L1/mm Li/mm L2/mm Al/mm a/mm
886.70 523.07 877.13 3.60 5.97
816.63 523.20 809.67 3.60 3.37
849.20 521.53 839.17 3.60 6.43
900.07 520.40 891.17 3.60 5.30
892.23 523.57 883.57 3.60 5.07
813.83 526.93 805.73 3.60 4.50
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Fig.7 The pillars around the corner
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Table 3 Beam deflection test

Operation contion Mid-span Y/mm
Dead load -32(N), -3.8(S)
Tension bar4 09 (N), 09 (S)
Tensionbar4+Die—load -3.18 (N), -2.1 (S)
Tensionbar8+Die—load -25(N), -1.7(S)
Water injection -15(N), -1.8(S)
Instrutions —: antiarch,
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Table 4 Friction coefficient test

Mid-span/uge Telos/ue

Operation contion

Tensionbar4d+Die—load|-100 (T ), =100 (D )|-200 (T ), =100 (D)
Tensionbar8+Die-load|-200 (T ), =200 (D )[-400 (T ), -150 (D)
-100 (T), =30 (D)| 47 (T), -38 (D)

Water injection

100 (4), 250 (8)
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