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Present Structural Deformations and Analysis of Yingxian Wooden Pagoda

XUE Jian-yang, ZHANG Yu-sen
(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi'an 710055, Shaanxi, China)

Abstract: In order to acquire the present deformations of components and overall Yingxian
Wooden Pagoda, the coordinate values of heads and bases of columns, deflections of architraves
and beam ties and relative elevations of floors were measured, and the geometric parameters and
mechanical characteristics including horizontal projection values of the oblique columns,
elevations of column bases, altitude difference between the inside and outside, distributions of
architraves’ and beam ties’ deflections and overall deformation were obtained. The results show
that as for component deformations, the timber columns’ inclinations in the second bright floor
and the third floor are the most severe in the Yingxian Wooden Pagoda, and the external
columns’ inclinations on the south, southwest, and north sides in the fourth dark floor and the
fifth dark floor are more serious than other corresponding columns in all dark floors. The tower’s
inclination to the northeast is still aggravating. Column bases are higher in the south and lower in
the north. Altitude difference between the inside and outside becomes larger from the second
bright floor. Except for the fourth bright floor and fifth bright floor, 25%-35% of architraves in

each floor have large deflections, which need reinforcement, while beam ties’ deflections are

Y %5 B #3:2018-07-06
EETR :FEXARPB¥ESTHE (51678478 ;“+ 1" F K RHE S #HR 5 H (2013BAK01B03-02) 5
B 78 48 B2 HOR W 58 & R 1T 30 H (2013KW23-01)
TEHE A pEABH(1970-) , B,y mE 3% BHOA 2082 W L F 5 A 0, T2+t 4 184 )5, E-mail : jianyang_xue@163. com.,



% 14

Y25 T T IR B M 33

small. There is a significant discrepancy in the overall deformation of the wooden pagoda between

the east-west and the north-south directions. From the second dark floor to the fifth bright floor,

the center deviation values in the east-west direction firstly increase and then decrease, while

those in the north-south direction rise floor by floor. The eastward center deviation value of the

external columns from the second bright floor to the third bright floor accounts for 75% of the

overall deviation value of the tower in this direction, and the northward value of the second bright

floor is 42% in the direction. There are also different center azimuth angles of each floor.

Key words: Yingxian Wooden Pagoda; columns’ deformation; architraves’ deflection; beam ties’

deflection; overall deformation
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Fig. 1 Floor Distributions and Heights (Unit:m)
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Fig. 2 Diagrams of Components of Wooden Pagoda
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Fig.3 Diagram of Timber Columns’ Measuring Points
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Fig. 4 Horizontal Projection Values of Oblique Columns
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Fig. 6 Relative Elevations of Column Bases
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