VO 2 HURH R 52 4 (B AR
J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition)

Vol. 51 No. 2
Apr. 2019

BESL B 2
2019 4 4 H

DOI; 10. 15986/. 1006-7930. 2019. 02. 009

Rz B AR SE R KRS 5 A

BErm, ZCE

(PHZ SRR EAR TR, BRVY P94 710055)

HE. WHEARBEZITRENNBARE, EASTY 960 4. R TN EARE YT BTZR, KHBER R R AR 24k
P, WP B ARE AT T IR AR, B0 TR ZE KL R BAEAI R, KRB 22, 22T
HAOAT. SRR MAKRENZZHE L FRIZNIMETE AR, SMELRREE; K522 E
IR T B MERAM . EEAMARRME 0, 202800k K407 m st 7A 2 4ME AR TR KT 28010
HIEP, WEALRRAL I Z2HES Z2HEREEHER -5, =2 PR R THEN )2 ﬂ“%%%*ﬂ:%*ﬁ
Ry 22 ZRWETESEEEEAER, MEABSEARSE —, FEmatESm R TEAE; My T2 =2, m2nz
AR/, ik m EALRRAL T R, 22 =2 AL U R — 3, ﬂﬁ?ﬂﬁ?ﬂ%ﬁ%*ﬁ}i Tﬁl‘fﬁmiﬂﬁfﬁ%ﬁ
A—F, F7I AT

KW FLEORE; WA, fdE; A 5

hE4SZES. TU366.2 XHERFRERM: A XEHS: 1006-7930(2019)02-0212-07

Analysis of tilt and twist of the Yingxian Wooden Pagoda

XUE Jianyang , HAO Feihu

(School of Civil Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract: The Yingxian Wooden Pagoda is a typical representative of the architectural style of Liao Dynasty, which
is about 960 years ago. In order to solve the current deformation situation of the Yingxian Wooden Pagoda to better
repair and protection of wooden pagoda, spot deformation measurement test was made for this county pagoda.
Further analysis is made on the overall tilt and twist of the pagoda and the dark floor, and the second floor and the
third floor of the wooden tower are also analyzed emphatically. Conclusions are drawn as follows: the deformation
of the inner and outer grooves of the second floors and the dark floors of the Yingxian Wooden Pagoda is not
coordinated, and the deformation of the outer groove is serious. The columns of the second floor of the timber
pagoda mainly distribute in the southwest, the south and the southeast, and the second floor are inclined to the
northeast. The large deformation columns in the outer groove of the dark floor are mainly distribute in the west,
northwest and northeast. The deformation trend of the third floor and the second floor is basically the same, the
deformation of the third floor is more than the corresponding two, the deformation trend is opposite to the second
floor; the second and third floor square column is not tightly connected with the circular column, and their
deformation is not uniform and the square column is more tilted. Compared with the second and the third floors, the
deformation of the fourth floor and the fifth floor is smaller and the whole is tilted to the north and the northeast. The
torsional trend of the two or three inner grooves is polarized, and the torsional trend of the second inner grooves is

opposite, but the torsional trend of the outer groove is basically the same, and presents the counter clockwise.
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Ying County Wooden Pagoda
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Tab.1 Column tilt outer grooves of the second floor /mm
i
W1 w2 W3 W4 W5 W6 w7 w8 W9 W10 W11 W12
J5 FE {2 298 314 194 147 238 188 197 286 115 220 181 131
. H 2 302 304 239 185 182 253 197 189 54 119 83 15
Vit AL 2 25 83 33 22 51 2 10 75 99 19 16 130
Gi
W13 W14 W15 W16 W17 W18 W19 W20 w21 W22 W23 W24
J5FE {2 137 94 195 119 139 343 241 212 446 473 578 385
Bk 253 22 12 143 44 95 189 170 235 438 529 583 406
FAkE 37 57 11 78 73 137 137 77 114 14 41 55
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Tab. 2 Column tilt of the second floor inner grooves /mm
G

N1 N2 N3 N4 N5 N6 N7 N§&

pigas HH 2 320 204 160 137 92 12 172 338

A HH 2 315 227 148 27 2 40 134 381

Dl
A2 4 50 12 3 17 86 171 3
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Fig. 2 The tilt trend of the second floor
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Fig. 3 The tilt trend of the third floor
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Tab. 3 Column tilt of the third floor outer grooves /mm
9z
W1 w2 W3 W4 W5 Wweé w7 W8 W9 W10 W11 W12
JikE iy = 245 35 33 82 52 58 114 42 70 69 81 50
s ES 100 68 17 120 72 49 99 55 68 107 76 50
| 1
FAk R 71 118 160 100 99 167 101 96 268 308 490 282
4

W13 W14 W15 W16 W17

W18 W19 W20 w21 W22 W23 W24

JikE oy )= 181 104 160 108 303 350 572 603 351 440 267 98
HH 2 161 108 174 150 260 390 489 803 288 412 288 105

5 4%:
FAkE 137 29 173 71 73 161 128 125 130 85 59 173
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Tab. 4 Column tilt of the third floor inner grooves /mm
9T
N1 N2 N3 N4 N5 N6 N7 N8
JitE {2 104 164 122 109 181 195 362 158
BH )2 75 108 99 155 150 200 309 125
53 £1:
Ak 2 137 128 130 194 82 121 145 98
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Fig. 4 Torsional analysis
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Tab. 5 relative rotation of bright floor and dark floor /mm
P f A Y=Y Ep pive 4 =2 MM ALFE AR fiikE ZRHMALEE SR AR

N1 449 —97 W1 —105 —208
N2 258 —322 W4 52 —186
N3 168 —46 w7 3 —78
N4 515 79 W10 —117 163

N5 —207 174 W13 —164 182

N6 —24 70 W16 —185 —37
N7 —581 —66 W19 —235 —208
N8 230 —132 w22 —300 158
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