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Abstract: To improve the efficiency of modeling and analysis of wooden architectural heritage built by the
government in Ming and Qing Dynasties, a parameterized method of multi-semantic model to achieve simultaneous
generation of architectural and structural models is studied in this paper. Firstly, the basic components of wooden
architectural heritage built by government in Ming and Qing dynasties were classified, and the information flow
between building models and structural models was organized. Grasshopper was used for secondary development to
complete the basic building component database. Then, the national key cultural relic protection unit, i.e. Beijing
Deshengmen Arrow Tower, was used as an example, and a structural analysis model was automatically generated
through the basic component database. The structural safety analysis was conducted automatically. The research
results indicate that the proposed method can simultaneously generate building models for detailed display and

structural models that can be directly used for computational analysis. The research results provide a theoretical and
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scientific foundation for the digital preventive protection of architectural heritage.

Key words: wooden buildings ; parameterization ; finite element; building information modeling; structural analy-

sis

e TR ES ARt R VN b UM N (10 SR N Il 952
] T R AR AR R R AP T AR R
BRI PR S I A A B SR B A R A
1R SR SR s P R B TAE SRR b, X Tl 5
B ST, — M SE AR I I 2 i 25 2, 25 il AH
() CAD (IR MU B ) BIAC, JFAR IS TAEZE R Y
{5 EVTR B A Sy AL SFURE AR T 245 A A 8 ) 7 S D) o
FUBERY S8 IS 6 R A A s R AT BT Ao,
ARG BRI T R 2L A FR T it 5
IR TAEGR R, g RS F 2 A B AL W
AR SR AR R E R T E YA R T
BETAE & . W, B TAER S 2 R A 3t
[ AN S UME, i — K T8 A TAERBR PTG
A [H]

BIM CEARE AR ) J&—Fh S IR 25 F 15 B R 2
FEFAEA [ AA 052", HBIM (historic building in-
formation model, JJj 50 50 15 8 B ) iX — M 4%/
Murphy 5528t DI 27 1 A B 0 R, o e S
S BT 5 OGO ARG S A T
SF 43 BT . B S % HBIM 2 SR A A R e Ak i 0L
TRUYHEAT T HRVT . Logothetis 467 @45 T HBIM ) T 4E
TR HIE R AR (A5 HAE Y S0 B SRR 1
PR 5 A R S A U S BT AR L s 2 SO
5t . Banfi 55 EHERAE TAEA T, S anfof i/
S R A ) R B v S TR AR Y TAE R L Es-
ponda %758 1 X 9748 BE L PR JZ= HEAT T s E 5T, R
B FH AR AR TAEHE T8 75087

KZHL I 5% #B A 7E BIM ALY () 3 57 A 7R
;5 ) AV R N B T A B K, R SR 14
RS EACUR TR IRR A EF R DL SR +
SR R A 8 U BUE R TR 5
TR+ TR R HEA T L3RR . F i 5@ o 43
v MY WY 35 [ o2l AR 0 ) A 3R R i A, X 2
B0 A HUR R 0 AR TAR S T SR T ST,
SERGF AR R . Ewi &R TR BARE
PR FOCHEAE B AL SRR Ik, B8 S A R R AL 3
JEAE Tl SR IR BRI R AR AR R L 5K

FEOR T AT B A 2 A B R A T b, o
AR P A B AL S R () {5 2 DI [ . e e e
T B O AU RS B S R S T i, e AR
SRR BT AU S A T R R AL
HACE XSG, e T 3T = 4ERIR A S 5k
B @A TR A N 77 R GDLIE &
G, FENTAH A A

£ HBIM J5 11 , K Z40bi o2 #8 4 v (e Iy sl st 50
SRR EE T DL S WIS B R G R, X R AR
RUFN L5 R A 0 B[R] T A D 1o D A 9 A 2 %k 1
TSN, A AR S B TR &k
A GESE  AH T 2 SRR T RN 4548 43 T AR IR A AR A
ZIG M ESAAEZE S NI To ik A SR A 1 2
TTEE IR ) B 0 3 T, AN R AE UM S AR
R 2 R S SRR I 25 A AT g i [R] R ARE SR
AAFH B AT Rhino A 2844, 3 Grasshopper
FER AT, XTI B AR JE 55 i d 5 5 450
FEE T Plp ) AR T AE MO BRT . AR SO e X AS ) 4 4
KA G5 A A TR AR BB B AT 3 i, 25 TR A (RS A
A B R 3 AR S U TR 2 2 1 3% SR  [R) BSE XT B
5B SOR EER I R R A0 , AR I ) 22 R
i 55 AH N Y 0 BT AR L AR DA S e 1 A
ZER R, Sy AT L SURRAE (S5 A 50 BT
I AT B ik AR . e L BT B AR K
ERY SIS AT AT

1 ZRUEXNERESHUERTE

1.1 FHiREELEN

ARSI ) FE B R R SR, Rk
B T AREAE R0 B3 453 AR, 5 45 AA RS Y %) 4 F ) 2 i
FT 250 4 4 i Ay M v E 3 AT S0k AR By
RIEF A 1 BT R L S R B 22 R | SCRk
7 3 RO B - HIK 7 Grasshopper TR H
CHIEAT R IF K, S PUAPZEXT 4, §7 5T Grasshopper
w05 B AR SRS ARSI B S A
XSG, 43 Rk Az LA & P 6 s T2 e bk



230 PN S QRS )

AL AR CERE GG B AEHE B4 61
PREE R SASRY | SE ST ARG 5 BZE . AR 2
L OTER VA F= SANE s e Ry B 2 € = VA = 5
B, I [ 20 A6 T R 25 A AR 5 2o SCAE O 4 o5
SHUE B IR SRR B X [ A A s SRR
T B A, RS B AR . e Je i Ay
{5 B R B s T 8 X7 4, 90 S 35T Python
o mapd! 318 ] ANSYS #4532, A 8 58 4 14
SR

T T

Bl B B, TR
R BN B BTy
i

5 L | sttt
' Jatk )

s AR St

B —

R SLin Lkt |
A LT 5 ] :
1 T NN :
i PO ——— i E JEME [ MEODT A i
L. ,

- ANSYSHU T 8T Grasshopper 1 [FZE45 1

5 — 1 :

it i [ ﬁ]ﬂqmap(il 0.58.011 | : E sepfte || &I:J :

C S T R B

A1 BB ST R

Fig.1 Overall framework of the parametric generation method
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Fig.6 Structure analysis model of Deshengmen Arrow Tower
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