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Study on Adhesion Properties of Polished Quartz Tile Floor -
Take the soft bottom dry construction method as the
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Master
2 Department of Interior Design, China University of Technology
Associate Professor
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Abstract

In order to improve the adhesion performance of polished quartz bricks, the following four
factors are proposed to strengthen the performance of adhesive materials. Three kinds of
additives are added to the adhesive layer, three thicknesses of dry mixed cement wet sand are
improved, and the dry mixed cement wet sand layer is added. Three kinds of doping and three
kinds of back-ditch coatings for strengthening and polishing quartz bricks and floor tiles adopt
soft-drying dry application method, assisted experimental planning design with Taguchi quality
engineering experimental plan method, and made experimental samples in laboratory, and
polished quartz floor tiles. The good drawing strength is used as a reference for improving the
adhesion performance, and it is helpful. The experimental samples prepared at room temperature
are placed in the summer environment simulated by the rapid experimental method, and hot
environments are sought for polishing. The influence of the adhesion performance of quartz floor
tiles was studied to find the important factors affecting the adhesion performance of polished
quartz floor tiles in hot environments and the best combination of experimental factors; the
experimental results of the combination of the best experimental factors in hot environments
showed : the experimental specimen prepared at room temperature is placed in the summer
environment simulated by the rapid experimental method, the tile drawing strength is reduced by
9.04 kgf/cm2 from 0.75 kgf/cm2 to 8.29 kgf/cm2.

Keywords : Taguchi method, rapid experiment method, tile drawing strength
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Analysis of Influence of Bottom Curve Shape of Variable Cross Section

Box Girder Bridge on Vehicle Bridge Vibration

WU Qilun'?, XUE Yanxia?, SU Zhenchao?
(1. School of Architecture and Civil Engineering, Xiamen University, Xiamen, 361005, China;
2. School of Civil Engineering, Tan Kah Kee College, Xiamen University, Zhangzhou 363105,
China.)

Abstract: Based on the geometric and structural parameters of an actual three-span
continuous box girder bridge, bridge models with the bottom parabola of 1.5 to 4 powers
were established with Midas Civil respectively to explore the influence of the bottom curve
of the variable cross-section continuous box girder bridge on the coupled vibration of vehicle
and bridge. And, the corresponding natural frequencies, periods and vibration modes were
calculated. Meanwhile, the dynamic displacements in the middle of the span were simulated
under the moving vehicle loads and different speed conditions, and the influence of the curve
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shape of the beam bottom on the dynamic characteristics of the bridge structure and the
dynamic displacement in the middle span of the bridge was analyzed.

Keywords vehicle-bridge coupling vibration; beam bottom line; Midas Civil analysis model;

variable section continuous box girder bridge; time history analysis
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Fig. 4 Schematic Diagram of Beam Bottom Curve

Y, =a,X 1)
H()ha, FREFIRSE , /15, 16, 1.7, 1.8, 1.9, 20, 2.5, 3.0. 3.5. 4.0,

ZIHEAESE FBYEINTER 1,
®1 HESH

Tab. 1 Curve Parameters

YIRS i
(/) (& )
15 0.014 534
16 0.010 772
1.7 0.007 983
1.8 0.005 917
1.9 0.004 385
2.0 0.003 250
25 0.000 726
3.0 0.000 1.63
3.5 0.000 036
4.0 0.000 008
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Fig. 6 Midas Model of Bridge Superstructure
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w2, R3IF:

xR 2 BE5HIET 10 MIREYAE (87 : Hz )
Tab. 2 Frequencies of the First 10 Modes of Vibration of Bridge Structures (Unit: Hz)

15 16X 17X 18X 19k 20X 25X 30k 35X 40X

i
¢
di

2951 2916 2883 2853 2825 2799 2,694 2616 2557 2510
6.179 6.089 6.006 5930 5860 5795 5536 5353 5218 5117
7605 7531 7463 7400 7342 7287 7.064 6896 6.763 6.654
17.216 17.018 16.834 16.663 16.504 16.355 15.742 15.284 1493  9.209
22.077 21.890 21.717 21.557 21409 21.270 20.708 20.292 19.973 14.649
37.061 36.751 36486 36.269 36.105 35998 36.892 36.512 35971 19.719
39.640 39.306 38999 38.717 38456 38.212 37.252 45357 53.552 35.550
60437 59.893 59.392 58925 58495 58.095 56.509 55762 68.613 53.304
82539 81.868 81.253 80.681 80.164 79.675 77.773 77.106 93.236 72.899
157.04 155.83 154.70 153.66 152.69 151.78 148.29 14737 16735 137.61

O 00 N O Ul ~h W N B

=
o

= 3 BLEERT 10 BREUEHE (87 @ s)
Tab. 3 Periods of the First 10 Modes of Bridge Structures (Unit: s)

BE&E 15Xk 16k 17:X&k 18k 19Xk 20k 25Xk 30k 35Xk 40K

1 0338 0342 0346 0350 0353 0357 0371 0382 0391 0.398
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15 16X 17k 18X 19k 20X 25Xk 30Xk 35X 40X

2 0.161 0164 0.166 0168 0170 0172 0180 0.18 0191 0.195
3 0131 0132 0133 0135 0136 0137 0141 0145 0147 0.150
4 0.058 0.058 0.059 0.060 0.060 0.061 0.063 0.065 0.066 0.108
5 0.045 0045 0046 0046 0.046 0.047 0.048 0.049 0.050 0.068
6 0.026  0.027 0.027 0.027 0.027 0.027 0.027 0027 0.027 0.050
7 0.025 0.025 0025 0.025 0.026 0.026 0.026 0022 0.018 0.028
8 0.016 0.016 0016 0.016 0.017 0.017 0.017 0017 0.014 0.018
9 0.012 0012 0012 0012 0012 0012 0.012 0.012 0.010 0.013
10 0.006 0.006 0.006 0.006 0006 0.006 0.006 0.006 0.005 0.007
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Fig. 7 Frequency and Period of Mode
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Fig. 8 Mid-span Dynamic Deflection in Each Model
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Tab. 5 Maximum Dynamic Deflection in the Middle Span of Each Structure (Unit: mm)

TaEE 15k 16k 17k 18R 19k 20k 25Xk 30K 35K 40X
(kmht) 75 73 75 75 75 75 75 73 7 7

20 -3.743 -3.820 -3.892 -3.960 -4.024 -4.087 -4381 -4603 -4.792 -4.969
40 -3.757 -3.831 -3900 -3.965 -4.029 -4.091 -4355 -4560 -4.747 -4912
60 -3.732 -3.812 -3891 -3968 -4.042 -4.111 -4412 -4612 -4767 -4911
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fTamEE 15k 16Xk 17Xk 18R 19Xk 20k 25X 30Xk 35Xk 40X
(kmht) 75 75 73 75 75 75 73 73 bzl bzl

80 -3.708 -3.778 -3.847 -3915 -3994 -4.072 -4405 -4.636 -4.827 -4974
100 -3.749 -3.814 -3880 -3.949 -4.019 -4.091 -4433 -4706 -4913 -5.073
120 -3.822 -3.883 -3935 -3982 -4026 -4.069 -4361 -4674 -4927 -5129

MAX -3.822 -3.883 -3935 -3982 -4042 -4111 -4433 -4706 -4.927 -5.129
MIN -3.708 -3.778 -3.847 -3915 -3994 -4.069 -4355 -4560 -4.747 -4911
=B 0.114 0.104 0088 0.066 0.047 0.041 0.077 0145 0179 0.217
=EHf  310% 276% 229% 170% 1.19% 1.03% 178% 3.20% 3.79% 4.43%
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Discussion on the Maintenance and Management Mode of BIM
Information Model for BARRIER-FREE PEDESTRIAN
ENVIRONMENT in URBAN ROAD MAINTENANCE

Li Hua Lai !, Been-Jyh Yu 2
! Master’s student, Department of Civil Engineering and Hazard Mitigation,
China University of Technology
2 Associate Professor, Department of Civil Engineering and Hazard Mitigation,

China University of Technology

Abstract

Nowadays, urban roads have changed from new construction to maintenance. The primary
problem for road maintenance agencies is how to improve the performance of maintenance work.
The research method mainly refers to the scoring items in the urban road maintenance
management and pedestrian environment accessibility assessment, and builds a database of road
construction methods and construction materials in a digital way, so as to facilitate the future
planning of information maintenance. When managing operations, it can be executed more
efficiently, so that managers and urban road maintenance management and pedestrian
environment accessibility evaluation personnel can understand road information more quickly,
improve the efficiency of road maintenance management execution, and fulfill the road quality
requirements of evaluation.

27



Keywords: Road maintenance managementr,BIM

-~ ,};ﬂ ﬁ,,’é\g

E(F'I—Aﬁﬁ': O B ;‘{\;E?Eﬂ_
TARRRERAET L, L&
%éﬂﬁw BAPMAEF E & L

TA5 R Tk Fp BB KE

—
|

ki

SE A S TR
e B R ABAKATERES S
B3 B o pfici e B BER
B o AT SN E R A AN

Ji

<«
—=

e

BOFRE B R L B AR

P -

B LR SRR R

K% B B AER AT o

F’]tblgﬂﬂﬂé\fﬂ'{,«% J:II? m{gw .
F’ﬁﬁﬁmﬁﬂﬁﬁ%T?m?ﬁﬁ

BN - Er A AR et
AR PRI R AR EARA KL RGP HEH
S N 2016) > X m Th—r?%ﬂ?ﬂ“*“ﬁ?"
FRF O }%r. FEAEP gL 3 Jﬁé‘imigr,&%a«gg;@ﬁ@ ,
B ’EI'J{:‘@JV;I-E AN 'Mi’—fgﬁz.}mz}
&R
% 3-1 % 2
dr oy o1 7 o)
f ;ﬁiég %@éﬁ L
1 2020 Fﬁ’]‘i%’ B &R T fgf@ RIS AN NP A I b‘?fr”m*f(fj’i*ﬁifl’\m
‘”ﬁ”mirﬁm PR 4G B R MR 2 % o
WHEaE L b
2 R019 Wi [ T IRI @=L & & % 8 575 A8 R 2 & B 138 [RI
FERAEPEZER |PEE
R OREL Y =2
T & AR R T
3 01T jse3x ﬁgi’%? t‘g‘ziﬁﬁé ui‘*bﬁ 8 '[3"&55 g R EE q— # 3
%?ﬂﬁ%i?ﬁ&@?ﬁﬁwﬁﬁxﬁJ %w;+;%»g;
B 2 Y B ArR A TG %"Tfpkﬁ*lgﬁ" P4
Eh FouEig o
4 2016 ﬂ"é%,l"l’T L*ﬁfﬁ“ Ibﬁ: ]%%,’ /EH”"" u;frﬁgﬁ “;‘:‘3 % ;:1‘5@ ’35?-1;! ﬁ”f#-i‘“ &
TOEME AN LB T FRT ARG AT S
AL WA 3D R T AR L AT kR T
‘&*?%ﬂ?&w’zﬁ ﬁ?‘fimmz
5 014 [RRIEE Y 3 2w B 220 BB Y %45 N B EET 0 &% K - a4
ﬁ@%%@@ﬁﬁiﬁﬁ&ﬁ@ﬁ%i&é&i’rhﬁﬂﬁg&
G B R S s R
+’&éﬁ&%%&@ﬁﬁ1&%o
6 2014 |ghsk 0Lt 2 HERN AT E ~ MAE S P IURAZZ BV S EE 4 B
R R AR |G ch T gt e+ BT L R a2 ,ﬁh @

28



Journal of Building and Construction Technology,Vol11,No1,2023

% 3-1 %4 2t
I8 :hlﬂ T 7 )
g e P
R 7 g AT AL ARET R S R AT
BEhFdpths T4 1L L5 LR
0.107 -
BESMadihs THe g g 2
€ 5 0.012-
T 2013 [&ipd) |~ K IRAEE G %‘F:ﬁ%ﬁmét’ g R A A TR AR
2Ry — LAY R L FERARE AR E N E
B R AR I»"J FREAPHFEEERAPBZR G A FIE ST
A fj—m@‘szipﬂi
8 2009 |+ ERFANFEZERLFELIMFT LR EERT I HE 220 FLE T iz
e A (2 SRR L PN RAETE 2
2R EUSFHEED FRRR S AEEHO TREYRE THEE
R - B RL2fEAS R
9 [2008 [iHpF [FEeAEF M FE RN FRAETELE AL - $E RN
e Rk 2 A7 - B i 4 IRI E RS F chlgipl -
1‘17‘;'{'}‘?‘2‘1‘&;—5 i)
10 2007 {2 [Fhe 1 A2 A @ LR L S B - Ry i1 28 A
iyt 2 22 ﬁobh’:}*kﬁifn- RO FIEE A fefrR Il A
BREA T RaE 1L U ERPER
R FEIAAF2Z BALFRM BIoREL 24
TRERMAPE BB RE RES
?ﬁbm#u EREES —rmg\ggw 2 o
112006 |3 fot [@fp i BB (FF (A T MR RD SRt f T2 2 EER 5 0
AR 27 7 * CARNFE S é@ﬁzéﬁ .3 4148 CPLEX & 7 7
PlREE Aty ik m R E R AR TR
AR R E R o

29



T~ YR FI O HEREP A :g,, HORE
o ERELSIRLE

1~ @)El;-\w}ép“ ) B
R AN (@) «FRAFELE: L FREFE
s AL R RAEEE PERTD LG HEE TR
AF%ﬁﬁ%ﬁﬁﬂ?ﬂ“ﬁﬂﬁ A
£ @) riafpy tmLHERIWLIARE
2  REE D R R TN =
R 3 FRMCEACIZ Herm 2 Mt}
YRS B AH R llmMzgﬁ R > e B
£ 2 ,T,sw Ban o AN E CHmAEEP o 023D AR
PER AN A2 SR iR A 4 BE Y A A M
%*o T BERAAE it

TR R AT N

\:

o P s (S22 BEE R Aok 41 -
g IR AEEFT BH L =R T3
_§ YEn | 4 | 4
5 | EFT2ZAF | BRLA | JLER
5 |BER® - | TETR|EFT
‘% EHEmp | BRAEs |
GO|RE R | B |2
ngf % 2ok o L AWy | KD
5 | BTz | TR D eh | el e
% A aE | Py R | &
s 3 Fél
o 5% N
B ®H 2 MR | d £ R
% L PP ' 7 F
?‘? - A
;g; ok
% R AN &
A &
FREEAREY FEG 0L
Pagy iRk R4 5388 o
AP RBERAELEL AR A A Bl 4-2 i BRI 455
B -uaifepifed+¥ziey
Ta FREp FE2ZPME R & AL F G S E R g T
E?ﬂ“éﬁw 54 kiR o RO TFUFRMY FHE WEEL D
BT Az AL H p e
(ER-E S EuER SHE S 32

30



Journal of Building and Construction Technology,Vol11,No1,2023

A2 E B AL A thh L
ek VN S
Bhy &4
p 2
RAESE | PREP ORAERXG#HA G5l /R0 RAMD
&P TR A 4 2
Frgs | D ERER
O« REFRG LFLE
07 %, RSB BBEIL 2800 P 1
Oipg 2 EF PEAGERBELFI X 2 KE
¥ A
D%i%%%%%ﬁ&
giepok |ORRRSRFZHE, & I%EH\ Pk = F 0
wowz |0 FRREE L, SRS Bk kA E T
* O #REE2 K7 2, B2 F oL k2R
Oz g kw2 3
O p 2240k
ok | OEERE
Bipag s (DR =L, Tis Qi
ki Ey | ORISR B
Ry | D RER AL EDL
FAREE |0 E s
R
gpadop |[OFEp a2 E-RAE
= Ogp M\w» Eﬁz”‘ﬁ% TR A TN
O P gede VR 7o 1/3 100 » BLASER R
O &P jed s M‘F% B B R R
(] & pt k2 2 é"’}\#? K F R
e * #p) |[LJIRI 4.0 27T
#eRlE [OIRI 5.0
BFmR | ORI 6.0
L1 IRI &% 4.0
34 T
PPy K Oe = el (ed @ (5% 4r')

31




£ 4-32d1/2pikb 4 H

REIAEP AR AE A Bh
wATE &4
p 2
LS BRRP Okb e XFH2 gl /B2 KRERR
whHAP F R AT BhASES =S

© i s

-‘rp\’*‘*ﬂ

fe “K/&:}Fh&

FEME S FRE | O 5 % 9:(30/": VA FE AT R T
R SRR TRtk ~ & g ﬁéi%wﬁo
" []?$Hb§%%ﬁ*)az¢g REE GG
FHRGEREG @ *ﬂfm*J& SRS S
A%
L sk A% B 2l fRsk e
Dezxi
A fRA ] D%@ﬁﬁ’fh%{%ﬂ
EES i = BIRGEF o 0 (30% T )& F EER
2 ESR fjﬁﬁié’;ﬁab@%mﬂg;gﬁﬂ

O 254 (30% ™ = )A13%
O 3] A % R4

FiEE PR T 22

SRR
LR S X'
FHe i
EANEIE ¥

I

OXRBEFHF ~#ald 2k

OXREFHF ~#al ¥ o wImspik

Dxﬂig\ﬁMﬁrzﬁ“’;%ﬁﬁﬁi%Wﬁ
BEAGEE HaEEr L F 0 & EER

m@a%aﬁiﬁ%m&“

DeFxkE

BamEaz |(OXEEF 2o iyes

Gty |ORBEE 00 G0N T )RS F e

LR AN Elﬁﬂié’;&@b@%mﬂﬂw iy

5 O 2R A (30%2 ™ )% 2 7 3§ %
O % (B 300) %4 G4 3 BFPL 3% 22 4
[0 & 4p B3k %

ESNE L

x4 EE :Oe m%\*vii(ﬁii v fv%?ﬂr"ﬁ)

A HRAREZ FERATRP iERE L 2 o

'l_’? . ’};ﬁﬁ&ﬁ%:‘:{':

32




Journal of Building and Construction Technology,Vol11,No1,2023

-4 Fe i v 5

FHAE P GHE

FHAP FE

Bt RA/B BARGEF: & 3 P
%iz 3 ATHAD L4 ﬁi; B3
. R gRT A BTy e
Dijmjji?ﬁgv—ﬁmlu—wl ""Lm‘3\‘7/§€z7ﬁ€; NE g
F = L BA 2 H A
Oz @b g Mz mgmp Lﬁﬁw% REPMBITY E e
R L e SEIR A L «Lnéa%€éﬁ\> pEp~p
2 R A R C R,
D323 %@ B4 7% 3 Tj"ﬁ'“’mrﬁggﬁ‘ﬂﬁﬁ#"”}??fiég
Al LIERBE R ’TLm’%\" IR AY A T
B, K
O3 24 FR (7 R R ﬁhwwsﬁ?%‘dfﬁﬁé@
WIS IME L2 R ?inﬁaéﬁéﬁ‘éﬁﬂﬂ‘ﬁ
24 V32 ii%ﬂf’rl%\ﬁi
O i% 2@ & 7249 b 2R % AR EAPE g RRT A BT e
?i%ﬁi%??ﬁ‘) PP

,g,j\lijf{f’rl;\ 5T

A2

D23 %E R (A 7FRE)
AR BLTREER R E 2
REME

AR ERAEGEN AR TN E
Bk "'L'ri:e* * i%éﬁﬁ%ﬂ* iR
Rt 2 S8 N

Oz % 108 A% Rk %
ALY T T2 A

Lﬁﬁﬁﬁgi?i
’TLm‘S\; #;E\'Lﬁa
HpFRA

- &
?%

L1108 # & % {73 2c
PR R AR M
lr—g-zl % G\'%

o 1\—\,
g

EE T S T
T AT AT

Oremmid 52 8124 &4
FERFATRBRITES S
2%

R AR ML s S 5

D BlA7I%

AP AR E 2 R AIRTIE S

& x (3 OFchr 108 & A7
“m 5 (R 43 ik
Mg

BRI RN EEA S E Sl
BT - RIS

O 4dEsf FHREST
A fe (A8 85 ) R B 2 92

j_:}%'j:_#grﬁg g ’E&/i‘ﬁzg"'?‘? f_‘fE\} < ;—r
TRF2FEL LT Y IR G

2, A

T

L) = f e 2
AN

e

FRENMAREE T L

AT

oAMET AN S

33




A3

FHREARHE §RFTA S BT A
Q’T{ﬂ.‘%\; «;H “"]LZ{F;;?
~

O Rmms & TR B Fm

ik v A p g 7 Ap W B

Ol ig ee &3 ¢ AR B ik 5Lz 2
#

*Lift'i Bk sigep NARRE R L AE
M R R 92 B A Tk
4 ITZ\*)\;} —/—‘:E!

ﬁﬁﬁﬁ@%#%é%&ﬁiiﬁﬂ%ﬂﬁﬁ

o ¥ @1;}7; Bl

AM

S 108 & R SR TS 12K
FrcLmp

FEHAIRTT A R DM B R

Vs

O %2 g2iphf £ 88 1F %

o PR i A PRI AR B B iy

BEEE Y S L B T FE R RN B R B AP B dcdy 2
7 =%z B

(108 & & 4 {79k & A1 2 H R TR R 4R AR B d 2
LR Ri s

BER?

FHREAERRITL L p A
2 AR B £

34

A PEA




-
1

o
<l

Journal of Building and Construction Technology,Vol11,No1,2023

> P;ZQV%

-
B
K

EXs

Gtk )
S
\\\Xr
q-k- Iz

s

PIPHT R ERERPRE L

-

N+-

f’?Iﬁiﬁ/‘fﬁlpﬁtyp":ﬁE‘ ¥Rz 4 R
#

I“’ ROEE o 1B RSP I e
ATEE P B AR MR T

o

0‘;\‘“ FEC

# !

WEAEAGR %1 R &
RETF R BIARBGARS S A

IARFTOR DG L Mg B

3
d\p
15

v;h—‘l
!
T %
‘\‘?};Jg
1.

B GAREE o
TR FHE-KETG LB
7%P$ﬁ1§$%ﬁﬁ£_£u§@§

”%%@T?éﬁﬂwmiw%

a‘F*‘lM;I':P;?E o ;ngﬁ,‘;
A EEITE2 )ﬁ%'&o

s TR AR o mﬁ@—
TLET R Bk ﬁ’é—-ﬁ\iiﬁ‘ i
l’}lJJ’Eﬁ.—_l_’/*Qi@]it’_ﬂ_‘J‘§,

FeFD (2020) o
Wiz, T T g IRI fp*_;d"—x’;'.i‘g'
N A NS SO kN
FzwAHEa ﬁ/&"@ﬁﬂ?a‘ wtﬁ
1/~ R/ Fi#ﬁ& B
F2(2019) -
A DL AT RERA Ry
LR 2B Lk
Blz@ o < F s e (2010) -
g T2 AT AR E 2T
”F”“"‘*‘\"F‘** sHEER sl K
T oML H®mE R LA H
1‘-"‘?[?]‘4 (2016) °
R T g i
Bk R AP T ’/Eﬁ-g_gnkr,
R BAAKAE S B
(2014) -
BEAE Fui»g_;e‘l.é\_;g:*#%k?
PR R AKE BRI AT
AL o W= L X8 FFT

35

10.

11.

(2014) -

Fp o ToERBENte ¥
2Ry —uéﬂﬂﬁ&%%;
Bl o AL o R E o 58
# (2018) °

2R TERF I hERERE
R AFRAE Y BT 2 Y
wED R ’ﬁllifﬁfi;}i £
&4 (2009) -

WL TYRAEFENGY
B W E R 3 - AT R R
2 ’Eﬂiﬂ;L%gavﬁ'?E]ﬁ
(2008) -

Wid TERtE1RiEL me

AR e - SN e
g 2 #5:(2007) -

seple o TRl iR A Ea (T
A RS R O R S
F® (2006) °



36



Journal of Building and Construction Technology,Vol11,No1,2023

s R AFR R R R B EH
HREAM T Mg ?
1ﬂ@ﬁﬁ*§i%ﬁﬁxkyﬂ%%
PG I ARAR R K G P P 1 ARER
#ﬁi

REELE Y A A R L RS A S BB R AR e B s
B0 R R B 2 E R B RPI B 0 R 7 P ek v B Aok G
ﬁw%éi&ﬁ%?abp’Eﬂi%%ﬁo

BEET SRR GRHEROARSEE£R 0 LR E
EETEY m;,uﬁi?*&-ﬂ‘rr B ¥ ﬁ*tié'%cz:fpﬁﬁl__-ﬂ‘f—rrgli 3B > EEHpF
80% i% & & (7 &= ;L" % F /Eﬁji“ 2 B lg\"’k’ EFL};?‘ BlEciE W ¥ BT 9 E F G

0.16% » 7 & "% Mz 4 & PIFFL Pjiv2 7 o
MAE: Zap4s ~ BoEs UHA  SH R

Application of Numerical Topographic Model

in Slope Slip Detection
Guo-Zhen Lin !, Cheng-Yen Chen 2

! Department of Civil Engineering and Hazard Mitigation
China University of Technology. Aassistant professor
2| udao Engineering Consulting Co., Ltd. Engineer

Abstract

In this study, the numerical terrain model and orthophoto images were generated using the
converted model. In addition, they took pictures of fixed control points and observation points at
regular intervals for comparison. If the slope observation point produces displacement, we can
determine the slope sliding scale according to this.

The results show that the proper layout of ground control points is essential for improving
measurement accuracy, and better results can be obtained with a lower flying height as far as
possible under the allowable conditions of regional features. The aerial camera is researched and
set under a flying height of 35 meters and an overlap rate of 80%. The total average error rate of
the comparison between the analyzed image and the field measurement value is 0.16%, which
can provide a reference for reducing the measurement error of the aerial camera.

Keywords: Aerial camera ~ Numerical Terrain Model ~ Slope sliding
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Discussion on User Preferences of Smart Door Locks in Existing
Apartment Buildings

Tsai Chi Yang !, Alex Ya-Ning Yen 2
! Master student, Institute of Architecture, University of Science and Technology of China

2 Associate Professor, Department of Architecture, University of Science and Technology of
China

Abstract

"Door lock"” is an indispensable safety device for people in and out of every household.
With the advancement of science and technology of the times, door lock products are innovated.
Smart door locks can perform functions such as identification, memory, learning, setting, and
management. Smart door locks are introduced to improve Home anti-theft is the security check

of personnel and property. Based on existing apartment buildings, we will explore the benefits of
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smart door locks, and investigate users’ support, preferences, needs and budgets for the
introduction of smart door locks into existing apartment buildings, so that the future of smart
doors The development of locks can better meet the needs of users. This study adopted literature
review and questionnaire survey methods, collected 433 questionnaires and analyzed the results.
The research results found that: (1) 88.22% of users agree with the introduction of smart door
locks in existing apartment buildings; (2) most prefer biological locks, and secondly It is an
induction lock type; (3) Budget between 10,000 and 20,000 accounts for 43.42% and less than
10,000 accounts for 41.34%; (4) The younger the 10T type, the higher the preference. It is
helpful for planning and reference of relevant units. The interior decoration industry has a new
thinking direction when introducing smart building products, allowing existing apartment

buildings to introduce smart door locks to improve the security and convenience of houses.

Keywords : Smart building ~ Smart door lock ~ Existing apartment building
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Analysis of public space of department store based on the
principle of universal design

LIU SHIH-YUNG?, HUNG PEI-JEN?
Assistant Professor,Department of Industrial Dsign,Chung Hua University
2Graduate Student,Department of Industrial Dsign,Chung Hua University

Abstract

With the change of generations, people's living styles and mobile space are start to change.
And with the dramatic climate changes they are about to face, for such environmental changes,
safe and comfortable indoor space has become an indispensable choice nowadays. This paper
will be based on the seven principles of universal design as a standard, divide the department
store space into five space properties on the public space and analyze it with seven spatial
principles.

The conclusions of this study are as follows: 1. The design and planning of the public
space in the representative department stores in various regions of Taiwan attaches great
importance to each ethnic group. 2. Use seven criteria to judge the space and list the criteria for
scoring. 3. In order to attract more and a large number of people as a commercial purpose,
department stores should aim to make a more comprehensive design for all ethnic groups.

Keywords: Universal Design, Work analysis, Department store, public space ~ Barrier free
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Research on Disaster Environment Risk Factors of Historic
Building Renovation Project Apply BIM Maintenance Management

Shu Hua Hsu, !, Been-Jyh Yu 2, Chen-Chung Chang 3
! Master’s student, Department of Civil Engineering and Hazard Mitigation,
China University of Technology
2 Associate Professor, Department of Civil Engineering and Hazard Mitigation,
China University of Technology
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Abstract

The main purpose of this study is to formulate a disaster prevention management model for
environmental risk factors in the restoration of historic buildings. Collect the environmental risk
factors that may occur during the repair period, carry out disaster prevention management and
database construction, and provide follow-up maintenance and management information in order
to extend its life cycle and achieve the effectiveness of disaster prevention and mitigation

Keywords: Historic buildings, disaster prevention, disaster mitigation
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Abstract

Inventory of the current statue on Kinmen consists of the statue of Luo Mazu and Luocuo
Mazu and a statue of Zheng Chenggong on Jiangong Island. However, their heights are less than
10 meters. In this study, the Manjushri Buddha statue planned and built in Kinmen County is the
tallest one in Taiwan. The main body of the statue is 33 meters high. The base diameter is about
17.6 meters long. It will build with 1,850 granite blocks.

The built methodology is different to those small statues in Kinmen. The statue plans to build
on granite gneiss. Therefore, this study selected the shear wave velocity as Vs=1000~2000m/s
and Vs>270m/s specified in the seismic design code. A total of 18 earthquakes can meet this
shear wave velocity range.

The wind effects on the statue are based on the wind design code in Taiwan. The basic design
wind speed is 35m/sec in Kinmen on the basis of the design code. In addition, the important
factor is 1.1. The 2006 Moranti Typhoon was strong wind recorded in Kinmen. The analysis also
consists of its effect. The structure of the statue was modeled as shell elements. The nonlinear
link elements were used as interface between the base of the statue and granite gneiss on the
ground level to account for the sliding effects.

The fragility of the stature consists of effects of drift and stability. The damage criteria of drift
are based on the code specified 5/1000 as a threshold to develop the fragility curves. In addition,
the threshold of the sliding is used to specify the fragility curves of stability of the statue.
Moreover, the main features of the fragility curves in the earthquakes include the acceleration
ratios between the vertical and horizontal directions. The findings of this research can be
implemented to the safety evaluation of the similar statues.

Keywords: Earthquake effect, wind effect, granite, acceleration ratio, fragility curve

built on the number 284-1 of Guan'ao,
Guanyuli, Jinsha Town, Kinmen County. It is
located in the northeast corner of Kinmen. The

) ) ) ) topography of the site is about 35 meters above
In this study, the Manjushri Buddha, is one  ¢a3 Jevel.

of the four major Buddhas of Buddhism. This
Buddha also has a bodhisattva symbolizing
wisdom in Buddhism. It was donated to Jinsha
Township by the Big Buddha Park
Development Foundation of Kinmen County.

The status of the Buddha is 33 meters high
and the base diameter is about 17.6 meters
long. It consists of 1850 granite units, as
shown in Figure 1. This assemble will be the
tallest statue in Kinmen.

1. Motivation and Objective

In the future, it will also be the most
important landmark of Xiamen Xiang'an
Airport's aerial view Kinmen as shown in
Figure 2.

2. Description of Buddha Sculpture

The Buddha Sculpture is scheduled to be
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tenth modes. The global modes mean the main
body of the statue was deformed. However,
those of the local modes can only turn small
components into movements.

Figure 3. mode 1 T, = 0.61479s

w
~
~
~
o
=3
™
[aa]
N
[¥al
- M~
| ————c - N N
730
s~ >
J 1760

Figure 1.Manjushri Buddha plans to build in
the Jinsha township, Kinmen county (after .
Jinsha township report, 2019).
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In addition, the local modes of the statue
concentrate on the circular plate. The wind
effects expected to be greater than those of the
earthquakes due to the little portion of the
mass on the plate.

Figure 2. The location of the Buddha
Sculpture.
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3. Dynamic Simulation

The global modes of the statue appear in the
first as illustrated in Figure 3, second, fifth and
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Figure 4. The fragility curves of the wind effecté
on the statue.

The displacements at the top of the statue




are 3.422 cm and 10.616 cm for the design
wind speed 35m/s and those of Typhoon
Moranti, 61.7 m/s, respectively. In addition,
the corresponding drift ratios of the statue are
9.249x10-4 and 2.689x10-3, for the design
wind speed 35m/s and those of Typhoon
Moranti, 61.7 m/s, respectively. This is less
than allowable drift ratio designated in wind
design code of 0.005.

Moreover, the wind speed must exceed 81.5
m/s to reach a 0.005 of the drift ratio.
Therefore, we can conclude that the problem
of the overturning stability of the statue is less
likely to happen. This can be illustrated in
Figure 4.

In addition, the 35 m/s, 61.7 m/s and 81.5
m of the wind speeds for the code specified
wind speed, Typhoon Moranti and no historic
record in Kinmen, respectively, have 0%,
14.48% and 50% of the probability to achieve
5/1000 of the code specified drift ratio.
Therefore, we can conclude that the strong
wind induced drift ratio of the statue will not
produce the safety problem as illustrated in
Figure 4.

=

ratio of aJa,

e
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Design code
drift ratio=5/1000

e
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o
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e
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Figure 5 Fragility curves of code specified
= . . . . .
drift ratio with varying vertical

1000 .
accelerations.

The near fault earthquake, such as ratio
av/ah =1, may lead to the statue more
vulnerable as illustrated in Figure 5. However,
if ratio av/ah =0, the mean and STD values of
PGA increase. In other words, the statue needs
to impose greater ground accelerations to prod

78

the damage. In addition, the code specified
PGA=0.2qg is less likely to result in the damage
of the statue.

Therefore, this finding emphasizes the
importance of consisting of the vertical
accelerations in the analysis.

4. Conclusions

The objective of this study is to
develop the fragility curves of the statue.
The procedure of analysis is summarized
in brevity. Several findings will be
addresses as follows.

The statue is nonsymmetrical in plane
and elevation. Therefore, the responses of
the statue with dead loads are affected by
the axial, shear and bending forces due to
the statue with not perfect symmetry.

The weak section of the statue is
located nearby the connection between
the body and the base. This narrow part
has concentrated stress accordingly.

Input seismic ground accelerations
have similar amount of intensity in the
both horizontal directions.

Most local vibrational modes are
produced in the circular plate at the
nearby head.

The drift and sliding responses are
dominated in the weak and strong axes,
respectively.

The fragility curves of the statue
indicate that the probability of exceedance
with a code specified 5/1000 drift ratio is
0%, 14.48% for wind speeds 35m/s (code
specified in Kinmen) and 61.7 m/s
(Typhoon Moranti), respectively.
Therefore, the wind effects on the statue
are not serious.

The probability of the damage on the
earthquake effects consists of the drift and
sliding. The damage of code specified
5/1000 drift ratio didn’t produce any
potential risk on the statue. In addition,
the risk of statue sliding is 2.203% in
probability. Therefore, this can be treated
the statue almost fixed on the ground
level.
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A Study on Integrity Conservation of Townhouse Settlement
Tung-Ming LEE?
!Associate Professor and Chairman, Dept. of Interior Design,

China University of Technology.

In the 21st century, the conservation of cultural property has changed from a single building
to the regional multi buildings. The clues can be seen in the recent Xi‘'an Declaration (2005) and
Quebec Declaration (2008). Including the spirit of place, the common people culture has been re-
emphasized, and the most representative common people culture is the "settlement buildings".

The complex of settlements embodies the social and cultural complex of the era. Contains
common values facing the original natural environment and society. At the same time conserving
cultural values should also maintain the needs of modern life. This study attempts to think about
issues such as cultural conservation, maintenance of modern life, and sustainable industries, and
propose an integrated settlement preservation plan.

Keyword: Townhouse, Settlement, Integrity Conservation
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Explore the Exhibition Space of Kunqu Opera and Puppet Show
YE JINYIY, LIU SHIH-YUNG 2

! Master of Interior Design, Chung Yuan Christian University
2 Assistant Professor, Department of Interior Design, Chung Yuan Christian University

Abstract

In the modern era of multicultural development, cultural forms are becoming more and more
abundant. In the modern era of cultural globalization, cultural exchanges are becoming more and
more frequent. People are paying more and more attention to traditional culture, which provides
an excellent opportunity for the development of traditional opera culture. People are more and
more eager for new culture, which brings many obstacles to the inheritance of traditional opera
culture. Then, in such a complex environment, we can better develop traditional opera. This
research aims at this problem and hopes to combine modern spatial means to achieve a balance
between tradition and modernity. Therefore, this research will explore how to use space as a
means to promote art such as Kunqu Opera and Puppet Opera by using the exhibition space as
the scope of research. After visiting the two exhibition spaces of Laotianlubu Daixi Museum and
the Kungu Opera Museum of National Central University, the two exhibition spaces were sorted
and analyzed, and the space needs and functions that might be helpful to the opera were
obtained.

Keywords: Exhibition space,Kungu,puppet show
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Taiwan's exploration of the application of Chinese palace-style
architectural elements - take the Zhongshan Tower in
Yangmingshan as an example

Ching-Huang Hsieh !, Chen-Chung Chang 2
1 Master’s student, Department of Interior Design, China University of Technology
2 Assistant Professor, Department of Interior Design, China University of Technology

Abstract

The elements of Chinese palace-style architecture played an important role in the development
of Taiwan's architecture in the 1950s and 1970s, because it was not only used to solve the
feelings of homesick people who had moved to Taiwan with the National Government, but also
carried an important symbol of the revival of Chinese culture by the authorities. The space
design of Zhongshan Tower in Yangmingshan is a near-perfect example of applying Chinese
palace-style architectural elements, so this paper discusses how architect Xiu Zelan integrates
traditional Chinese elements into the space design of Zhongshan Tower, making it a
multi-functional conference facility with a strong Chinese culture.

Keywords: Traditional Chinese architecture, palace-style, Yangmingshan, Zhongshan Tower
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	老天祿布袋戲文物館，（詳見圖1）為亦宛然布袋戲團的團長李天祿所創辦。李天祿老先生的一生皆貢獻於布袋戲的發展。在從事了七十多年布袋戲的演繹和教導事業後，李天祿老先生深感布袋戲的傳承，需要一個穩固的場所，可以收藏文獻資料，研究戲曲文化，將傳統布袋戲流傳於後世。便是由此應運而生的。
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	2. 國立中央大學崑曲博物館
	國立中央大學崑曲博物館（詳見圖2）於2017年的11月正式成立。其由洪惟助教授在1992年所開設的中央大學戲曲研究室演變而來。博物館由中央大學文學院的几間教室改造完成。其目的在於崑曲傳播、學術交流和教育宣傳。在這短短几年間，獲得的成功也頗為豐富。展示和收藏了崑曲藝術的文獻、文物和影像，學術書籍的發表和崑曲表演的宣傳等。
	圖2　國立中央大學崑曲博館
	(二) 研究方法
	(三) 研究工具
	1. 李天祿布袋戲文物館
	李天祿布袋戲文物館展示空間有三層樓，再以樓梯側墻為軸，一分為二，此作為空間縱橫的劃分。在這樣的空間架構之下，文物館的展示可以主要由文化創意產品販賣空間、李天祿戲團展示空間、多媒體展示空間、布袋戲戲台展示空間、布袋戲戲偶展示空間，布袋戲文物展示空間和會議空間此七處空間組成。
	入口位於一樓右側，文化創意產品的販賣便位於此處，各式各樣的戲偶和相關創意產品或擺設於靠牆的木製架台，或安置於樓梯牆處。以樓梯為界，文創產品販賣空間後為李天祿戲團展示空間，由牆面的延申作為展示解說次序的工具，將李天祿和其創辦之亦宛然布袋戲戲團的種種經歷和榮耀，藉由文字和物品陳列和表達。在李天祿戲團展示空間中間設一片半開放式背景牆，牆正面懸掛著李天祿老照片，背面為多媒體放映空間，一張古色古香的矮几，幾把笑座椅，和電視機前看布袋戲的時光情景。（詳見圖3）

	樓梯牆的左側主要為布袋戲戲台展示空間，在此空間挑高至二樓，視野開闊，正時候還原布袋戲舞臺表演的場景，在空間最深處是挑高的平臺，平臺是立著精雕細刻的布袋戲台，台下排列著長椅，坐於長椅上，想像布袋戲演出時臺上臺下風光。 觀看大廳尾端設出入口，出入口後設有具有宗教氣息的供奉台，台兩側模仿布袋戲表演時登場下場的出將入相，來描述布袋戲的舞臺搬演時的人物動線和觀眾空間。（詳見圖4）
	由文創產品販賣空間的樓梯可以抵達二樓的空間，樓梯自下而上掛著李天祿布袋戲團的老照片，自上而下又會發現戲偶的面具展示於天花處。 樓梯上來是文化創意產品販賣空間上的挑空空間，可以於圍欄處俯瞰入口處的販賣空間，於圍欄隔空相對的是以複布袋戲的繪圖和幾件古舊擺設。 可以看出，二樓的展示空間較少，主要為布袋戲文物展示空間，將布袋戲的器材和工具分為一個個小單元，像偶戲製作器材、戲服和紙本文獻等，分別展示於同一矩形展架上。 展示櫃後方，還區隔出一個小型會議室。（詳見圖5）
	進入三樓的空間動線分為兩處，其一可由一樓出將入相的通道直達三樓。 其二由二樓展示空間處的樓梯走至三樓，於樓梯處，可以看到木製戲臺上的精緻細膩的布幕和兩側栩栩如生的戲偶。 可以看出，三樓的樓梯牆右側的展示空間主要有戲偶展示空間和文物展示空間，戲偶的展示和文物的展示相互間隔，又彼此互為作證。 其特別之處，是在空間中還設有聲音解說和戲曲音樂，走至文物展示櫃前，由牆邊傳來此處文物的說明和樂聲。（詳見圖6）
	2. 國立中央大學崑曲博物館
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