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ABSTRACT

ABSTRACT

Over the years,the Architecture and Building Research
Institute, ABRI has continuously conducted a series of studies on the
"Feasibility Study of Smart Disaster Prevention System for Hillside
Community”.The results of hardware development are quite fruitful,and
related results have received positive responses from community
residents and the industry. However, in terms of practical operation, due
to the fact that the demonstration sites have not suffered heavy rainfall
or earthquakes and other natural disasters in recent years, and the
demonstration sites are all located in communities,large-scale
destructive experiments cannot be carried out, and relevant damage
parameters cannot be obtained.Become one of the biggest issues facing
this series of research. On the other hand, due to the high cost of existing
monitoring equipment in the market, the weather resistance of self-
developed monitoring equipment must also be tested. Therefore, it is
very important to conduct large-scale tests to estimate the safety
management value of community monitoring equipment.Since the
relevant tests can obtain a lot of operating parameters from customized
conditions,the expected derivative results will also be quite critical, such
as verifying the monitoring and management values of artificial slopes
and natural slopes, building the Internet of Things for disaster
prevention on slopes, and visual advocacy, etc.However, the model is
close to full size, including slopes, retaining facilities, rainfall facilities,
loading facilities, etc. Considering the time and period of construction
to obtain representative results, it will be implemented in two years. In
2020, the field selection and model setting, installation of related
instruments have been completed,and the load has been increased and
the actual earth stress has been simulated. In 2021,non-destructive
testing and high-speed destructive tests will be carried out to obtain the
physical and mechanical behavior before and after the failure. During
the period,three-dimensional images and videos were taken to reproduce

the appearance of slope damage in a realistic manner; the aforementioned

XV



By AR E* A HAREFELERRAEFY

results were integrated to formulate and verify the management values
of monitoring instruments in various situations, and large-scale seminars

were held to promote the series of research and development results.

Keyword: Hillside Residential Communities, Monitoring, Large-

scale Model Test,Monitoring Threshold Values Evaluation
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1. Failure processes in a full-scale landslide experiment using a rainfall simulator
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2. Precursors of instability in a natural slope due to rainfall a full-scale experiment
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1. Laboratory rainfall-induced slope failure with moisture content measurement

Tohari et al. (2007) # 7 — & 7| H07) %5 & 2% 0 $03] 7 & Bl4o B 2-8 22 [{] 2-9 #1
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Dimensions in melers

(1) 1mm metal mesh

(2) Detachable gmvel tank

(3) 20 mmacrylic beard (grid: 0.1x0.1 m)
(4) 1 mm metal plate

(5) 10 mmacrylic beard

{6) Instrumentation hole

(7) valve

W 2-8 ## " & #75= L W (Tohari W29 #uax &H £ 7AW (Toharietal.
etal. 2007) 2007)
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W 2-10 #-3)4A 4 2 2| & W (Toharietal. 2007)
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2. Failure process and hydrologic response of a two layer physical model: Implications for rainfall-

induced landslides

Lourenco et al.(2006) 1 * 45 ¢ &) f Ho2 s L £ B i B P2 7 5 0 TR S ik
BHS R T L S A7 RS AR T A HORR S S 0 2 H R
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B 2-14 e PREIEGEEEHE X B B2 7 5 (Lourenco et al. 2006)
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ss#8 \
Failure sequence: 1-2-3-4-5-6-7

Failure mode: Retrogressive failure-lateral spreading

1-2-4-6:slide
3 -5-7: internal erosion ~

W 2-15 2 ;22480317 5 (Lourenco Bl 2-16 B yrpidk (s A+ ek
etal. 2006) (Lourenco etal. 2006)
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231 345 B

“E ¥ 33 % i ke (Information and Communication, ICT) <% B > & 3 E Bl 4 32
(Wireless Sensor Network, WSN) » 3 2338 b 4 HT i & F7R 7 i O i % @ﬁi%];uii R E
Rlfrze BAm i > RS EE AP E IR PIRE KRB F A7 ~ HET2
FR> - RN HpMATEARRBE AL FEOER > S HF T L BT RIKA
L TR EE DR AT LB o 4o Zigbee ~ WIFi ~ 2G ~ 3G & 4G ¥ 0 it X 7
BEEA S AT A 2 BEE T LU A RE R A ORB ARG

E KR Aol 2-20 A7 o RTE B iR e & FEAEAR B E AU B B (Low Power Wide
Area Network, LPWAN) > # z LoRa ~ Sigfox ~ NB-10T ~ Weightless % & #id i3 iy @ &
B RIRPP TP RU NPT - FRRA K EEERS AP D LPWAN A 5 BEJE
BoFREF - MPECMSARFEFROE BETELE RS 0 Badk bAn M AIATIR
ik o ﬂ“’%ﬁéﬁﬁﬁ—ﬁﬁﬁﬁﬁﬁ@(mmmmﬂm%man@UMMNﬁaﬁ
IR BT ARSI B FRYERAAET oL A ERE

W= 7/ SIGFOX LoRa" NB-IOT

W 2-20 ¥ A (Internet of Things, IoT)¥ LPWAN if it 3 <)
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< Roenpd iz > Gl4eE T ~ WIFQ ~ Thread ~ Zigbee ~ 4G ~ 5G % % e B e fo i A3 13 @’@‘JT%
%o H ¥ WIiFi-~ Zighee ~ 4G &_p % A B TR ks @ * 2358 Ra g4 07 Fs
iﬁﬁ%’{ﬂﬁ@“ﬁﬁ°&£%ﬁ§?%k%’ﬂiﬁém@“%ﬁ’E{%*%ﬁ
HooMHAE . PR RS R B aRT R 0 P TR R s R R g
ﬁﬁlfé’a;i; » 5w %&{LPWAN FirA 4 ik o

LPWAN = = £ 3 NB-loT - LoRa - Sigfox % #£3# 18 {7 e 2k 1§ £ 2018 ¥ 8% +
K T A AL R RAHERDET T APHMEITERF T2 BB TH
PR AT CIRBEF R FENBALIEER A FH o MHER ia\ 4 1 (Low Power Wide
Area Network, LPWAN)2017 = & & #-pf § 4% ~ 75 #& > NB-1oT ~ LoRa ~ Sigfox = + ®L 3 %
R 7R S eI o NB-10T /5if R13 82 R14 % 4 hig (4 > e #1867 ¥ 5 LoRa 5
Egﬁéﬁﬁﬂﬁm%ﬁ’%éﬁ%%ﬁﬁﬁ,&WM£K$%ELESZ®WKNBMT
FALRYERRE TR S DR 2T E ERSTES T $4p M IR 5 LoRa
¢?m§&‘?§%%‘l%#%$ﬁ%%$’ﬁwm%iyﬁﬁﬁlﬁ?%ﬁ%’i*
BRAFROTERL - FEERE BT FIFE

@Zﬂﬁrﬁﬁm*ﬂ&%@ﬁ$ﬁ@ﬁﬁ$%ﬁ’?ﬁ&é?m@$$1%%$’
A A @ RRe =t 2@

Distance (m)

A

WAN (>1000)

City & Nation Time to get low

wide data rate over
long range
at low price

Cellular (16, 2G, 2.5G, 3G, 4G)

WLAN
(100)
Local area
networks Standard radio

(W-Mbus)

WPAN
(10)

WAN
(1) Bluetooth

0,01 1 data rate (Mbps) 10 100

W 2-21 %A S Bl B S 2 BIGIERN 0§

(B % %R ¢ https://www.inov360.com/en/sim-less-networks-the-new-eldorado-of-m2m-and-internet-of-things/)
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G LPWAN Bt 3 ¥ 8 £ 0 53002 R8¢ - Faeng 4 Rz
*E- A o RA o i 4e LoRa £]4 % 2. — Olivier Hersent & i e > 3 4p & iTehk 5 B
GUTRAAE A RPIASATOFE c EF L > FBBERT AR T H 0 TS BHTE
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PIHE SR AU CFEFNE RN FFE o SR A PPFG U e AFRRA

BT REFR AT T AR TIEBRR AL P Ap T R kR L
EREHE A d R RS o KA R0 0 DR F 6 0 R 2-22 477 o
Concentrator Network Application
End Nodes /Gateway Server Server
@
tracking
smoke alarm 3G/

Ethemet
Backhaul

wiater
mater
rash container

vending
machine

gas monitering

LoRa® RF TCP/IP SSL TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload
AES Secured Payload

W2-22 LEEdgt AEHA LF

(B 5 k&>t lora-alliance.org)

LORAWAN 1 5 5 B3 o U B AP 00 3 6 5 BE @ i sholicd o Ak 5 (B e MR o
F O genl o @i b RURE (Bl g~ 2 5 e s G E e s WIRRI)RCH 5 BE P el
Bodw oo d PRORELIEOAILFREE > S YRR BRTAEIS L
FE2Pied L ERPREHEFD RmR - NETL R RERTE -

LoRaWAN e in'g g * R H G » L2 F 0 P BB d #E @iz > ¢H* %
B A AR APHEFELET B BRRET TP RS o - Bk RERESE-BR
Bk e wj&m*érﬁﬂ& P BB FAER AL KPR R AN L SRS 0 S
AT R R AR TR A AR S BER R T - Ak GSMA %3 LPWAN %
& I AR T fodft ¢ o LoRAWAN  H 8 Bar® B 3 F) 5 2 o 4 1 A AR % v
RN RV B % E B En & o LORAWAN g %% £ ¥
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Bl o 2 RN S SRR F BRI AL R TR A FA Y
Bofhp o PR AR SRR BB AR o F15 LoRa AR A AL S WL 1
FRHEEART D he FHFE TR chpE G o Foonolicdp e FTEF O o R Y
TN AR AR - B PR Pl o dok - BREEE G - BFand i
T2 RATRM o M R I Bl iR S o T Y B R (KT F i o i
RS SRR AN L & A SR AL LR Y R S R
Bt RBHT S E A o (11T B2 fenk : https://read0l.com/5xzLQE.html)

LoRa/LoRaWAN z_ #m‘n % LoRa g » = % Cisco ~ IBM ~ Semtech ~ Microchip %
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