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Mixing Landslide Debris with Cement to Prepare Porous
Material for the Reconstruction of Slope
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Abstract

Landslides along the mountain road are common in Taiwan during
typhoon season. Among them, some are up slope failure; others are
down slope failure. For the latter, a large portion of road base may be
lost. Traditionally, to reconstruct the road base needs to construct the
retaining structure first. But, it usually takes long time and needs large
budget. This research aims to develop a method to speed up the road
base reconstruction process by making use of the on-site landslide debris
and the geo-synthetic material. The coarse aggregate can be screened
from the landslide debris and used to form a frame work to carry the
load from the surface traffic. The fine particles in the debris are
flocculated to larger particles by mixing with cement slurry. Having
large particles, a high permeability can be expected. In addition, the
cement added to the backfill material can also strengthen the frame work
formed by the coarse aggregates. This backfill material can become a
porous c-¢ material for the geosynthetic retaining structure which can be
used to reconstruct the lost road base of a mountain road.

Keywords: landslide debris, road base, porous material, cement
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DU st T VB B ARER - PRI RSB AL (Controlled Low Strength
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I EE RS 2= (American Concrete Institute [ACI]G) 229R ¥t CLSM
TEFe - PERIMHRSREEADE £ AR S B E R RS E R Ak - 22—
T E B R TEIE M E ARSI o IR ACH116R BiRZKE - CLSM EFR &7
28 RIUBRGRIEAFEE 84 kg/ cm2(8.2 MPa )AyA#L - 1fif H A AHER SIS ME(E ]
Z CLSM HBEs@fE R #EHS 21 kg/em2(2.1MPa ) » i 1 %75 8 JR N RyRe A A
e T AR FTZH E BHIZ AR FCEE U7 AR TR & 08 2 2 5 fe (2002) B2 2 HY
CLSM Ei—f ke T HCEE BAYZER - CLSM [ 2 BB&ERUKIERIL T ARY
0.1~0.2 t» B—fEst T HEN—F » H/KKIEAE 1-1.5 2[5 HERAEEE
TG4 EZ CLSM HOKIKERAE 2~4 Z 8 S — MR AE 1 0.4~0.55-CLSM
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CLSM J—fdi 28 REUBAGEE A 84 kg/em2( 8.2 MPa )4l » it [EEE
UATR R W E (F RN CLSM K& IHVE G - —IDUBRsRE 3.5~7.0 kg/cm?
(0.3~0.7 MPa) - fij H BT B4 ME(# F 2 CLSM » K #({77 2 iBRGE B AR #8821 kg
/em2(2.1MPa) - %58 CLSM {E B 5 AHR TG < 54N » FER AR 2K
DA TSt )7 = A BRIZ A BEME -

2. CLSM ikt

CLSM 287 (PR R RIFE R BERER TR D K CLSM A% (e & il » iRk
R EZE R IR EIE TR K E - Gk By TR
SEROFEE K 2BREDIKIR SR - RESTHVIIFAIR S8 AR ES B - HI
R REFRAA MR A K & B2 EME » AR EKE 2B - FegE
ERVDHTIAR - SE RN G HAEEEE  HER TR -

3. CLSM B iele A

R EREM R 5t 2 (American Society for Testing and Materials|[ASTM])
PR E PRI SR AR & 58 Ri% - MEHET TR B AR S5 B ( ASTM
CLA)EAHERIE ~ BB e alls - Dl ffefr CLSM Hf e MR Eil
FEE AR T o BB U7 E R R R T EE K B %X £ % (Chinese  National
Standards[CNS])=, ASTM HHRBEH » FIRRFL > EPS BRIERIZURE - (5
FEFIZARHA B R A IHMEVIRY R EARE - B DE(E A 2 e IR R E 2
TR TR - IR T RE S A SRRy - SR TR NE
BIBIVEEAE » Rt - FEFIEARHERRERL CLSM | » F T RS DRI S ik
KRR R R EE » HR TAZH F > FFF 2 TN - 8% - EAME -
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TAHEFR i 03377 B Ry ELAE MM Ry i -



% 2.4.1 CLSM Ei—fiii e+ 7 PR (e 5 NGV =, 2002)

P MR A -
{H A FE(kg/m3) —E R SE T
#EHCLSM) A B[R}
KRB 4ER} 100 ~ 200 100 ~ 200 250 ~ 450
NMEREAEE 50 ~ 100 - 0~ 100
7K 180 ~ 220 200 ~ 500 180 ~ 220
W/B 1~15 2~4 0.4 ~0.55
FERR 200 ~ 400 - 700 ~ 1100
4kl 1280 ~ 1480 - 700 ~ 1000
Fegt+ o+ - 1300~ 1700 -
N SR N KR
ey RG] -
S SR YA
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% 3.1.1 ;3 Em T I LR R

Emot LR (mm) KEFEEEE (%) BEETEE (%)
#4 4.75 0 100.00
#20 0.85 6.348 93.652
#40 0.425 0.577 93.075
#60 0.25 0.131 92.943
#100 0.15 0.498 92.445
#200 0.075 0.420 92.025
0.0525 3.000 89.000
0.0371 3.000 86.000
0.0265 5.000 81.000
0.0179 7.210 73.790
0.0100 5.903 67.887
BREER T 0.0073 5.903 61.983
0.0052 7.379 54.604
0.0044 4.427 50.177
0.0038 2.361 47.816
0.0034 1.181 46.635
0.0012 20.071 26.564
JEEE 26.564 0
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BORAR HYEIE
O kK
oD HhE 2.66

SSD L 2.69

/K= (%0) 0.8

7% 3.1.3 MMM AR

i FLE&(mm)  MEEESEE (%) | BEiE 2t (%)
1" 25.40 0 100
3/4" 19.05 0 100
1/2" 12.70 17.97 82.03
3/8" 9.35 38.30 43.72
#4 4.75 43.31 0.41
IESE: 0.411 0
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AFE 24 /NFFR o RS MORE TR M BRag BRI A
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3.5 HASHRIE
L SEEELL Y H K REUKRLU R & -
2. T KR AT AR b 0 A B T 5y P ©

3. [EHIHHEBISERR 4 - SEFELATER 10 om(8)x20 em(h) [EIEERLEL - i
BT 7K - 14 5 - 28 TG > FHBHIEIN » BT A
B~ BB - 2B -

3.6 sABREHE

A H Y RGBS 2B » st TR B S A KRS &
Mk - RIS AR ~ (REELE ~ SRR - SRHSE 2 Rt - R 3.6.1
FoedBIHEH > 4ERRL B 3.6.1 HEEEITR

% 36.1 525 HiR

ERHE SEHE SEHE
24 /NIFERERSRE | > 7kg/cm? CLSM B & S
28 REEFE®E | > 20kg/cm? CLSM B El e e
BIFEHE > 10~2cm/sec HETHE

58 (kg/cm?)

— 20

1.0

BEN7TEE (g/cm?>)

72275 M (cm/sec)
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A 1 EERES LIS - R M KRS A S E R [BHEARL - W F & 1
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FLZB /K [BIEAT R ~ B RS A 755 - $HEDETHRAYRIIE R N [ (R A
Bh2IEVE K BB BREENILA AT » PLFIE I & R B 5 Z [RIEA R -
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4.1 FoEbRA I

SrETBRSEIR - NEEKE Ry 3209 1L T - HUKREME NN - S 8RE
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o tradbnigslan & 4.1.1 - giirsEny LB LIrr iR fEgaat 2R - 58
FERFE B - IRAERG bRy - WHE RN BUE B R 2 i
EERCEE - AR As B 2 [IEA S G R BRI (F - 25 B S H e s T B
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BRI AR NT$1230~2200(40%% 4.1.1) - AGd B HATH & Z A ER
SIMT RS 2 Am® [EHEATRHIC R BT R 2 BCEL B A » 1707 A R BE(E R
JolE—f% CLSM B - (HEgS R~ B (R 4.1.2) » SR A (]
SRR RSB AT FI e Bt B P AR B AT 1 > P Im’FRdE 2
HESH KR HERE] 104 £ 6 H &8I TIRYIEHERESSE -



F 411 I ERE L ERRTEEA L TEZES)
2 rmdE 5 sHEEMA | JbE | & | EE | fiE | 8H
PERIVEEsRE R
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Abstract

Since the completion in 1985, Dajiaxi railway Bridge stands in the
critical position in connecting Fengyuan and Houli in Taiwan Railway
Administration’s (TRA) mountain line. Due to multiple typhoon lashes and
other natural disasters in recent years, the armoring layers in the main
strem chennet were exposed and damaged because a great deal of river
water concentrated and scoured the riverbed. In order to maintain railway
safety, tetrapods (wave-dissipating blocks) have been allocated
successively for the protection of the bridge piers since the emergency
treatment budget was planned in 1994. However, the bridge foundation
exposed due to scours over the years, and seismic resistance and
structural strength were deeply influenced. Therefore, TRA initiated the
bridge pier replacement project in 2009.

Dajiaxi Bridge experienced pier replacement in 2009 and 2018, and
the pier replacement project is first seen in Taiwan that applied in the
railway bridge. It best fits the interest of TRA's object, that is, to maintain
business operation during construction; also, the construction was free of
temporary support which greatly avoided damage from floods. The feature
of the construction is on the application of new piers on both sides of the
old piers. After completion, the old and new caps and beams are combined
and the old piers are removed with low vibration; and eventually, the
bridge is supported by the new piers. The benefits of this method were:



saving a great amount of emergency rescue budget and work force costs.
Furthermore, public transportation safety, overall corporate image,
collaboration between industry and academia, empirical validation of
bridge pier replacement and TRA's bridge management and maintenance
are also promoted via this construction.

Keywords -Dajiaxi railway Bridge ~pier replacement ~armoring layer
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Abstract

According to the project ‘TRA Rapid Transit Systematize in
Metropolitan Area’, Sanxingqiao station was built under the consideration
of serving more passengers and was opened in 2016. Abide by the
regulations ‘Regulations Governing the Installation of Public Artwork’,
featured public art with local, cultural and historical context should be
planned and staged in a public building. By installing artwork to decorate
and beautify the station itself and the environment, it strengthens the local
features of the station and Increase the affinity of station construction. The
artwork selection and installation of Sanxinggiao station with the theme
‘Spreading the fragrance of flowers to convey love’ went through a
two-year process and was finished on November 1st, 2018.

Keywords - Public art, Sanxinggiao station
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Spread flowers. Pass love
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Xiangshan District, named after the flowers and plains,
three surname bridge station is located in Xiangshan,

ITT 1Y

Sanxingglae Statlon

Xiangshan flowers in full bloom, spread flowers, the station
full of travelers, pass love.

Artist : Hannibal Chen/
Full-View Consultant Company Ltd.
Year : 2018
Materials : Stainless steel
%) Dimensions : 500cm height x 200 cm width
Maintenance : Taiwan Railways
Administration
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Abstract

The aim of this study was to analyze the impact of online-offline
channel integration to Taiwan Railway Shop (TRS). Since the New Retail
concept was announced from Alibaba founder Jack Ma, which had been
greatly affected retailing industry. The Online-to-offline (020) commerce
has changed the way people consume and become an important issue in
recent years. A descriptive survey design was adopted to collect literature
and relevant reviews. The study findings may server as a guide for future
click-and-mortar strategies to improve business performance and raising
competitiveness.

Keywords - Taiwan Railway Shop, E-commerce, Retailing, New
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