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Paper ID ) )
First Name Last Name Paper Title
number
9105 MOHD KHAIRUL MOHD AZIZ RAIN GAUGES NETWORK SIMULATION USING GEOSTATISTICS AND
BAZLI HYBRID PARTICLE SWARM-SIMULATED ANNEALING OPTIMIZATION
. . DIFFERENT RATIOS OF RICEBERRY RESIDUES AND WATER ON HEALTH
9106 Wattana Wirivutthikorn
DRINK PRODUCTION
. . ADHESIVE STRENGTH OF INJECTABLE INORGANIC ANCHOR MATERIAL
9108 Hidenori Tanaka
IN CONCRETE
. L. MICROPLASTICS INGESTION BY FRESHWATER FISH IN THE CHI RIVER,
9110 Pattira Kasamesiri
THAILAND
9112 Md. Abdur Rahman EFFECT OF CURING PERIOD ON THE PROPERTIES OF CONCRETE
. COMPRESSIVE STRENGTH OF CONCRETE WITH SEAWATER AND
9113 Bernardo Lejano
POWDERED EGGSHELLS AS PARTIAL REPLACEMENT FOR CEMENT
. . CURRENT SITUATION EVALUATION OF TAKASAKI CITY BY
9115 Toshikazu Nishio
FORMULATING MODEL OF URBAN POWER
. CHARACTERISTICS OF CULTURAL LANDSCAPE IN THE GATEWAYTOWN
9117 Tomoko Miyagawa
OF KUDOYAMA
AN INVESTIGATION ON THE PRODUCTION OF STABILIZED CLAY
9119 Mohamed Rashed BRICKS (UNFIRED BRICKS) WITH MIOCENE CLAY AND SOME WASTE
MATERIALS
. . EVALUATION OF AUXILIARY METHOD IN TUNNEL CONSTRUCTION ON
9121 Fahmi Aldiamar
MIXED FACE (SOIL-ROCK) CONDITION
. . EVALUATION OF RELATIONSHIP BETWEEN DECREASE IN TENSILE
9122 Mitsuru Yamazaki
LOAD OF GROUND ANCHORS AND THE GEOLOGICAL CONDITIONS
. RESIDENTS’ EVALUATION AND CONTINUITY IN THE CASE OF
9123 Shinya Tsukada
SHIKISHIMA OPEN GARDEN IN MAEBASHI CITY
. A COMPARATIVE STUDY ON THE PERFORMANCE OF SOIL NAIL AND
9124 Lee Li Yong ,
MICROPILE IN SOIL SLOPE STABILIZATION USING SPENCER’S METHOD
. . PORE-STRUCTURAL PARAMETERS OF VOLCANIC ASH SOIL:
9125 Arjun Baniya
COMPARISON BETWEEN NON-DESTRUCTIVE AND INDIRECT METHOD
. PROPERTIES AND LIQUEFACTION RISK ON BULK CARGO CARRYING
9127 Muzamir Hasan
BUKIT GOH, KUANTAN BAUXITE; IN ACCORDANCE WITH IMSBC CODE
. EFFECT OF CONSTRUCTION SEQUENCE ON THE PERFORMANCE OF
9128 Juan Wei Koh
GEOTEXTILE TUBES IN A CONTAINMENT BUND
. STUDY ON THE PERFORMANCE OF SHALLOW SOIL MIXING WITH
9129 Juan Wei Koh
CEMENT
. OPTIMISATION OF SENSOR LOCATIONS FOR RELIABLE AND
9131 Tharindu Abeykoon
ECONOMICAL EARLY WARNING OF RAINFALL-INDUCED LANDSLIDES
. THE COMPRESSIVE STRENGTH AND DURABILITY OF CONCRETE WITH
9132 Mary Ann Adajar
COCONUT SHELL ASH AS CEMENT REPLACEMENT
9133 Masaaki Takahashi WATER POLLUTION OF THE KAIZO-GAWA RIVER
. . THE CONTACT PATCH ANALYSIS OF THE SOLID TIRE TESTING BY
9134 Chakrit Suvanjumrat
FINITE ELEMENT METHOD
. . DEVELOPMENT OF DYNAMIC FINITE ELEMENT MODEL FOR RIDE
9135 Chakrit Suvanjumrat
COMFORT EVALUATION OF NON-PNEUMATIC TIRE
EFFECTS OF MINERAL AND CHEMICAL ADMIXTURES ON THE
9138 Nolan Concha
RHEOLOGICAL PROPERTIES OF SELF COMPACTING CONCRETE
AN IMPROVED PREDICTION MODEL FOR BOND STRENGTH OF
9139 Nolan Concha DEFORMED BARS IN RC USING UPV TEST AND ARTIFICIAL NEURAL
NETWORK
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IMPROVEMENT OF STRUCTURAL ANALYSIS BY MODIFICATION OF

9141 Windu Partono
SITE RESONSE ANALYSIS AND EARTHQUAKE FORCE DIRECTION
EVALUATION OF DEBRIS FLOW CONTROL USING SABO FACILITIES
9142 Naomasa HONDA
BASED ON NUMERICAL SIMULATIONS
. . APPLICATION OF TAILINGS AS THE SUBSTITUTION MATERIAL OF FINE
9143 Yogi Priyo Pradana
AGGREGATE IN THE HOT ROLLED SAND SHEET
. ESTABLISHMENT OF RESIDENTIAL FLOOD DAMAGE FUNCTION
9144 Noor Suraya Romali
MODEL FOR KUANTAN, MALAYSIA
UNIT WEIGHT AND COMPRESSIVE STRENGTH OF SOFT BANGKOK
9145 Cherdsak Suksiripattanapong CLAY STABILIZED WITH CALCIUM CARBIDE RESIDUE AND BOTTOM
ASH
COMPOSITIONAL CHANGES IN SEA SLUDGE SAMPLES FROM HIDAKA
9147 Hirosuke Hirano PORT IN WAKAYAMA, SOUTHWEST JAPAN, COLLECTED MONTHLY
FOR A PERIOD OF 16 MONTHS
. ACCEPTANCE OF MINING COMPANIES IN INDONESIA: COST AND
9148 Einde Evana
BENEFIT FOR SOCIETY
EXPERIMENTAL STUDY ON BEHAVIOUR OF VERTICALLY LOADED
9150 Lua Hoang
PILED RAFTS RESTING ON SATURATED CLAYEY GROUND
. VALIDATING CREATIVE THINKING PROCESS EFFECT IN THE 2011
9151 Misato Uehara
TOHOKU DISASTER AREA: DESIGNING LANDSCAPE RESILIENCE
. . COMPRESSIVE STRENGTH OF LATERITIC SOIL IMPROVED WITH
9152 Nuttapol Triamcherdtiwong
BAGASSE ASH AND CALCIUM CARBIDE RESIDUE
. MICROMECHANICAL MODELING OF TENSILE STRENGTH OF SHORT
9153 Gilford Estores
RANDOM CARBON FIBER REINFORCED CONCRETE
. EVALUATION OF NUMERICAL APPROACH IN SLOPE STABILITY
9158 Nafisa Tabassum
ANALYSIS CONSIDERING LARGE DEFORMATION OF GEO-MATERIALS
A GEOSTATISTICAL APPROACH TO DEVELOP THE SOIL ZONATION
9159 Md Aftabur Rahman
MAP: AN APPLICATION FOR CHATTOGRAM CITY
RESPONSES OF DIATOM COMMUNITIES TO CHEMICAL VARIABLES IN
9161 Akio Nishida STREAM WATERS RUNNING IN SERPENTINE, LIMESTONE AND
CLOSED-MINE AREAS IN KINKI AND CHUGOKU, JAPAN
. PREPARATION OF GEOPOLYMER CEMENT FROM SIMULATED LUNAR
9162 Kazuki Sakamoto
ROCK SAND USING ALKALI FUSION
. ANALYSIS OF ECOLOGY OF RIVERS AND RESERVOIRS IN CHELYABINSK
9163 Anastasiya Kostryukova
REGION, SOUTH URAL
9164 Darika Bunphan EFFECT OF SALINE SOIL ON GROWTH AND YIELD OF BLACK SESAME
. FIELD PULL-OUT EXPERIMENTS OF FLIP-TYPE GROUND ANCHORS
9165 Shota Yoshida
INSTALLED IN DRY SAND GROUND
. . DYNAMIC INTERACTION BETWEEN STEEL CASING AND EXISTING PILE
9166 Shinya Inazumi
WHEN PULLING-OUT EXISTING PILES
. . ON QUANTITATIVE EVALUATION OF BUCKLING STRENGTH OF
9167 Yazid Alkhatib
DAMAGED COLUMNS
. FINITE DIFFERENCE APPROXIMATION FOR SOLVING TRANSIENT HEAT
9168 Dalal Maturi
CONDUCTION EQUATION OF THE BRICK
. A STUDY OF THE COMPACTED KHON KAEN LOESS PARAMETER FOR
9169 Worapong Phimonnok
THE DESIGN OF GRAVITY WALL
. . FRAMEWORK OF SUSTAINABLE ENERGY DEVELOPMENT IN A BEREFT
9173 Ibrahim Udale Hussaini
POWER SUPPLY ECONOMY OF NIGERIA
. A STUDY OF THE TENSILE STRENGTH OF VEINS AND ITS INFLUENCE
9174 John Smith
ON ROCK MASS STRENGTH
BEARING CAPACITY ANALYSIS OF EMBEDDED SPREAD FOUNDATION
9175 Kazuhiro Kaneda USING RIGID PLASTIC FINITE ELEMENT ANALYSIS WITH NONLINEAR

CONSTITUTIVE EQUATION
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Arachchillage
. EXAMINATION OF CRUSHED LATERITE BRICK FOR REMOVAL OF
9176 Buddhika Bandara
. . CHROMIUM AND ARSENIC FROM WASTEWATER
Priyadarshani
. . THE EFFECT OF UPWARD FLOW OF WATER TO TILT AND SETTLEMENT
9179 Rina Yuliet
OF SHALLOW FOUNDATION
STABILIZATION OF RIMBO PANJANG PEAT SOIL USING LIGHTWEIGHT
9180 Elsa Eka Putri MATERIALS MIXED WITH CEMENT AS SUBGRADE FOR ROAD
PAVEMENT
9181 Ole Kupervasser ALGORITHMS DEVELOPED FOR TWO POROTYPES OF AIRBORNE
& P VISION-BASED CONTROL OF GROUND ROBOTS
POST-FIRE BEHAVIOUR OF CONCRETE-FILLED STEEL CIRCULAR TUBE
9183 Kamonwan Prathumwong
COLUMNS UNDER AXIAL COMPRESSION
CHARACTERIZATION OF TEMPERATURE ENVIRONMENT ON MIKURA-
9184 Teruo Arase JIMA ISLAND, JAPAN WITH CONSIDEARATION OF VEGETATION
RECOVERY
. EXPERIMENTAL STUDY OF TWO-STAGE FORCED CONVECTION
9186 Machimontorn Promtong
FURNACE FOR RIBBED RUBBER SMOKED SHEET (RSS) PRODUCTION
THE INFLUENCE OF THE FOUNDATION SIZE ON COLLAPSIBLE KHON
9187 RATTANACHOT THONGPONG
KAEN LOESS
9189 Piyawat Foytong BEHAVIOR OF INDUSTRIAL BUILDING UNDER SEISMIC LOADING
DEVELOPMENT OF THE DISASTER PREVENTION EDUCATIONAL
9190 Reiko Machida PROGRAM FOR RECONSTRUCTION AFTER THE KUMAMOTO
EARTHQUAKE
. . INFLUENCE OF A SHALLOW FOUNDATION DEPTH ON THE
9191 Kokkrit Piyasawat
COLLAPSIBLE KHONKAEN LOESS
. THE OPTIMAL METHOD FOR BUILDING DAMAGE FRAGILITY CURVE
9192 Piyawat Foytong
DEVELOPMENT
. . EXPERIMENTAL STUDY ON INFILLING BEHAVIOR OF PLASTOC GROUT
9194 Hiroyasu Ishii
IN VOIDS WITH CHANGING HEIGHT
HEAVY METAL CONCENTRATION CHANGE IN OYSTER AFTER
9195 Tetsuya Fukano CHANGING LIVING PLACES WITH VARIOUS HEAVY METAL CONDITION
IN OSAKA BAY, JAPAN
. . PRELIMINARY EXAMINATION ON IN-SITU MEASUREMENT OF NEEDLE
9196 Makiko Kobayashi
PENETRATION RESISTANCE
COMPARISON MACROPORE STRUCTURE AND NETWORK FOR
9197 Matsuno Akihiro AUTOCLAVED AERATED CONCRETE (AAC) BLOCKS USING
MICROFOCUS X-RAY CT
. PERFORMANCE OF CONCRETE MIXED WITH FLY ASH AND PLASTIC
9198 Joenel Galupino
WHEN EXPOSED TO FIRE
EFFECTS OF GYPSUM, POTASSIUM SULFATE, AND SILICATE MINERAL
9200 Albert Jr Grino POWDER AS ANTI-CRACKING AGENT IN ASPHALT COMPOSITE USING
CONTINUOUS CONSTRUCTION METHOD
. RECYCLED GYPSUM AND RICE HUSK ASH AS ADDITIVES IN THE
9201 Jomari Tan
STABILIZATION OF EXPANSIVE SOIL
ALLOWABLE SOIL BEARING CAPACITY REFERENCE FOR QUEZON CITY,
9203 Jonathan Dungca
PHILIPPINES
. RESISTIVITY AGAINST SULFATE ATTACK OF CONCRETE WITH HDPE AS
9205 Richard De Jesus
PARTIAL SUBSTITUTE FOR FINE AGGREGATES
. ASSESSMENT OF TESTING PROTOCOLS FOR BAMBOO FOR TENSION
9207 Richard De Jesus
PARALLEL TO FIBER
. REPAIR SEQUENCE AND RECOVERY TIME IN WATER DISTRIBUTION
9208 Richard De Jesus
NETWORK RESILIENCY
. FIELD OBSERVATIONS OF STEEL STRIP REINFORCED SOIL WALLS
9209 Akinobu OGASAWARA
CONSTRUCTED USING DIFFERENT EMBANKMENT MATERIALS
. . UNIAXIAL COMPRESSION TEST WITH VARYING SILICA SAND
9210 Masaki Yanai
CONTENT, PARTICLE SIZE AND TEMPERATURE
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THE SWELLING EXPERIMENT OF BENTONITE BUFFER MATERIAL

9212 Senri Kobayashi CONSIDERING THE EFFECT OF TEMPERATURE DUE TO HIGH-LEVEL
RADIOACTIVE WASTE
9213 Mohd Sham Mohamad CLUSTERING OF RAINFALL DATA USING K-MEANS ALGORITHM
CLIMATE CHANGE IMPACTS ON HYDROLOGY REGIME AND WATER
9215 MERRI JAYANTI RESOURCES SUISTAINABILITY (CASE STUDY: CIMANUK WATERSHED
OF JATIGEDE RESERVOIR, WEST JAVA)
EFFECT OF CLIMATE VARIABILITY ON RICE PRODUCTION OF
9216 Piyapong Wongkhunkaew NORTHEASTERN THAILANDEFFECT OF CLIMATE VARIABILITY ON RICE
PRODUCTION OF NORTHEASTERN THAILAND
STUDY ON EXTRACTION FROM CESIUM IN CONTAMINATED SOIL
9217 Keiichiro Shibata PACKED IN FLEXIBLE CONTAINER BAG AND ADSORPTION USING RICE
HUSK
. . . HISTORICAL HYDROLOGICAL DATA GENERATION FOR UNGAUGDD
9218 Wachirawit Plinruttanadet
WATERSHED BY WATER BALANCE TOOL
9220 Pongpinid Pinidluek REGIONALIZATION OF RAINFALL IN NORTHEASTERN THAILAND
. DETECTION OF CONCEALED ACTIVE FAULTS BY MICROTREMOR AT
9221 Minoru Yamanaka
RIVER WATER DISAPPEAR SECTION
PERFORMANCE EVALUATION OF PEAT WITH LOCAL SPECIAL
9226 Ahmad Numan
CEMENTS, GGBFS, AND SUPERPLASTICIZER
o THE HABITAT CONDITION ANALYSIS OF LUEHDORIFIA JAPONICA, THE
9231 Michiko Masuda
SIMBOL OF CONSERVATION AREA
9234 Hironobu Ito DISTRIBUTION OF ACID SOIL ON CUT SLOPE OF SHIKOKU
. . . GROUNDWATER VULNERABILITY OF THAILAND'S LOWER CHAO
9239 Pinit Tanachaichoksirikun
PHRAYA BASIN
. RESILIENCY OF A TWO-STOREY DEPED STANDARD SCHOOL BUILDING
9240 Megan Quiaem
USING THE REDI FRAMEWORK
. INVESTIGATION OF PHYSICAL MODEL ON SOFT SOIL REINFORCED BY
9241 Nipun Insog
RIGID INCLUSIONS UNDER CYCLIC LOADING
. A NON-DESTRUCTIVE METHOD FOR INVESTIGATING SOIL LAYERS OF
9242 Eko Andi Suryo
AN INDIVIDUAL VULNERABLE SLOPE
ESTIMATE THE INSTABILITY OF SLOPE SURFACE LAYER BY WAVE
9243 shangning tao ATTENUATION BEHAVIORS WITH SOIL MOISTURE AND
DEFORMATION
THREE-DIMENSIONAL ANALYSES OF EXISTING TUNNEL RESPONSES
9244 Narunat Heama
DUE TO ADJACENT LOADED PILES ROW
9245 pornsuda phanukarn BLACK CARBON IN PM2.5 AT ROADSIDE SITE IN BANGKOK, THAILAND
9246 Suphaphat KWONDONESAZO0N WEB APPLICATION SUPPORT FOR CARBON FOOTPRINT
phap pongsag MANAGEMENT OF PETROL STATIONS IN THAILAND
DEVELOPMENT OF A WEB APPLICATION FOR ESTIMATING CO2-
9247 Suphaphat Kwonpongsagoon EQUIVALENT EMISSIONS OF POULTRY AND SWINE SLAUGHTERING
PROCESSES
. . UTILIZATION OF PHILIPPINE GOLD MINE TAILINGS AS A MATERIAL
9248 Erica Elice Uy
FOR GEOPOLYMERIZATION
SAFETY AND OPERATIONAL ANALYSIS FOR MEDIAN U-TURN
9250 Nopadon Kronprasert
INTERSECTIONS IN THAILAND
EFFECTIVENESS OF FE AND ZN CONCENTRATION OF RIVER INSECTS
9251 Takuma Kubohara AND WATER PLANTS AS AN INDEX OF RIVER METAL
CONTAMINATION IN THE KINOKAWA RIVER CATCHMENT
EFFECT OF AUTOMATED SPEED ENFORCEMENT SYSTEMS ON
9255 Nopadon Kronprasert DRIVING BEHAVIOR AND ATTITUDES ON MOUNTAINOUS ROADS IN
THAILAND
. CHLORIDE ION MEASUREMENT SYSTEM FOR RC STRUCTURE BY
9258 Yoko Sakakihara

NEAR-INFRARED SPECTROSCOPY
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ASSESSMENT OF LANDSLIDE SUSCEPTIBILITY: A CASE STUDY OF

9261 Miller Cutora
CARABAO MOUNTAIN IN BAGUIO CITY
. RECYCLED POROUS CONCRETE EFFECTIVENESS FOR FILTRATION
9266 Evi Nur Cahya
MATERIAL ON WASTEWATER TREATMENT
WATER MOVEMENT AND DEFORMATION IN UNSATURATED MULTI-
9268 Tang Junfeng
LAYERED SLOPE UNDER HEAVY RAINFALL CONDITIONS
9270 Eva Arifi THE INFLUECE OF UTILIZATION OF FLY ASH AND RECYCLED COARSE
AGGREGATE TO THE STRENGTH OF PERVIOUS CONCRETE
EVALUATING PASSENGER EVACUATION STRATEGIES IN A MASS RAPID
9272 Nopadon Kronprasert
TRANSIT STATION IN THAILAND
. . SPACE RHYTHMS AND TECHNOLOGIES OF ASTRONOMIC NAVIGATION
9275 Alina Paranina
AS FACTORS OF CULTURAL GENESIS AND SAPIENTATION
. . . DRAINAGE DENSITY AND RAINFALL INTENSITY AS SLOPE FAILURE
9277 Hirohisa Kinoshita
SUSCEPTIBILITY INDEX IN SMALL CATCHMENT AREA
ANALYSIS OF ENERGY SECURITY CHANGES ON ENERGY REDUCER DUE
9278 Syaiful Anam TO BASIC REDUCTION OF ENERGY REDUCERS USING THE HYDRAULIC
PHYSICAL MODEL TEST
. CONCRETE MIXTURE WITH COCONUT FIBER AND BENTONIT TO
9281 Yul Martin
REDUCE THE VALUE OF GROUNDING RESISTANCE
. EFFECT OF THE INDUCED ANISOTROPY ON THE STIFFNESS OF FLY-ASH
9282 Javier Camacho-Tauta
TREATED SOILS
. POLLUTION CARRYING CAPACITY ASSESSMENT IN THE LOWER PART
9284 Boontarika Thongdonphum
OF MAE KLONG RIVER, THAILAND
. . A RELIABILITY BASED CONSISTENT FUZZY PREFERENCE RELATIONS
9285 Ku Muhammad Naim | Ku Khalif
FOR RISK ASSESSMENT IN OIL AND GAS INDUSTRY
. FOUNDATION DESIGN AND SLOPE FAILURE PROTECTION FOR A
9287 Chollada Kanjanakul
LARGE COMMUNITY BUIDING IN KHANOM, NAKHON SI THAMMARAT
. . EXPERIMENTAL STUDY OF CORNER BEAM-COLUMN JOINT WITH
9288 Nor Hayati Hamid
FUSE-BAR DESIGNED EC8 UNDER CYCLIC LOADING
. COMPRESSIVE STRENGTH AND WORKABILITY OF CEMENT MORTAR
9289 Jirayut Suebsuk
CONTAINING RECYCLED ASPHALT PAVEMENT
L. EFFECT OF ASSOCIATED CATIONS ON CHLORIDE PENETRATION INTO
9293 Nattapong Damrongwiriyanupap
CONCRETE
. . EFFECT OF CHLORIDE AND SULPHATE ON COMPRESSIVE STRENGTH
9294 Worawit Phojan
OF BANGKOK CLAY ADMIXED CEMENT
. . UNCONFINED COMPRESSIVE STRENGTH OF CLAY REINFORCED WITH
9295 Lestelle Torio-Kaimo
KEROSENE-TREATED COIR FIBER
9297 Rvota Morizaki STUDY ON ENGINEERING APPLICATION OF CRUSHED SHELL
y PARTICLES FOR THE CONSTRUCTION MATERIALS
. . LEAD IMMOBILIZATION IN ARTIFICIAL CONTAMINATED SOIL USING
9298 Takaaki Wajima
SULFUR-IMPREGNATED CARBONACIOUS BAMBOO
ULTRASONIC PROTECTIVE IMPREGNATION OF POROUS
9299 Valery Tsaplev
CONSTRUCTIONS AND NATURAL MATERIALS
ANALYSIS OF GEOTECHNICAL BEHAVIOR OF ROCK CONFIGURATIONS
9301 Maged Al Mandalawi IMPLEMENTING GEOLOGICAL STRUCTURES IN THE LIMIT
EQUILIBRIUM METHOD
. THE INFLUENCE OF ROCK SLOPE SCALES ON THE STABILITY AND
9302 Maged Al Mandalawi
FAILURE MECHANISMS
. ESTIMATION OF TRANSPORT DEMAND USING SATELLITE IMAGE—
9304 Masanobu Kii
CASE STUDY OF CHIANG MAI, THAILAND-
PIV ANALYSIS OF THE SANDY SOIL TRANSPORTATION INDUCED
9305 Tatsuya Matsuda

OCEAN WAVE ON WAVE FLUME EXPERIMENT
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EFFECTS OF VOID UNDER THE SLAB OF THE NAILED-SLAB PAVEMENT

9306 ANAS PURI
SYSTEM DUE TO THE SOIL STRESS
. NITROGEN SULFIDE AND BOD REDUCTION OF DOMESTIC
9307 Thitinun Pongnam
WASTEWATER USING AQUATIC PLANTS
A DETERMINISTIC APPROACH OF GENERATING EARTHQUAKE
9308 Nolan Concha
LIQUEFACTION SEVERITY MAP OF MINDORO, PHILIPPINES
. THE EFFICIENCY OF SOLAR POWERED WATER PUMPING SYSTEMS
9309 Pattaraphon Na Nongkhai
FOR DRIP IRRIGATION
THE INCREASING OF UNDRAINED SHEAR STRENGTH AND SHEAR
9311 Pithan Pairojn MODULUS OF SOFT BANGKOK CLAY BY SILICA POWDER USING
UNCONFINED COMPRESSION TEST WITH BENDER ELEMENT
9317 Shuichi Mivaii EVALUATION OF GROUNDWATER FLOW CHARACTERISTICS BY
Vel VOLTAGE DIFFERENCE METHOD ELECTRICAL PROSPECTING
EFFECTS OF PULVERIZED MUSSEL SHELL ON THE PROPERTIES OF
9318 Ralph Joseph Santos
EXPANSIVE SOIL
SUSTAINABLE UTILIZATION OF INDUSTRIAL BY-PRODUCTS FOR
9320 Alireza Mohammadinia STABILIZATION OF RECYCLED CONSTRUCTION AND DEMOLITION
AGGREGATES
. . HIGH CALCIUM FLY ASH GEOPOLYMER CONTAINING NATURAL
9321 Charoenchai Ridtirud
RUBBER LATEX AS ADDITIVE
LIFE CYCLE ASSESSMENT (LCA) OF ORDINARY CONCRETE AND
9324 Supakorn Aranyasen
GEOPOLYMER CONCRETE
. . PREPARATION OF DESALINATION AGENT FROM CA-TYPE CLAY
9325 Fumika Sekihata
MINERALS
9328 Thanapat Wanichanon STABLE TRAJECTORIES CONTROL OF UNMANNED GROUND VEHICLES
VISUALIZATION OF CEMENT DEEP MIXING CONSTRUCTION PROCESS
9329 Hong-Son NGUYEN BY INCORPORATING INFORMATION AND COMMUNICATION
TECHNOLOGY (ICT)
AN EXPERIMENTAL STUDY ON THE REDUCTION EFFECT OF
9330 Jaewon Yoo
SETTLEMENT WITH STIFFNESS OF THE SOIL FLOW PROTECTOR
MOISTURE SUSCEPTIBILITY OF SUPERPAVE ASPHALT MIXTURE WITH
9331 EKARIZAN SHAFFIE
RUBBER POLYMER MODIFIED ASPHALT BINDER
. IDENTIFICATION OF MASS MOVEMENT (LIQUEFACTION) HAZARD IN
9332 Ihwan Fauzi
SIBALAYA CENTRAL SULAWESI INDONESIA
. EFFECT OF CEMENT SOIL STABILIZATION ON THE PREVENTION OF
9335 Yuko Ishida
SOIL OUTFLOW FROM BACK OF THE BRIDGE ABUTMENT
A STUDY ON THE EFFECT OF FLOODING DEPTHS AND DURATION ON
9336 Abdul Naser Abdul Ghani
SOIL SUBGRADE PERFORMANCE AND STABILITY
SPATIAL ESTIMATION OF CADMIUM CONTAMINATED SEDIMENT
9338 Manasit Sinsanthithet FROM THE UPSTREAM OF THE REMOTE CONTAMINATED AREA OF
THE MAE TAO BASIN, THAILAND
9339 Thanapat Wanichanon STABILITY ANALYSIS OF AN ACTIVE VEHICLE SUSPENSION SYSTEM
. STUDY ON LAND SURFACE EMISSIVITY ESTIMATION OVER EAST
9340 Nozomu Hirose
ASIA
. . IMAGE ANALYSIS FOR QUANTIFICATION OF LOCAL SCALING ON
9342 Liangjun Hu
CONCRETE SURFACE
EXPERIMENTAL STUDIES OF HYDROGEOCHEMICAL INTERACTIONS OF
9345 Moshood TIJANI SEAWATER AND CEMENT CONCRETES: IMPACTS ON STRENGTHS AND
DURABILITY.
Mangapul WATER QUALITY INDEX ANALYSIS OF LAKE RAWA BESAR, DEPOK,
9347 . Tambunan
Parlindungan WEST JAVA AND ITS RELATIONSHIP WITH LAND USE
9348 Abu Bakar Sambah GIS FOR COASTAL HAZARD ANALYSIS
. DIAPHRAGM WALL DISPLACEMENT WITH UPLIFT CONSIDERATION
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ABSTRACT

Nailed-slab System is not a soil improvement method, but rather as an alternative method to improve the
performance of rigid pavement on soft soils. This system consists of a thin reinforced concrete slab, and short
piles attached underneath. The installed piles under the slab were functioned as slab stiffeners and anchors. In the
field, if the void is developed under the slab, the performance of Nailed-slab Pavement System may be decreased.
This research is aimed to learn the effects of the void under the end of the slab due to the soil stress. The
numerical analysis will be conducted to investigate the performance of the system. The soil and structural
properties of Nailed-slab is based on the previous research on the soft clay. The dimension of the void will be
varied in the direction of wide and depth of the void. A standard wheel load 40 kN is set on the end of the slab as
a distributed load in 30 cm diameter. Soil stress will be investigated and discussed. Results show that significant
effects occur in the soil stress due to the increase of void dimension.

Keywords: rigid pavement, void under slab, soil stress

INTRODUCTION

The soil under the pavement slab is an important
thing in bearing the stress due to traffic loads.
Compact soil tends to transfer the stress relatively
uniform in the soil. Voids can be accure under the
pavement slab of the Nailed-slab System. In case
there is a void under the slab, the stress will
distribute in non-uniformly in the soil. Concentrated
stress will cause maximum stress in the soil.
Otherwise, the void can cause decreasing contact
area between slab and soils. Hence, the soil bearing
will decreace and the slab deflection will increase.

[1-11]

concerned only in normal soil
pavement slab with no voids

il k) k) > bl k) il il il k)

Soil stress under the Nailed-slab System can be done
by finite element method ([10], [12], [13]).

This research is aimed to investigate the effects
of void under the pavement slab of the Nailed-slab
System due to the soil stress. Considered load will
be a compression load on the edge of slab.

METHODOLOGY

This research used soil and a one pile row
Nailed-slab structural data from Puri [10]. There was
the dense sand layer below the soft clay. The
considered load 40 kN was a edge load on the
pavement slab. The boundary condition of the soil is

shown in Figure 1.

The dimension of Nailed-slab model is 6.0 m x
1.2 m and 0.15 m slab thickness. The slab is
supported by 5 piles in a row. Pile diameter was 0.20
m. Pile spacing was 1.20 m. The pile-slab
connections were monolithically. The pile length
was 1.50 m. The models were analyzed by 2D finite
element method.

In 2D FEM plain strain analysis, the soft clay
was modeled by Mohr-Coulomb in un-drained
condition. All structural elements were modeled by
plate element in linear-elastic behavior. Lean
concrete was modeled by soil with the linear-elastic
non-porous  material.  Soil  parameters and
idealization of structural elements are presented in
Table 1 and 2 respectively.

A void was set under the end of edge slab
(actually under the lean concrete). The dimension of
voids were varied in 4 variations by depth, & vs.
width, w (5 cm x 10 cm; 10 cm x 15 cm; 25 cm x 30
cm; 50 cm x 55 cm). Figure 2 shows the tipical of
void shape and dimension.
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Lean concrete, 005 m

Concrete pile,
dia. 0.30 m, L = 1.50m Concrete slab,

h=0.15m

—0.15

L=1.50

Soft clay

6.00

Unit in m. unscale

Fig. 1 Schematic model of Nailed-slab without a void.

Table 1 Model and parameters of soil [10]

Parameters Name/ Notation Soft clay Unit
Material model Model Mohr-Coulomb -
Material behavior Type Un-draine -
Saturated density Voat 16.30 kN/m’
Dry density W 10.90 KN/m’
Young's Modulus E 1,790.00 kPa
Poisson's ratio v centred 0.45 -
Un-drained cohesion Cu 20.00 kPa
Internal friction angle 7 1.00 ©
Dilatancy angle 7] 0.00 ©
Initial void ratio € 1.19 )
Interface strength ratio R 0.80

Table 2 Model and parameters of structural elements in FEM 2D plain strain [10]

Name/ Lean Structural elements Unit
Parameters Notation concrete Slab Pile
Material model Model Volume Plate Plate -
element
Material behavior Type Elastic Elastic Elastic -
Normal stiffness EA - 4,554,000 738,528 kN/m
Flexural rigidity EI - 8,539 5649.74  kNm’/m
Equivalent thickness D - 0.15 0.3 m
Weight w - 3.60 0.9 kNm/m
Poisson's ratio % 0.2 0.15 0.20 -
Unit weight y 22 24 24 kN/m’
Young's Modulus E 17,900 25,300 19,600 MN/m>
Interface strength ratio R 0.80 0.80 0.80 -
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K Load, P =40 kN
// Soft clay (neglected) / Slab
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\

Lean concrete

— Pile

Fig. 2 Tipical model of void shape and dimension under the end of edge slab.

RESULTS AND DISCUSSIONS

Figure 3 shows the effective stress of soil in the
base of void. In the normal condition, there was the
effective stress in compression condition. Otherwise,
in case there was a void under the slab, the effective
stresses were changed to be in tension condition.
This is not a beneficial for soil because soil can not
bear the tension stress. It is evidence that the void
cause negative effects in the soil stress. Soil can
easely failure in tension stress condition. Effective
stress of soils tend to be relatively constant by
increasing the void dimension.

Figure 4 shows the effective stress distribution of
soil arround the void 10 cm x 15 cm. Tension stress
condition accured arround the end of slab and in the
right base of the void. The other void dimensions
had similar behavior.

-10

5x10 50%55

10x15

25x30

O\

Dimention of voids (cm)

—_
(=)

[\%]
o

Effective stress of soil, ¢
(kNm2)
=)

30
Fig. 3 Efective stress of soil vs. dimension of void.

2o
- e oo

Fig. 4 Effective stress distribution of soil arround the
void 10 cm x 15 cm.

Dimension of voids (cm)

0x0 5x10 10x15 25x30 50x55
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Figure 5. Relation between slab deflection and voids
dimensions.
Figure 5 shows the relation between slab

deflection and voids dimensions. Changing the
effective stress of soil arround the void affects the
increasing the slab deflection in unsignificantly.
Loading stresses were distributed dominantly in the
slab throught bending moments. Hence, the slab
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dominate to resist this bending moments by its
resistance moment. Since the biger void dimension
under the slab, the distributed stress load was
dominantly beared by the slab.

CONCLUSIONS

A void under the slab can change the effective
stresses of soil in compression to be in tension
condition. It is not a beneficial for soil because soil
can not bear the tension stress. It is evidence that the
void cause negative effects in the soil stress.
Effective stress of soils tend to be relatively constant
by increasing the void dimension. Hence, the void
under the slab affects the distributed load stresses to
be dominantly resisted by the slab.
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ABSTRACT

Nailed-slab System is not a soil improvement method, but rather as an alternative method to improve the
performance of rigid pavement on soft soils. The end of the slab of this system is the critical structural element.
The void under the end of slab is to be potential to develop because of vehicle wheel paths. If the void is
developed under the end of slab, the performance of Nailed-slab Pavement System may be decreased. This
research is aimed to learn the effects of the void under the end of the slab due to the soil stress. The numerical
analysis will be conducted to investigate the performance of the system. The soil and structural properties of
Nailed-slab is based on the previous research on the soft clay. The dimension of the void will be varied in the
direction of wide and depth of the void. A standard wheel load 40 kN is set on the end of the slab as a distributed
load in 30 cm diameter. Soil stress will be investigated and discussed. Results show that significant effects occur
in the soil stress due to the increase of void dimension. Void causes tension stress in the soil. Hence, the void
under the slab affects the distributed load stresses to be dominantly resisted by the slab.

Keywords: rigid pavement, void under slab, soil stress

INTRODUCTION

The soil under the pavement slab is an important
thing in bearing the stress due to traffic loads.
Compacted soil tends to transfer the stress relatively
uniform in the soil. Voids could occur under the
pavement slab of the Nailed-slab System. In case
there is a void under the slab, the stress will
distribute in non-uniformly in the soil. Concentrated
stress will cause maximum stress in the soil.
Otherwise, the void can cause decreasing contact
area between slab and soils. Hence, the soil bearing
will decrease and the slab deflection will increase.

Previous researchers concerned only in normal
soil condition under the pavement slab with no voids
([1] - [10]). Soil stress under the Nailed-slab System
can be done by a finite element method ([10], [11],
[12]).

The critical structural element of the Nailed-slab
System is the end of the slab [3]. The void under the
end of the slab tends to be more potential developed
rather than in the other area. It is important to know
what the effects of the void under the slab due to the
soil. This research is aimed to investigate the effects
of the void under the pavement slab of the Nailed-
slab System due to the soil stress. The considered
load will be a compression load on the edge of the
slab.

METHODOLOGY

This research used soil and a one pile row
Nailed-slab structural data from Puri [10]. There was
the dense sand layer below the soft clay. The
considered load 40 kN was an edge load on the
pavement slab. The boundary condition of the soil is
shown in Figure 1.

The dimension of Nailed-slab model is 6.0 m x
1.2 m and 0.15 m slab thickness. The slab is
supported by 5 piles in a row. Pile diameter was 0.20
m. Pile spacing was 1.20 m. The pile-slab
connections were monolithically. The pile length
was 1.50 m. The models were analyzed by 2D finite
element method. In 2D FEM plain strain analysis,
the soft clay was modeled by Mohr-Coulomb in un-
drained condition. All structural elements were
modeled by plate element in linear-elastic behavior.
Lean concrete was modeled by soil with the linear-
elastic non-porous material. Soil parameters and
idealization of structural elements are presented in
Table 1 and 2 respectively.

The void was set under the end of edge slab
(actually under the lean concrete). The dimension of
voids were varied in 4 variations by depth, & vs.
width, w (5 cm x 10 cm; 10 cm x 15 cm; 25 cm x 30
cm; 50 cm x 55 cm). Figure 2 shows the types of
void shape and dimension.
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Concrete pile,

dia. 0.30 m, L = 1.50m

Lean concrete, 005 m

Concrete slab,
h=0.15m

—0.15

L=1.50

Soft clay
| |
6.00
Unit in m. unscale
Fig. 1 Schematic model of Nailed-slab without a void.
Table 1 Model and parameters of soil [10]
Parameters Name/ Notation Soft clay Unit
Material model Model Mohr-Coulomb -
Material behavior Type Un-drained -
Saturated density Yoat 16.30 kN/m’
Dry density W 10.90 KN/m’
Young's Modulus E 1,790.00 kPa
Poisson's ratio v 0.45 -
Un-drained cohesion Cu 20.00 kPa
Internal friction angle 7 1.00 ©
Dilatancy angle 7] 0.00 ©
Initial void ratio € 1.19
Interface strength ratio R 0.80
Table 2 Model and parameters of structural elements in FEM 2D plain strain [10]
Name/ Lean Structural elements Unit
Parameters Notation concrete Slab Pile
Material model Model Volume Plate Plate -
element
Material behavior Type Elastic Elastic Elastic -
Normal stiffness EA - 4,554,000 738,528 kN/m
Flexural rigidity EI - 8,539 5,649.74  kNm’/m
Equivalent thickness D - 0.15 0.3 m
Weight w - 3.60 0.9 kNm/m
Poisson's ratio % 0.2 0.15 0.20 -
Unit weight y 22 24 24 kN/m’
Young's Modulus E 17,900 25,300 19,600 MN/m>
Interface strength ratio R 0.80 0.80 0.80 -
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Fig. 2 Typical model of void shape and dimension under the end of edge slab.

RESULTS AND DISCUSSIONS

Figure 3 shows the effective stress of soil in the
base of the void. In the normal condition (0 x O
void), there was the effective stress in compression
condition. Otherwise, in case there was a void under
the slab, the effective stresses were changed to be in
tension condition. This is not beneficial for the soil
because soil cannot bear the tension stress. It is
evident that the void causes negative effects the soil
stress. Soil can easily fail in tension stress condition.
Effective stress of soils tends to be relatively
constant by increasing the void dimension. Hence,
the distributed load stresses to be dominantly
resisted by the slab.
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Fig. 3 Effective stress of soil vs. dimension of the
void.

Figure 4 shows the effective stress distribution of
soil around the void 10 cm x 15 cm. Tension stress

condition occurred around the end of the slab and in
the right base of the void. The other void dimensions
had similar behavior.

Fig. 4 Effective stress distribution of soil around the
void 10 cm x 15 cm.
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Figure 5. The relation between slab deflection and
voids dimensions.
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Figure 5 shows the relation between slab
deflection and voids dimensions. Because of the
distributed load stresses was dominantly resisted by
the slab, the slab deflection tends to increase the
void dimension. Changing the effective stress of soil
around the void affects the increasing slab deflection
insignificantly. Loading stresses were distributed
dominantly in the slab through bending moments.
Hence, the slab dominates to resist this bending
moment by its resistance moment. Since the bigger
void dimension under the slab, the distributed stress
load was dominantly bear by the slab.

CONCLUSIONS

The void under the slab can change the effective
stresses of soil in compression to be in tension
condition. It is not beneficial for the soil because soil
cannot bear the tension stress. It is evident that the
void causes negative effects on soil stress. Effective
stress of soils tends to be relatively constant by
increasing the void dimension. Hence, the void
under the slab affects the distributed load stresses to
be dominantly resisted by the slab. Further research
should be done to investigate the inner forces of
structural elements.
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