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Abstract. Through time masonry block has improved construction method and structural
performance. Not many investigations have been conducted to propose new concept for
nonloadbearing concrete blocks because strict limitation provided by the existing standards. Three
types of concrete blocks have been identified and benchmarked to be potential blocks to embed
with each specific damping system, namely, Seer i-Block, V-Block and B-Block. In the production
of the blocks, factory casting used dry-cast cement block and air cured for a period of time. It is
difficult to check the strength of the materials and impossible to run an analysis, as the mechanical
properties were untested. Each of the nonloadbearing concrete blocks was then tested to anticipate
initial characteristics and the capacity of its material properties by slowly increasing it to multiple
failures. The results showed V-Block has higher pressure from the static loading as all the
benchmarked cement blocks failed in accordance with BS 6073 and ASTM C129. In comparison,
Seer i-Block has a better average gross area failure at 5.78 MPa compression strength, followed by
V-Block (5.34 MPa) and B-Block (2.88 MPa). Therefore, i-Block has been considered to be
suitable with embedded damping ability of Tuned Liquid Damper (TLD). The obtained mechanical
properties enabled further research in the numerical analysis in a bigger scale, the behaviour and
capacity of the blocks can cheaply be obtained for dynamic excitation.

Introduction

Manufacturing factory for construction material has been operating for a long time. The
production has a repeated process and the deviation from the work process will not be well
received. The management of the factory focus more on the financial stability of the factory, but
never invested in Research and Development (R&D). Such has occurred because focus was based
on profits that are more tempting. This paper introduces the reinvented masonry system by
manufacturing process with improvement to the previous masonry system. Although it is yet to
perfection, this is to diversify the masonry block into sustainable wall with structural retrofitting
advantage from a nonloadbearing cement block.

The variation of the masonry as reiterated in Jaafar et al. [1], and Ananda and Ramurthy [2], [3]
was where a development of interlocking dry stackable block masonry units that can be laid without
mortar layers. The primarily search for a more rapid and less labour intensive building system has
led to the development. It proves that the further improvement in research does in fact increase the
profits for the conventional production process. Whereas, a solid interlocking block masonry system
influence on construction method to water permeation to both side of walls. Simulated by Anand
and Ramamurthy [4], predominantly concentrated on tests without a surface finish revealed the
interlocking block masonry system that adopted ASTM E 514 for rain protection and suitable
interior walls. Another new concept of construction claimed by Ali et al. [5]-[7], proposed a
mortar-free column made of coconut fibre reinforced concrete interlocking blocks tested under
harmonic and earthquake loadings to understand the structural seismic behaviour.

In another notes, Poon and Lam [8] reported productions of recycled aggregates that are mainly
produced from building and demolition wastes. However, the research has seemed a potential
problem with affected angular shape and rough surface texture that decreases the workability of the



fresh concrete. Nevertheless, suitable processed and sorted recycled aggregates have been used to
replace natural aggregates. It has been another milestone for another potential development of
masonry. Li et al. [9] has altered the material properties of the bricks by replacing lime in the
production with recycled calcined oyster-shells ash. The study achieved 28-day strength and
durability within grade intended. Walker and Stace [10] maximise locally available materials and
benefited the production by reducing energy consumption in production. The use of compressed
earth blocks only limited to understating of some basic material properties but lack of appropriate
building standards. In another result, Pilar et al. [11] produce bricks with insulation and in a more
sustainable way, the application of spent mushrooms compost as a new additive added into the
properties of fired clay bricks. It achieved reduction of thermal transmittance, that means a better
insulation of buildings and thus is an important energy saving. The pumice aggregate concrete
blocks were found by Kus et al. [12]. Study was conducted on hygrothermal performance of the
block walls using a calibrated hotbox method, where temperature and humidity measurements were
carried out at the surfaces of the test wall and in the hollows of blocks on different courses. The
results indicated that the hollows of blocks perform better in terms of thermal transmittance than the
lightweight solid parts of them.

In this report, the main concern toward new masonry has been underway, however, standard
requirement were always be the limitation to allow for further improvement. Therefore, in Michel
[13] state-of-the-art report, Uniform Code for Building Conservation procedure were reviewed.
There has been the nature of seismic risk and the other engineering constraints that shed a new and
different perspective on the problem. Concerns regarding the seismic performance of existing
unreinforced masonry, construed the absence of mandatory earthquake design requirements. It was
recognised as the type of construction most vulnerable to earthquakes.

In 2002, Campobasso earthquake in Italy, threatened the collapse of landmark building, Faraboschi
[14] described the main points of the repair and seismic retrofitting of the town. The seismic
retrofitting had to meet the new lItalian seismic code that was issued immediately after this
earthquake. This proves the effectiveness of applying post-tensioned bonded tendons to masonry
structures, in order to significantly increase both the stiffness and the lateral load-carrying capacity
of a masonry building. The structural rehabilitation was limited because of the requirements to stay
true to the original aspect (conservation of the bare-surface stone masonry, without plaster),
notwithstanding the similar highlight was provided by others as in Giovanni et al. [15]. While in
another enquiry, Masonry Society Joint Committee (MSJC) requested seismic design guidance for
engineers and designers for interlocking compressed earth blocks as there was none. Therefore,
Kennedy [16] identified the need for the masonry system for a low-cost, sustainable housing
alternative to aid in disaster reconstruction in developing countries where material costs are high
and human capital is abundant. And Griffith et al. [17] presented the results of static and dynamic
tests on unreinforced brick masonry wall panels. The force-displacement relationship is proposed so
that masonry system can be substituted in a displacement-based method analysis.

Methodology

The mould has to be identified to withstand the impact of wooden stick by worker during
compaction. In this study, steel mould was suitable for many casts as it was durable for repeated
productions. Constant hitting to the bedding of the mixer was causing the metal to bend and be
dented, continuous maintenance and repair has to be provided. The beginning of the preparation
started with mould oiling work to all the inner surfaces of the mould by oil brush.

Blending material machine (mixer) through time has accumulated a thick layer of waste sticking
on the wall and remain that will affect that materials during crumbling process of the machine as
laitance from the wall will fall and mix with the cast. Therefore, hitting to the outer surface of the
mixer to loose off additional materials was a continuous process until all the waste has been
removed.

Next, mixer was filled with sand and stirred well to wash off additional waste from previous
laitance through the discharge opening at the bottom of the mixer. The surface of the mixer was



then wetted. The mixtures were mixed one more time again, sand will be weighted and poured in,
while mixer started at a slower pace with cement gradually poured and stirred to pulverise the
cement and sand evenly. Once the dry ingredients were thoroughly mixed, water was gradually
added until the appropriate consistency was attained in proportion to the weight. The cast was
pulverised for 3 to 5 minutes, and mixer turned off to “slake” for 2 to 3 minutes, restart the mixer
and mix for an additional 2 to 3 minutes by adding water as necessary until the materials mixed
thorough. The blocks were to be compacted immediately after the mixture had been wet mixed for
around 2 minutes.

Workspace for casting work has to be provided, sprinkled with water and wetted before the
material in the mixer to be transferred. The existing casting (with zero slump value) shall be placed
into the steel moulds in three layers of about the equal thickness before being compacted each. The
last layer was prepared by slightly overfilling the top of the mould (approximately 5 mm) and the
overflow materials were subjected to static compaction 10 to 15 times at 200 ~ 400 mm high of
drop by hammering a wooden plank on the bedding of the mould to conform to the desired shape.
The compaction technique has been derived from Lee et al. [18] dry-cast method. However, in
current preparation, minor modification substantiated the compaction in order to justify the
requirement by using machine pressing. Cubes test were conducted based on ASTM C1552 [19] to
determine the adequate compression capacity to obtain the maximum compressive capacity with the
condition of the factory setting. In addition to that, three prisms test at 100 x 100 x 500 mm have
been cast and tested by Standard ASTM C293 [20]. And nine cylinders test at the dimension of 100
mm radial to 150 mm height has been cast and to be tested by tensile testing in compliance with
ASTM C496 [21].

Excessive materials were removed and final surface was trowelled and evenly finished. The
blocks were opened from mould immediately after casting. The specimens were left in the factory
in a shelter platform at the average temperature of 27 + 3 °C and relative humidity of 70 + 15 % for
7, 14, and 28 days until the date of testing and subsequently transferred to laboratory testing.
However, air dry condition in accordance with BS EN 772 -1 [22] stated the specimens for at least
14 day in laboratory at temperature more than or equal to 15 °C and relative humidity less than or
equal to 65 %. The humidity has not been able to achieve lesser than 65 % as the temperature was
difficult to obtain in an open factory environment of tropical climate. The tropical climate has a
higher humidity value than the colder country. In addition to that, British Code has also mainly
concentrated on four season condition, but tropical climate was only with one weather condition
and has no significant fluctuation of temperature and humidity throughout the year. But in order to
justify the code requirement, the test samples in air dried condition were exposed to longer duration
before further testing were conducted on predominantly 28 days cubes test.

No machine compaction was used but human, as the machine compaction was not feasible by
that time. The blocks were under research and the management of the factory decided not to invest
heavily on the automated casting machine, as the moulds with machine casting have to be custom
made. Heavy costing was not an option for factory to invest in R&D purposes.

The physical requirements in accordance to nonloadbearing concrete ASTM C129 concrete
masonry stated that all units shall be sound and free of cracks or other defects that interfere with the
proper placement of the unit or significantly impair the strength or permanence of the construction.
Visual observation was conducted to determine and reject the blocks and all the test samples in
regard to the requirement of the code.

Data Analysis

Test fineness moduli conducted to characterize the overall coarseness of fineness of fine
aggregate as show in Figure 1. Three fine aggregate samples of natural sand have been used to
define grading of fineness modulus (FM) in accordance to ASTM-C33-03 [23]. The standard was
used to estimate the proportions of fine and coarse aggregates by fineness modulus in concrete
mixtures. Number and size of sieves has been selected according to initial few trial tests for the
sieve analysis depending on the particle sizes that were present in the sample and the grading



requirements. Sieve analysis was performed to determine the particle size distribution, or grading,
of the aggregate sample. The aggregate caught in sieving was determined by mass of the aggregate
retained on each sieve and on the pan. Test sample overall mass has balance less than 0.1% over the
total mass. Results have been recorded in Table 1 with some or all of the following quantities
retained on each sieve, total percentage retained on each sieve, and total percentage passing each
sieve. Standard specification for concrete aggregates masonry units [24] as in calculations [25]-[27]
resulted in average 1.90 fineness modulus which were not fulfilling the passing marks. Standard
requires 2.3 to 3.1 to ensure satisfactory materials for most concrete [39, 40]. However, the
materials fulfilled the passing requirement as less than 45% sand were retained on each of the next
consecutive sieves. The relevant criteria was meant for dried cement-sand casting work of cement
block, exception was to be provided for fine aggregate used in concreting work. In the cement block
manufacturing plant, material and production cost has to be minimum, therefore low fineness
modulus has been deemed to be suitable for the cement sand dried cast of cement block. In addition,
cement block was not part of load-bearing wall therefore low strength cast only was required.
Calculated Fineness Modulus (FM) as the sum of the retained percentage on the series of sieves
divided by 100 is as followed;

FM = (£ Cumulative percent retained) / 100

Table 1. Fineness modulus with weight of retained fine aggregate.
Total Percentage

Standard Sieve Sieve Size
Size # (mm) of . Mass
Retained (%)
3/8in (9.5 mm) 9.5 1
No.4 (4.75 mm) 4.75 3
No. 8 (2.36 mm) 2.36 8
No. 16 (1.18 mm) 1.18 26
No. 30 (600 Om) 0.6 61
No. 50 (300 Om) 0.3 92
No. 100 (150 Om) 0.15 1
Fineness Modulus 1.899

The sieve testing was only conducted after the sand was air dried. The sand has been collected in
three begs of 0.59 kg each. The samples have been air dried and exposed to a period of three weeks
and were weighted before and after the drying process. The recorded percentage of differences of
moisture content of the sand to laboratory setting is 5.6 % before and after drying.
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Figure 1: Material grading of retained sand versus sieve size for natural aggregate in sample 1, 2
and 3.

Cube test

Trial-error method was used to determine the compressive strength of dry cast concrete. Normal
trial mix design was not used to determine the strength because the material has missing coarse
aggregate and lack of water for workable concrete. Cubes has been prepared in five mixtures of
cement:water:sand matrix each was divided by cement contents. Mixture #4 was predominantly
chosen because the compressive strengths were recorded slightly higher than the rest combinations
at 24.884, 24.121 and 27.284 N/mm?. Therefore, the compressive strengths of 1:0.19:2.10 mixtures
under the factory setting have better cast in strength, but weak in workability, in regard to cement-
water ratio. In concrete masonry, block production was supposed to be working in a low water-
cement ratio condition, as compression machine shape was conformed in a control environment and
quality was tested in accordance to ASTM C1314 [29]. The combination of sand was reduced in
sand-cement ratio for Mixture #4. The natural resources of sand have less binder properties and that
was determined to be the main reason for lack of strength because binders were reduced if
otherwise opted as shown in Table 2. Therefore, cement as binder was increased in Mixture #4 to
allow for higher compressive strength and increase the overall performances. Also, the compressive
strength recorded was slightly similar in early strength to 28 days, allowing early handling and
making better profits.

Table 2: Compression Strength
Compressive Strength, £,
7 Days 14 Days 28 Days
1:0.19:2.10 22955 23.188 24.884
22472 23.055 24.121
21.453 24.169 27.284

Mixture #4

Young’s Modulus Determination

The determinations of modulus of elasticity and Poisson’s ratio under longitudinal compressive
stress have been tested on three cylinders cast under controlled environment. Specimen preparation
of nonloadbearing concrete specimen having diameter of 100 mm in circular section and height of
200 mm had been prepared. The lengths of the cylinders were marked in its mid-point perpendicular
to each other and to be drawn across the longitudinal section. Centre surface along the longitudinal
marking was determined and cleaned thoroughly with sand paper and wiped with ethanol to clean
off the dust. The centre of the cylinder was installed with strain gauge at the longitudinal and lateral
direction. The strain gauge was left to dry for 24 hours after fast-cured adhesive applied to the
surface where strain gauges were pasted at. TINIUS OLSEN Super “L” Universal Testing Machine
with 3MN capacity was used to load specimens of controlled constant loading rate at 0.4 + 0.01
mm/min. The vertical axial deformations of the machine were recorded by three long linear variable
differential transducers (LVDTs) of 50 mm each. The LVDTs were located at the top of the moving
compression plate onto the stagnant loading columns to monitor the overall movement of the
compression machine and the specimens as in Figure 3.

The transverse deformations of the specimens were obtained by using two bonded strain gauges
mounted circumferentially at diametrically opposite points at the mid-height of the specimen and
capable of measuring circumferential strain to the nearest of 5 millionths. The type of strain gauges
was of PL-60-11-3L at the length of 60 mm, from TML Tokyo Sokki Kenkyujo manufacturer each
with 3 m long lead wires connected to 100 channels data logger.

The longitudinal strains were obtained by particular measured of the length of the LVDTSs
divided by the average cylinder height. All the contributing data were measured using the data
logger to record the values of load, displacement, and strain. Any cracking pattern, buckling,



deformation, etc., were recorded during testing. The specimens were tested in accordance to ASTM
C39/C39M of compressive strength as discussed previously.

The overall view of the specimen set up and diagram for the loading machine and measuring
equipment are as shown in Figure 2.

(b)
Figure 2: Indicating the placement of Young’s modulus and Poisson’s ratio a) TINIUS OLSEN
Super “L” Universal Testing Machine with 3MN capacity and b) close-up strain measuring
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Figure 3: (a) indicating horizontal deformation of axial stress to lateral strain and (b) indicating
vertical deformation of axial stress to longitudinal strain.

Seer i-Block

Seer i-Block was invented to cater for Tuned Liquid Damper. The block serves as non-
loadbearing block for external and internal wall system. The dimension of 280 mm (L) x 142 mm
(W) x 235 mm (H) and weight at approximately 11.5 kg was considered because of its compact and
assuming small size to ease the handling purposes. The size came with consideration for the
insertion of TLD in the block cavity. Apparently, the header of the blocks caters for interlocking
tongue and groove system. The middle of the block was deliberately conformed and left empty to
insert the tuned liquid damper. Solid plastic containers designed with 2mm lesser in overall
dimension to the cavity of the blocks were meant to be inserted into the block. The moment the
blocks were incorporated with TLD, the containers have permanently sealed the liquid that has been
tuned to desired natural frequency. Apart from that, the frog of the bedding was meant for the
insertion of the vertical placement. Tests were conducted to determine the compression strength on
selected T1, T2, T3, T4 samples in compliance to dimension check of BS 6073 [30] and BS EN 772
[31]. The average gross compression strength for 28 days was recorded at 4.74 N/mm?. Although
the weight has additional 60% in comparison to V-Block and 50% for B-Block, numerical analysis



showed that i-Block could only be statically achievable with such geometrical layout and weight.
Therefore, the orientation and layout in order to benchmark i-Block as the potential block has been
chosen. The material properties will be further illustrated and explained in following discussion.

V-Block

V-Block was an existing type of production block in the manufacturing plant. The block has
been identified to be potentially high in gravitational resistance due to its additional support in the
middle of the block. The blocks were in 229 mm (L) x 102 mm (W) x 229 mm (H) in dimension.
The weight of the block was averaging 4.63 kg which is similar in size with B-Block but was
slightly smaller compared to i-Block. The block has a smaller span that made bed stronger, not to
mention the middle support resist the excessive deflection and collapse. The thickness at the face of
the block indicated thickness of 24 mm. V1, V2, V3, V4 samples were chosen for compression
testing, the 28 days strength recorded average value at 4.38 N/mm? which is second to the i-Block.

B-Block

B-Block applied dual direction bracing for the damping system. The block has just two thinner
vertical supports as in i-Block. The Block has been tested at B1, B2, B3, B4 with similar dimension
to V-Block at 229 mm (L) x 102 mm (W) x 229 mm (H). The average compression strength is 2.72
N/mm? at the average weight of 5.83 kg. The cast was homogeneous throughout where the block
dimension was almost similar to V-Block with addition to two direction bracing supports for lateral
restraints. The compression capacity was the smallest of all, and it failed the code requirement in
ASTM C129 -14a [32].

@ O ©
Figure 4: (a) Seer i-Block, (b) V-Block, and (c) B-Block

Conclusion

The variation of compressive strength of each individual blocks with weight shows that, different
block has different weight. The weight has different compressive strength, and the higher weight,
the higher the strength. The method of the compaction process during casting was determined to be
the reason for weight related strength capacity. The reduction of weight related compressive
strength was due to the manual control of the vibration time and pressure inserted during the block
casting. Notwithstanding the block has been categorised into three types. The block units having
weight between 14.0 to 14.4 kg were considered as Seer i-Block as the block was mainly concerned
at with a basic average strength of 4.74 N/mm? and standard deviation of 1.08 N/mm?.

For V-Block consideration, the blocks having a very modest weight higher than 4.5 kg but not
less than 4.7 kg were considered to be V/-Block at strength of 4.38 N/mm? and standard deviation of
1.03 N/mm?. The high compressive strength of the cube strength compared to the Seer i-Block was
due to the effect of the slenderness of block intermediate supports (ratio of 1.5 times more vertical
support system in the block individual unit).

Another block with the weight of higher than 10.4 but not less than 12.6 kg showed 21 %
variation. Yet, the block compressive strength was only 2.72 N/mm? and standard deviation of 3.66
N/mm? has been high in comparison. However, each of the casting was setup under the factory and



cast under the exposed environment. Thus the quality control as mentioned in B-Block has suffered
significantly bad, as the variation of standard deviation was 3 N/mm?®. The average compressive
strength of the test cube to the individual block was found to be 11% to 19% only. Basically, at
such a small final compression value better compressive strength has to be sought and replaced the
existing method, or higher graded compression strength concrete to be used. Such an incident can
be contributed from the manual casting method, or simply the aggregate that has to be complying
with the ASTM-C33-03. The standard requires 2.3 to 3.1 fineness modulus. The natural sand
obtained was currently averaged at1.90 fineness modulus of 17 % under achievement. The above
measure was very important to control the variation in the quality of the blocks so that the results
were accurate and reflective of the behaviour of block individual units at nearly similar strengths. In
addition, although the block production machine was manually controlled, the quality of the blocks
produced could be considered satisfactory if there was control from this level.

All the mixtures were rudimentary cast, where the mixtures of highest compressive strength
supposed to be adopted for overall casting. The mixture #4 in materials testing with the highest
average compressive strength at 25.45 N/mm?was chosen under the pretext that the strength was to
withstand high compression loads. However, this does not indicate that the shape and the
dimensions of the blocks had little effect on the compressive strength of the block compared to the
concrete mix strength used, they did however affect the compression strength as shown in
orientation of Seer i-Block > V-Block > B-Block as shown in Figure 4.

References

[1] M. S. Jaafar, W. A. Thanoon, A. M. S. Najm, and M. R. Abdulkadir, “Strength correlation
between individual block , prism and basic wall panel for load bearing interlocking
mortarless hollow block masonry,” vol. 20, pp. 492—498, 2006.

[2] K. B. Anand and K. Ramamurthy, “Laboratory-Based Productivity Study on Alternative
Masonry Systems,” Journal of Construction Engineering and Management, vol. 129, no. 3,
pp. 237-242, 2003.

[3] K. B. Anand and K. Rama, “Development and Performance Evaluation of Interlocking-Block
Masonry,” Journal of Architectural Engineering, vol. 6, no. 2, pp. 45-51, 2000.

[4] K. B. Anand and K. Ramamurthy, “Influence of Construction Method on Water Permeation
of Interlocking Block Masonry,” Journal of Architectural Engineering, vol. 7, no. 2, pp. 4-6,
2001.

[5] M. Ali, R. Briet, S. Bai, and N. Chouw, “Seismic behaviour of mortar-free interlocking
column,” New Zealand Society for Earthquake Engineering Conference, no. 40, p. 78, 2013.

[6] M. Ali and N. Chouw, “Experimental investigations on coconut-fibre rope tensile strength
and pullout from coconut fibre reinforced concrete,” Construction and Building Materials,
vol. 41, pp. 681-690, 2013.

[7] M. Ali, R.J. Gultom, and N. Chouw, “Capacity of innovative interlocking blocks under
monotonic loading,” Construction and Building Materials, vol. 37, pp. 812-821, 2012.

[8] C.S.PoonandC.S. Lam, “The effect of aggregate-to-cement ratio and types of aggregates
on the properties of pre-cast concrete blocks,” Cement and Concrete Composites, vol. 30, no.
4, pp. 283-289, 2008.

[91 G.Li, X. Xu, E. Chen, J. Fan, and G. Xiong, “Properties of cement-based bricks with oyster-
shells ash,” Journal of Cleaner Production, vol. 91, pp. 279-287, 2015.

[10] P. Walker and T. Stace, “Properties of some cement stabilised compressed earth blocks and
mortars,” Materials and structures, vol. 30, no. November, pp. 545-551, 1997.



[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]
[22]
[23]
[24]

[25]
[26]
[27]
[28]

[29]

[30]

M. Pilar, M. Ortiz, M. Antonio, M. Giro, P. Mu, M. Celso, J. Castelld, and L. Mu,
“Development of better insulation bricks by adding mushroom compost wastes,” vol. 80, pp.
17-22, 2014.

H. Kus, E. Ozkan, O. Gocer, and E. Edis, “Hot box measurements of pumice aggregate
concrete hollow block walls,” Construction and Building Materials, vol. 38, pp. 837-845,
2013.

M. Bruneau, “State-of-the-art report on seismic performance of unreinforced masonry
buildings,” Journal of Structural Engineering, vol. 120, no. 1, pp. 230-251, 1994.

P. Foraboschi, “Church of San Giuliano di Puglia: Seismic repair and upgrading,”
Engineering Failure Analysis, vol. 33, pp. 281-314, 2013.

G. Lancioni, S. Lenci, Q. Piattoni, and E. Quagliarini, “Dynamics and failure mechanisms of
ancient masonry churches subjected to seismic actions by using the NSCD method: The case
of the medieval church of S. Maria in Portuno,” Engineering Structures, vol. 56, pp. 1527—
1546, 2013.

N. E. Kennedy, “SEISMIC DESIGN MANUAL FOR INTERLOCKING COMPRESSED
EARTH BLOCKS,” 2013.

M. C. Griffith, N. T. K. Lam, J. L. Wilson, and K. Doherty, “Experimental Investigation of
Unreinforced Brick Masonry Walls in Flexure,” Journal of Structural Engineering, vol. 130,
no. 3. pp. 423-432, 2004.

G. Lee, C. S. Poon, Y. L. Wong, and T. C. Ling, “Effects of recycled fine glass aggregates on
the properties of dry-mixed concrete blocks,” Construction and Building Materials, vol. 38,
pp. 638-643, 2013.

ASTM:C1552-14a, “Standard Specification for Compression Testing Machine Requirements
for Concrete Masonry Units, Related Units, and Prisms,” in ASTM International, 2013, pp.
1-8.

ASTM:C293/C293M — 10, “Standard Test Method for Flexural Strength of Concrete ( Using
Simple Beam With Center-Point Loading ),” ASTM International, pp. 1-3, 2010.

ASTM:C496/C496M — 11, “Standard Test Method for Splitting Tensile Strength of
Cylindrical Concrete Specimens,” ASTM International, pp. 1-5, 2011.

BS:EN:772-1:2011, “BSI Standards Publication Methods of test for masonry units Part 1 :
Determination of compressive strength,” BSI Standards Publication, pp. 1-18, 2011.

ASTM:C33/C33M, “Standard Specification for Concrete Aggregates,” ASTM International,
pp. 1-11, 2013.

ASTM:C617/C617M — 12, “Standard Practice for Capping Cylindrical Concrete
Specimens,” ASTM International, pp. 1-6, 2012.

B. Suprenant, “The importance of fineness modulus,” 1994.
“Method of Calculation of the Fineness Modulus of Aggregate: CRD-C 104-80,” 1980.
Committee E-701, “AGGREGATES FOR CONCRETE,” 1999.

ASTM_C33-03, “Standard Spesification for Concrete Aggregate,” in ASTM Standard Book,
vol. 04, 2001, pp. 1-11.

ASTM:C1314, “Standard Test Method for Compressive Strength of Masonry Prisms,” ASTM
International, pp. 1-10, 2015.

BS:6073-1:1981, “Precast concrete masonry units — Part 1: Specification for precast
concrete masonry units,” BSI Standards Publication, vol. 3, no. 1, pp. 1-28, 1981.



[31] BS:EN:772-16:2011, “BSI Standards Publication Methods of test for masonry units Part 16 :
Determination of dimensions,” BSI Standards Publication, 2011.

[32] ASTM:C129 — 14a, “Standard Specification for Nonloadbearing Concrete Masonry Units,”
ASTM International, pp. 1-3, 2014.



	APSEC & ACEC 2015
	Tentative Program
	List of Papers
	Keynotes

	KEY01
	4 COMs: It’s Applications and Challenges in Managing Development Projects of Universiti Teknologi Malaysia

	KEY03
	Arc Thermal Metal Spraying Method for the purpose of Anti-corrosion of Steel Structure

	KEY06
	The Art of Grouted Splice Connections in Precast Concrete Structures
	Introduction
	Performance of Grouted Connections with Rebar Shear Key under Direct Pullout
	Confinement Stress and Effects
	Performance of Precast Concrete Wall using Grouted Connection with Steel Pipe and Shear Key under Direct Shear
	Conclusions
	Acknowledgement
	References


	KEY08
	Disaster Management and Mitigation for Earthquakes: Are We Ready?
	Introduction
	Disaster Management and Mitigation
	Earthquakes in Malaysia
	Earthquake Mitigation Research in Malaysia
	Seismic Hazard Study
	Vulnerability and risk study

	Earthquake Disaster Preparedness in Malaysia
	Earthquake Response and Recovery in Malaysia
	Conclusions
	References



	Structural Analysis
	ALS04
	Silo Supporting Structure using Spun Piles
	Introduction
	Methodology
	Data Analysis
	Conclusion
	References


	ALS05
	Prediction Model to Determine Natural Frequency for Integral Abutment Bridge: A Simplified Method
	Introduction
	Existing Prediction Model
	Integral Bridge
	Methodology
	Results and Discussion
	Conclusion
	Acknowledgement
	References


	ALS06
	Finite Element Modelling of Interface Shear Strength at Concrete-to-Concrete Bond
	Introduction
	Finite Element Models
	Specimen Description
	Material Behavior
	Interface Element Behavior
	Cohesive Zone Modeling (CZM)
	Modified Drucker-Prager/Cap Plasticity Model

	Results and Discussion
	Stress Distribution
	Interface Shear Stress Distribution

	Conclusion
	References


	ALS07
	Numerical Prediction of Cantilevered Reinforced Concrete Wall Subjected to Blast Load
	Introduction
	Experimental setup and structural geometry
	AUTODYN analysis of cantilevered wall under blast load
	Numerical simulation
	Conclusions
	Acknowledgements
	References


	ALS08
	Experimental Study of Cold-formed Steel Built-up C Section Beam
	Introduction
	Test Specimens
	Test Set-up
	Test Procedure
	Test Result
	Conclusion
	References


	ALS10
	Performance of Splice Cold-Formed Steel Connection Using Adhesive and Self-Drilling Screw under Tensile Loading
	Introduction
	Test Procedure
	Results and Discussion
	Conclusion
	References


	ALS11
	Shear Behaviour of Permanent Precast Formwork Beams
	Introduction
	Materials
	Beam Specimens

	Experimental Testing
	Compressive Strength Test
	Flexural Tensile Strength Test
	Shear Strength Test

	Result and Discussions
	Compressive and Flexural Test
	Shear Strength Test
	Comparing shear experimental with shear theoretical

	Conclusion
	References


	ALS12
	Finite Element Modelling And Analysis of Sandwich Dry Floor Slab
	Introduction
	Bending Test
	Finite Element Model
	Preliminary Model
	Structural Model
	Material Properties

	Result of Preliminary Model
	Parametric study
	Analysis Results
	Summary and Conclusion
	References


	ALS13
	Flexural Behaviour of Precast Permanent Formwork Beam
	1. Introduction
	2. Experimental Program
	2.1. Specimens details
	2.2. Casting of specimens
	2.3. Testing of specimens

	3. Results and Discussions
	3.1. Flexural Strength Test
	Load-Deflection
	Concrete Strain
	Strain Distribution across the depth
	Cracking Patterns


	4. Conclusions
	5. References


	ALS14
	Increasing Structural Efficiency of Precast Reinforced Concrete Slab Strip in Bending by Notching at Tension Zone
	Introduction
	Methodology/Experimental Design
	A. Materials, Mix Proportion, and Preparation of Samples
	B. Third-point Loading of Samples

	Results and Observations
	A.  Properties of Component Materials, and Failure of Samples
	B. Load-deflection Curves of Samples
	C. Load Capacity and Structural Efficiency of Samples
	Conclusions and recommendations

	References


	ALS15
	Finite Element Estimates of Punching Shear Strength
	Introduction
	Methodology
	Data Analysis
	Conclusion


	ALS18
	Genetic algorithm-based structural identification for prestress-loss assessment of prestressed concrete girder
	Introduction
	Vibration-based Prestress-Loss Estimation Method for PSC Girders
	Genetic Algorithm-based Structural Identification Technique
	Vibration Test on PSC Girder
	Structural Identification of PSC Girder
	Structural Identification Results for Various Prestress-Forces

	Prestress-loss Assessment of PSC Girder
	Conclusions
	Acknowledgement
	References


	ALS19
	Comparison of Bond Stresses of Deformed Steel Bars Embedded in Two Different Concrete Mixes
	Introduction
	Methodology
	Material
	Test Setup
	Findings and discussion
	Conclusions
	References


	ALS22
	Nonlinear Analysis of Cold-formed Shear Wall with Corrugated Sheet Steel Sheathing Under Lateral In-plane Monotonic Load
	Introduction
	Model Description
	Finite Element Modeling
	Results and Discussion
	Conclusion
	References


	ALS23
	Fundamental study on fatigue of RC beam under cyclic load assuming a high-speed train

	ALS26
	Strain Rate Effect in Frozen Mortar Subjected to Uniaxial Compression
	Introduction
	Specimens and measurements
	(1) Mixing proportion for curing of mortar specimens
	(2) Measurements
	(3) Loading

	Methodology of freezing and thermal insulation during loading
	(1) Freezing in thermostat bath
	(2) Freezing in liquid nitrogen
	(3) Thermal insulation

	Experimental results
	(1) Failure mode
	(2) Uniaxial compressive strength
	(3) Stress-strain curves

	Conclusions
	Acknowledgement
	References


	ALS28
	Nurul Hana Hasnan1, a*, Roszilah Hamid1,b, Siti Aminah Osman1,c
	Introduction
	Short Composite Columns
	Slender Composite Columns
	Failure Mode
	HSS tube and HSC in-filled as composite columns
	Local Buckling
	Comparison with Steel Columns
	Theoretical Aspect
	Effect of cross-section to the local buckling of columns
	Data Analysis and Results Discussion
	Table 1: Maximum values circular hollow section (d/t) with fy in N/mm2
	Table 2: Maximum values rectangular hollow section (h/t) with fy in N/mm2
	Table 3: Maximum values square hollow section (b/t) with fy in N/mm2
	Conclusion
	Acknowledgements
	References

	ALS33
	Failure load prediction of reinforced concrete (RC) beams using non-linear finite element analysis
	1. Introduction
	2. Details of specimens used under study
	2.1. Type-1
	2.2. Type-2
	2.3. Type-3

	3. Results and discussion
	3.1. Failure load
	3.2. Failure mode

	4. Conclusion
	5. References


	ALS44
	Dynamic Analysis of Beams on Variable Viscous-Elastic Foundation Subjected to a Moving Oscillator
	Introduction
	Formulation
	Numerical Verification
	Numerical Investigation
	Conclusion
	References


	ALS45
	Experimental Investigation on Flexural Behaviour with Cold-formed Steel Cut-Curved Channel
	Introduction
	Experimental Test
	Results and Discussions
	Conclusion
	Acknowledgement
	References


	ALS46
	Force and Deformation Behaviour of Roof Truss System with Cold-Formed Steel Channel Section
	Introduction
	Methodology
	Analytical Investigation
	Results and Discussions
	(a) Experimental results
	(b) Analytical results
	(c) Comparison between Experimental Results and Analysis Results

	Conclusions
	Acknowledgement
	References


	ALS47
	Capacity of Interlocking Stub Column with Cement Mortar Infill under Axial Compression Load
	Introduction
	Experimental Program
	Results and Discussion
	Conclusion
	References



	Corrosion Science & Engineering
	COR04
	Influence of Sulfate Reducing Bacteria on Low Carbon Steel
	Introduction
	Materials and methods
	Organisms and medium
	Corrosion specimen preparation
	Cell counts
	Weight loss and FESEM observation

	Result and Discussion
	Conclusion
	Acknowledgement
	References


	COR05
	Corrosion Induced Bond Splitting Degradation of RC Members
	Introduction
	Specimens and Materials
	Accelerated Corrosion
	Bond Test Procedure
	Corrosion Loss
	Bond Slip Relations
	Bond Splitting Capacity
	Simulations for Corroded RC Columns
	Conclusions
	References

	(unit: mm)

	COR06
	Sustainable Green Corrosion Inhibitor to Check External Sulphate Attack on Concrete
	Introduction
	Materials and Method
	Results and Discussion
	Effects of MgSO4 additions on concrete strength of 0.45 water/cement ratio (w/c)
	Effects of MgSO4 additions on concrete strength of 0.65 water/cement ratio (w/c)
	Concrete Resistivity (ρ)
	Microstructural Studies

	Conclusions
	Acknowledgement
	References


	COR07
	Inhibition of Mild Steel Corrosion in Acidic Medium Using Green Corrosion Inhibitors
	Introduction
	Experimental details
	Results and discussion
	Mechanism of inhibition
	Conclusions
	References:



	Building & Construction
	CTN01
	Developing Change Management Capability Maturity Framework for Assessing and Improving Contracting Organization’s Cost Performance in Building Projects
	Introduction
	Change Management in Construction
	Development Principles of the Framework
	Research Methodology
	Data Analysis, Results and Discussions
	Assessment process of the framework
	Validation of the Framework
	Conclusion
	Acknowledgment
	References


	CTN02
	ICT Implementation on Materials Tracking for Inventory Management in Construction Projects
	Introduction
	Materials Tracking Issues for Inventory Management
	Methodology
	Data Analysis
	Findings
	(a) Materials Tracking for Inventory Management
	(b) ICT Implementation

	Conclusion
	References


	CTN04
	The Implementation of Construction Cost Index (CCI) in Malaysia
	Introduction
	Implementation of Construction Cost Index (CCI)
	Methodology
	Data Analysis
	Conclusion
	References


	CTN06
	Credit Enhancement and its risk factors for IPP Projects in Asia: An Analysis by Network Theory
	Introduction
	Methodology
	Content
	Content Validation
	Questionnaire Survey

	Data Analysis
	Findings and Conclusion
	References


	CTN08
	Maintainability Factors for Robust Maintainance Integrated Design (R-MInD) in Building Design
	Introduction
	Methodology
	Data Analysis
	Conclusion
	References


	CTN09
	Assessment of Waste Management Influence Factors in Philippine Construction Industry
	Introduction
	Methodology
	Selection of Survey Respondents
	Construction Waste Handling Methods
	Identification of Construction Waste Management Influence Factors

	Results and Discussion
	Construction Waste Management Strategies
	Waste Management Influence Factors

	Conclusion
	References


	CTN10
	Contractors’ Competitiveness Assessment Model using Relative Importance Value: Case of Indonesia
	AEC challenges to construction industry
	Competitiveness in construction
	Contractor’s Competitiveness Assessment Model
	i) Determining the relative importance of competitiveness factors
	ii) Identifying the key competitiveness indicators
	iii) Calculating the relative weights of KCIs
	iv). Testing the company-level competitiveness assessment model

	Conclusions
	References


	CTN13
	Preliminary Study on Critical Success Factors for Construction Project
	Introduction
	Critical Success Factors For Construction Project
	Project Success
	Critical Success Factors (CSFs)

	Discussion
	Conclusion
	References


	CTN14
	Key Elements of Effective Design & Build Procurement Method a Guideline for the Project Owners
	Introduction
	Concept and Definitions of Design & Build
	Design & Build Contractor
	Design & Build vs. Design-Bid-Build
	Advantages of Design &Build
	Disadvantages of Design & Build

	Key Elements of Effective Design & Build
	Types of Projects Utilizing Design & Build
	Selection of Design-Builder
	Design and Specifications Provided in the Solicitation
	Design and Construction Administration
	Warranting the quality of works

	Summary
	References


	CTN16
	Preliminary Study on the Effectiveness of Existing Construction Waste Management Practice in Malaysia
	Introduction
	Effectiveness of Existing Construction Waste Management Practice
	Construction Waste
	Factors of Waste Generation
	Construction Waste Management Benefits
	Malaysia Construction Waste Management

	Review on Several Developing Countries Waste Management Practice
	Conclusion


	CTN23
	A Review on the Practice of Construction Waste Management
	Introduction
	1.
	Current Practice of the Construction Waste Management
	Construction Waste Management at Europe
	United Kingdom
	Construction Waste Management at America
	United State (US)
	Construction Waste Management in Australia
	Construction Waste Management in Asian
	Hong Kong
	Beijing
	Construction Waste Management in Malaysia

	Conclusion
	Acknowledgement
	References


	CTN27
	Leadership styles of construction project leaders – A theoretical perspective
	Introduction
	Leadership and construction – overview
	Leadership styles in the construction industry
	Research Methodology
	Lesson learnt from literature review
	Conclusion
	References


	CTN28
	Decision Support System for Comparing and Selecting a Sustainable Project Alternative
	Introduction
	Data Envelopment Analysis (DEA)
	Sensitivity Analysis
	Case Study
	Results
	Concluding Remarks
	References



	Disaster Management
	DIS01
	A Component-Based Method for Developing Flood Vulnerability Curves of Structures
	Introduction
	Methodology
	Discussion
	Conclusion
	References



	Engineering Education
	EDU02
	Implementation of Project Based Learning for Civil Engineering Students at Universiti Teknologi Malaysia
	Introduction
	Project Based Learning and Problem Based learning
	Survey Camp
	Course Project
	Course Implementations
	Course Outputs
	Course Assessment and Evaluation

	Effectiveness of Project Based Learning
	Feedback

	Challenges and Problems
	Prior to Survey Camp.
	During Survey Camp
	Post Survey Camp

	Further Potential Improvement
	Conclusions
	References



	Environment
	ENV01
	The effect of concrete washout to urban drainage

	ENV02
	Co-composting of municipal solid waste (MSW) with chicken manure by using ‘Serial self-turning Reactor’ (STR) system
	Introduction
	Materials and Methods
	Background of STR technology
	Composting materials
	Composting set-up

	Sampling and Analysis
	Results and discussion
	Temperature profiles
	Properties of final products

	Conclusion
	References


	ENV03
	Public Participation Practices in Environmental Impact Assessment (EIA) in Malaysia
	Introduction
	Public Participation in Environmental Impact Assessment (EIA)
	Problem Statement
	Research Methodology
	Results and Discussion
	Conclusion
	Acknowledgement
	References



	Earthquake
	EQK01
	Seismic Performance Evaluation and Strengthening of an Earthquake-Damaged R/C Moment Resisting Frame in the Philippines
	Introduction
	Summary of damage to the public market building
	Test Program
	Test Results
	Conclusion
	Acknowledgments
	References


	EQK02
	Earthquake Resistance School Building Using Peninsular Malaysia Bedrock Response Spectrum
	Introduction
	Methodology
	Result And Analysis
	Conclusion
	References


	EQK03
	Seismic detailing, a compromised principal for seismic design in Malaysia
	Introduction
	Compromised seismic detailing in construction industry in Malaysia
	Confinement through closely spaced stirrups
	Soft-Story Phenomena
	Anchorage of nonstructural components
	Conclusion
	References


	EQK05
	Evaluation on seismic performance of transmission steel tower
	with viscous dampers
	Introduction
	Methodology
	Analysis result
	Conclusion
	References


	EQK08
	Ground Motion Prediction Equations For Far Field Earthquake Considered By Strike Slip Fault Mechanism
	Introduction
	Strike Slip Earthquake
	Methodology
	Result and Data Analysis
	Peak Ground Acceleration (PGA) Data.

	Ground Motion Prediction Equation
	Conclusion
	Acknowledgements
	References


	EQK09
	Comparison of the Effects of Different Types of Liquid Dampers on Performance of A Low-Rise Building
	1. Introduction
	2. Preparation of structure and liquid dampers
	2.1 Design of the TLCDs and TLD
	2.2 Numerical Simulation

	3. Results and Discussion
	3.1. Performance of the Combined Structure and Liquid Dampers under the Periodic Loading
	3.2 Seismic performance of the combined structure and Liquid Dampers

	Conclusion
	Acknowledgments
	References


	EQK11
	Crack Detection in Concrete Plate Structures using Spring-Mass Damper System with Magnetic Sensor
	Introduction
	Methodology
	Data Analysis
	Conclusion
	References


	EQK12
	Nonloadbearing Concrete Blocks with Various Damping Devices
	Introduction
	Methodology
	Data Analysis
	Cube test
	Young’s Modulus Determination
	Seer i-Block
	V-Block
	B-Block

	Conclusion
	References


	EQK14
	Introduction
	Stress-strain curve of pseudo elastic Shape Memory Alloy
	Experimental procedures
	Result and discussion
	Stress-strain diagram
	Concluding Remarks
	Notation
	Acknowledgment
	References

	EQK15
	Study of Different Structural Systems for Multistory Building with Different Heights Subjected to Seismic Load
	Introduction
	Project Description
	Modeling & Analysis
	Result & Discussion
	Conclusion
	References



	Forensic & Structural Health
	FRC01
	Vibration and Impedance-based Wireless Sensors for Structural Health Monitoring of Cable-Anchorage System
	Introduction
	Vibration-based SHM method
	Impedance-based SHM method

	Wireless sensors for vibration- and impedance-based SHM
	Hardware design
	Embedded software design

	Experimental Verification
	Experimental setup and damage scenarios
	Vibration-based cable force monitoring
	Impedance-based cable force monitoring

	Conclusions
	Acknowledgement
	References



	Green Infrastructure
	GRN03
	Life Cycle Costing Analysis a Prerequisite for the Green Building Index Malaysia Rating Tool
	Introduction
	Methodology
	Data analysis
	Conclusion
	Acknowledgements
	References


	GRN04
	Factor Analysis of Energy Efficiency Elements for Green Highway Index in Malaysia
	Introduction
	Methodology
	Data Analysis and Discussion
	Conclusion
	Acknowledgement
	References


	GRN05
	Technical Evaluation and Comparison for Recycling Construction and Demolition Waste Concrete Plants
	Introduction
	Methodology
	Data Analysis
	Results
	Conclusion
	References


	GRN06
	Readiness of the Indonesian Construction Workers in Supporting Green Construction
	Introduction
	Methodology
	Data Analysis
	Conclusion
	References


	GRN07
	Investigating Potential Demand of Bikesharing System in Bandung City

	GRN08
	Steering Green and Sustainability through Life Cycle Assessment software’s in Construction Industry
	Introduction
	Review Life Cycle Assessment software
	Comparison between SimaPro and GaBi software
	Conclusion
	Acknowledgement
	References:


	GRN09
	Higher Learning Institution Challenges of Decision Making for Green Building Development
	Introduction
	Methodology
	Data Analysis
	Conclusion
	Acknowledgment
	References



	Highway & Traffic
	HGH01
	Safety on Road Works: How to improve the current practices on Indonesia Toll Roads?
	Introduction
	Review on Road Safety at Work Sites on Indonesian Roads
	Methodology
	Analysis
	Conclusion


	HGH03
	Fuzzy Inference Approach for Assessing Time Related Risk Factors on Highway Rehabilitation Projects in Nigeria
	Introduction
	Methodology
	Data Analysis
	Measurement of risk probability ‘RP’ and risk severity ‘RS’:
	Fuzzy inference Stage

	Conclusion
	References


	HGH04
	The Model of Road User Loss on Road Reconstruction Project in Indonesia
	Introduction
	Materials and Methods
	Results and Discussion.
	Conclusion
	References


	HGH06
	Evaluating the Causes of Delay in Philippine Government Road Construction, Repair and Rehabilitation Projects
	Introduction
	Methodology
	Results and Discussion
	Delay causes from client viewpoint
	Delay causes from contractor viewpoint
	Delay causes from laborer viewpoint
	Spearman‘s Rank Correlation

	Conclusion
	References


	HGH07
	Pattern Clustering and Spatial Visualization of Bangkok’s Traffic State Data
	Introduction
	Data Collection
	Cluster Analysis
	Result and Discussion
	Conclusion
	Acknowledgements
	References


	HGH08
	Real-Time Estimation of Traffic State in Urban Area Using Live CCTV Images
	Introduction
	Methodology
	Cascade Object Detector (COD)
	Histogram of Oriented Gradients (HOG)
	Traffic State Estimation

	Result of Training the Detector and Validation
	Application of the Developed Detector
	Conclusion
	Acknowledgement
	References


	HGH09
	Linking the Context of Traffic Signs and Potential Causes of Traffic Accidents for Prioritization of Replacement of Traffic Signs in Thailand
	Introduction
	Methodology
	Data Collection
	Relevance of Traffic Signs and Potential Causes of Traffic Accident

	Results
	Conclusion
	Acknowledgement
	References


	HGH10
	Identification of Traffic State Patterns on the Don Mueang Tollway Using Web-Based Data
	Introduction
	Methodology
	a) Data Collection and Data Processing
	b) Traffic State Pattern Analysis

	Results and Discussion
	Conclusion
	References


	HGH11
	Factors Affecting Acceptance Transport Policy in a City Area Development
	Introduction
	Methodology
	Data Analysis
	Conclusion
	References


	HGH12
	Effects of Transport Margin Reduction to Thailand’s Economy Using CGE Model
	Introduction
	Model Description
	Scenario Description
	Results and Discussion
	1. Macroeconomic Effects
	3. Sectoral Effects

	Conclusion
	Acknowledgement
	References


	HGH13
	Improved Time Series Model for Short-Term Prediction of Travel Time
	Introduction
	Proposed travel time prediction technique
	a. K-mean clustering technique
	b. ARIMA model

	Experimental data, analysis and results
	a. Results of clustering patterns
	b. Results of model selection
	c. Model validations and forecasting accuracy

	Discussions and conclusions
	Acknowledgements
	References


	HGH14
	The Design of Geographic Information System (GIS) Prototype for Optimizing Road Infrastructure Performance
	Introduction
	Methodology
	Result and Discussion
	Conclusion
	References


	HGH16
	Response of a High-Speed Rail due to Heavy Braking with Possibility of Wheel-Sliding
	Introduction
	Methodology
	Train model
	Propulsion resistance
	Forces on the braking wheel
	Track-foundation model
	Moving element method (MEM)

	Results
	Verification
	Effect of braking torque

	Conclusion
	Acknowledgments
	References


	HGH17
	A Study of Decision-factors of Intercity Transportation in Thailand
	Introduction
	Methodology
	Results
	Conclusion
	References



	Hydraul & Hydrology
	HYD02
	Sediment Analysis in Sarawak Kanan River
	Introduction
	Problem Statement
	Objectives of the study
	Scope of study

	Literature Review
	Sediment Transport in River
	River hydraulics properties
	Sediment Transport Equations

	Materials and Test Methods
	In-situ Measurement
	River characteristics
	Suspended load
	Bed load
	River Discharge
	Soil sampling
	Laboratory Analysis
	Sieving analysis:
	Suspended sediment
	Turbidity, pH and Temperature

	Result and Discussion
	Relationship between Suspended Sediment Concentration and Discharge
	Relationship between Suspended Sediment Concentrations and Turbidity
	Relationship between Discharge and Water Level and Discharge
	Bed Load Material size distribution
	Bed load, Tb and Suspended sediment load ,TT
	Total Load, TJ
	Sediment Transport Equations

	Conclusions
	References



	Concrete & Steel Material
	MTL01
	Effects of Micro-Filler of Palm Oil Fuel Ash on Interfacial Porosity of Polymer Concrete

	MTL04
	Effect on Compressive Strength of Epoxy-Modified Mortar with Further Dry-Curing

	MTL05
	Pozzolanic Activity Assessment of Nano-Palm Oil Fuel Ash viaElectrical Conductivity Test

	MTL06
	Performance of Steel-Carbon Fibre Reinforced Polymer Plate BondingSystem Under Various Environmental Conditions

	MTL07
	Effect of High Volume Palm Oil Waste on Mechanical Properties ofMortar

	MTL08
	Effect of Homogeneous Ceramic Tile Waste on Properties of Mortar

	MTL10
	Experimental Study on Strength of Polyvinyl Alcohol Concrete usingPortland Composite Cement

	MTL12
	Shear Strengthening of Solid Timber Beams Using High Strength FibreReinforced Epoxy System

	MTL13
	Strength Properties of 10 Milimeters Timber Clinker Aggregate Concrete

	MTL18
	Application of Polyrophylene Fiber Ultra High Performance Concrete(UHPC) for the Skin of Floating Structure

	MTL19
	Lightweight Concrete Made With Ordinary Portland Cement, Sand,Stone Chipping and Aluminium Powder

	MTL22
	Fireproof Concrete in Tunnel Lining Structure

	MTL23
	Comparison and Assessment of Strength Properties of ConcreteIncorporated With Local Philippine Recycled Concreted Aggregates

	MTL24
	Strength Characteristics of Iron ore tailing Concrete

	MTL25
	Toughness Properties of Steel-Polypropylene Fibre ReinforcedConcrete under Elevated Temperature

	MTL26
	Utilization of Coal Bottom Ash – An Overview

	MTL27
	Fresh Properties and Mechanical Properties of Steel Fibre Self-Compacting Concrete (SFSCC)

	MTL30
	Evaluation of Uretive Injection Performance to Improve StructuralCompressive Strength of Abandoned Houses

	MTL35
	Deformation Behaviour of Self-Compacting Concrete Containing HighVolume Palm Oil Fuel Ash

	MTL38
	The Effect of Hydrothermal Treatment on the Mechanical, Rheologicaland Durability Properties of Fly Ash Cement Blended Mortars

	MTL40
	Behaviour of Polymer Grouted Splices under Increasing Tensile Load

	MTL41
	Factors Affecting the Mechanical Properties of Cores and ConcreteSpecimens

	MTL42
	Performance of geopolymer mortar with ternary blended ash ofnanoparticle size characteristic

	MTL43
	Behaviour of Steel Straps-Confined Concrete Column with Lateral PretensioningStresses under Uniaxial Cyclic Compression

	MTL44
	Effect of Fly Ash on Properties of Mortar

	MTL45
	Effect of fineness of Coal bottom ash on properties of concrete

	MTL48
	A Study on Natural Green Engineered Cementitious Composites

	MTL49
	Effect of Fly Ash on Properties of Mortar

	MTL50
	Study on Carbonation Depth of Concrete

	MTL52
	Green Concrete as a useful Resource in Low-cost Rural Housing andDevelopment

	MTL53
	Strengthening of Reinforced Concrete Beams with SFRP Composites

	MTL54
	Behavior of Square and Rectangular Concrete Columns Strengthenedwith Hemp Fiber

	MTL55
	Axial Behavior of Concrete Externally Confined with Sisal FRP

	MTL56
	De-bonding of Chopped Glass Strand Mat (CGSM) Composites in Shear

	MTL57
	Contribution of Externally Bonded Sprayed FRP to Shear Capacity ofRC Deep Beams

	MTL58
	Strengthening of Concrete Beams using Sisal FRP

	MTL59
	Influence of Palm Oil Fuel Ash on Physico-Mechanical Properties ofPrepacked Aggregate Concrete

	MTL60
	Influence of High Temperature on Strength and MicrostructureProperties of Concrete Containing Iron Ore Tailings


	Offshore & Coastal
	OFF02
	Structural Design of a Concrete Caisson Submerged Breakwater forKahului Harbor

	OFF03
	Semi-active Control of Jacket Structure: a comparative study

	OFF04
	Stochastic Response of Articulated Leg platform using Fokker Planckequation


	Reliability & Risk
	RSK01
	Prioritization of Reputation Loss Factor due to Damage of CorrodedPipeline Using AHP Method

	RSK03
	Probability Analysis of Slope Stability Analysis

	RSK04
	Probabilistic Deterioration Prediction of Prestressed ConcreteBridge Girder

	RSK05
	Risk Based Inspection and Proactive Maintenance for Civil & StructuralAssets in Oil & Gas Plants


	Soil-Structure Interaction
	SOL02
	ANALYSIS OF HIGHWAY SLOPE FAILURE AT HOANG SAHIGHWAY, ALONG SON TRA PENINSULA, DA NANG CITY: CAUSESAND SOLUTIONS

	SOL03
	Determination of wetting methods for examining lateral stresses incompacted clay fills under lateral confined condition

	SOL04
	Influence of Surcharge Loading and Retained Soil on Design ofContiguous Bored Pile Wall

	SOL07
	Applicability of Stiffness and Strength Correlation to Natural Subsoil

	SOL08
	Relationships among undrained shear strength from UC, UU, and CIUCtests of soft Bangkok Clay





