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Abstract. Porous asphalt is an alternative in flexible pavement which is considered to make water seep into the soil. In 
previous research have been tested the mixture of  porous asphalt that meets porous asphalt porosity requirements, but 
found the weaknesses that the stability is still lower than the standard required. Based on result obtained before, the study 
is aimed at investigating the use of mixture composition variable with different percentages until the optimal conditions 
were obtained, namely making a normal mixture, 15%, 18.75%, 22.5%, 26.25%, 30% as sand composition reduction. The 
percentage of sand reducted from previous composition with different asphalt variations. Tests are carried out using the 
Marshall method. Sequence of tests show that the materials used for experiment meet the requirement.  Optimum Asphalt 
Content obtained for the mixture are 6% of the total mixed weight. The best Marshall characteristics for AC-WC porous 
asphalt obtained are at the percentage of 26.25% sand reduction. 

Keywords: porous asphalt, stability, sand reduction 

INTRODUCTION 

Construction development demands additional infrastructure, including highway facilities. However, this 
phenomen causes a reduction of green areas which have an impact on the lack of water catchment areas. Therefore, 
the construction of highways in Indonesia in addition to being required to improve the level of safety and comfort is 
also required to develop environmentally friendly roads. 

Flexible Pavement is a pavement system where the construction consists of several layers. Each pavement layer 
generally uses materials and requirements that are different according to its function, namely, to spread the wheel load 
of the vehicle in such a way that it can be held by the subgrade within its carrying capacity limit. 

Porous asphalt is an alternative in flexible pavement which is considered to enable water seep into the soil so that 
the manufacture of ground water can continue to occur. In addition, porous asphalt is an alternative to improve road 
safety and noise reduction. Porus asphalt is designed to obtain the large pores to continue the flow of water to the side 
channels and a water-resistant base layer to prevent water from seeping into the subbase layer and the body of the 
road, so that the inundation of the inadequate slope can be overcome. This often happens after rain that can disrupt 
the smooth flow of traffic. 
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Abstract. The marine sediment is important indicator of the seafloor. The characteristics of marine sediments can be seen 
from grain size, type and Total Dissolved Solid (TDS). Sediments derived from organic and non-organic particles are 
carried by the sea currents, waves, streams and tidal process in the coastal areas. At very high levels, sediments can cause 
pollution or vulnerability such as decreasing of dissolved oxygen, coral bleaching, and increased the eurotrification 
processes. Pagai Strait is located between North Pagai Island and South Pagai. This strait has enormous potential and it is 
used by the surrounding community for various activities such as port and sea transportation, fishery, marine aquaculture 
and tourism. This study aims to determine the characteristics of sediment in Pagai Strait. The field survey was conducted 
in September 2016 for waves, currents, water quality and sediment samples with purposive sampling method. The results 
showed that the average of sediments in Pagai Strait is D35 sized 0.155 mm; D50 sized 0.273 mm; and D90 sized 1.574 
mm with specific gravity 2.665 gr/cm3 and dominated by sand 66.88%. TDS between 51.6 to 55.0 mg/L, appropriate for 
port and mangrove. Scale of sediment, A = 0.119 and sediment velocity is 0.002 m/s. Sediment transport approximately is 
0.389 m3/day.  

Keywords : Sediment transport, grain size, TDS. 

INTRODUCTION 

The Pagai Strait is located between North Pagai Island and South Pagai Island, Mentawai Islands Regency. This 
area is located on the Indonesian Ocean and subduction path of active tectonic plates which are prone to earthquake 
and tsunami. Various activities and impacts of the Tsunami in 2010 (7.7 Mw) caused certain characteristics in 
sediment. Sediment is formed by organic and non-organic materials. CEM (2002) classified sediments in two major 
classes: clay (<0.0039 mm) and sand (0.0625 - 2.0 mm) [1]. The sediment in Pagai Strait is combination between 
muddy sand and nummulite limestone. The depth of the strait is between 3m to 55m. Most of the sediment is dominated 
by sand. The volume of sediment at the strait is influenced by the location also. This strait is estuary of eight rivers. 
The research aims to determine the type, grain size and sediment transport and also the distribution of parameters, 
including Total Dissolved Solid (TDS). TDS was used to indicate the water quality status. Figure 1 shows the location 
of Pagai Strait and Figure 2 shows the location of sediment samples. 
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Abstract. Concrete structures can be damaged or deteriorate due to various reasons such as errors in planning, 
implementation factors, getting overload burden, decreased capacity and quality of structures, and changes in 
structural functions. Thus, to strengthen the damaged structures, there is a need for an investigation regarding the 
damage to the existing concrete structures. Retrofitting FRP (Fiber Reinforced Polymer) to the damaged structures 
can be a reinforcement alternative. The bond shear between FRP and concrete need to be considered in using FRP 
to solve the damaged structure. Shear behavior on the bonded structures greatly affects the condition of the 
structure. Therefore, this study aimed to examine the effect of anchors and stakes on FRP debonding behavior. This 
study was carried out experimentally to obtain the results and data on the effects of the anchors and stakes. This 
study used 9 specimens with a size of 150 mm x 150 mm x 300 mm. From those 9 specimens, 3 specimens were 
specimens without reinforcement (FR), 3 specimens were reinforced with anchor (FRA), and 3 specimens were 
reinforced with anchor and stake (FRAP). The test method used in this study referred to ASTM D5379 concerning 
the Standard Test Method for Shear Properties of Composite Materials. From the bond shear test of each FR, FRA, 
and FRAP specimens, it was found that the average maximum shear load was 19.405 kN, 28.465 kN, and 29.699 
kN, consecutively. 

Keywords: Structural Strengthening, Fiber Reinforced Polymer, Anchor, Stake.  

INTRODUCTION 

Damage and deteriorate of a concrete structure can be caused by errors in planning, implementation factors, 
receiving exceeded loads from the planned load (overload), decreased capacity and quality, changes in 
structural functions, and changes in requirements in meeting new regulations. This condition causes the need 
for an investigation regarding the damage to the existing concrete structure in order to carry out reinforcement 
and repairs. 

The external reinforcement method proves to be a practical and effective way to improve the performance 
of reinforced concrete structures [1]. Several reinforcement methods and repair methods are adding a layer of 
concrete, reinforced with a steel plate, external prestressing, and using FRP (Fiber Reinforced Polymer) [2]. 
The commonly used FRP (Fiber Reinforced Polymer) is CFRP (Carbon Fiber Reinforced Polymer) and GFRP 
(Glass Fiber Polymer) [3]. 

In short, the alternative reinforcement that can be used is external reinforcement using FRP. Reinforced 
concrete beam structures with FRP without special roughness bounding on concrete surface can experience 
debonding failure [4]. Debonding failure resulted in the ability of FRP reinforcement to concrete beams not 
optimal. The bonding method on the concrete surface, the type of epoxy adhesive used, and the adhesion 
dimensions greatly influence the bond between FRP and concrete [5], [6], [7].  

Retrofitting concrete surface by grinding the entire surface area with a depth of 4 mm (plain type), grinding 
longitudinal direction with a grinding depth of 2mm (longitudinal type), grinding upright/transverse with a 
grinding depth of 2 mm (transversal type), grinding in the same direction diagonally with a grinding depth of 
2mm (diagonal type), and cross grinding with a 2 mm grinding depth (cross-type). The roughness bounding 
provides an increase in shear behavior compared to the plain type. For example, the longitudinal type increases 
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