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Abstract. Transportation system plays a vital role in sustaining the economic and social well-
being of a community. Disaster or extreme hazard such as earthquake, storms, landslide, flood, 
terrorism, etc. has a major impact on the resilience of the road, especially in ensuring the impact 
toward the recovery for communities. Road infrastructure is linked to many encompassing 
factors such as road user, climate, economy, material, topography and periodic maintenance. 
Recently, unpredicted climate causes heavy rain, landslide, and flood resulting in high losses 
bared by the government on the repair and reconstruction works. Previous events have revealed 
that certain road areas in Malaysia are vulnerable after exposed to damage due to the natural 
disaster. This paper highlights the identified factors that contribute to adaptation on the escape 
route for road disaster resilient. A comprehensive review was done to identify a few missing 
approaches in the road network resiliency, which include a temporal route option as part of the 
adaptive routing solution. The research is expected to become a reference to overcome disruption 
in the road network in time of disaster or crisis while supporting the government initiative to 
strengthen the resilience of the nation’s infrastructure. 

1.  Introduction 
Land transportation system plays a vital role in sustaining the economic and social well-being of 
communities. On occurrence of extreme hazard such as earthquake, storms, landslide, flood and 
terrorism, the condition of such networks have a significant impact on the recovery of the community. 
[1-6]. Human activities are highly depending on road as a medium for traveling. Road is defined as a 
route or open way from one place to another [7]. Technically, roads can be referred to land transportation 
infrastructure that serves as a platform for movement of motor, wheeled vehicles. In the research world, 
the resilience of roads to handle disaster are divided into three main areas; 1) road network design, 2) 
emergency traffic management, and 3) evacuation route [8].  

According to the emergency database (EM-DAT) on statistics of disaster events around the world 
[9], frequency of disaster events has increased and reached its peak in 2000, and have more than 350 
happened every year in the last decade. Disaster tremendously degrades social quality and does more 
damage in developing countries, which makes the effort to rescue and relief operations more significant. 
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Thermoelectric district supply concept including e-mobility 
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Abstract. The main objective of the environmental protection is the sustainable energy supply 
of residential areas. This is made possible by networking several buildings in the same district 
in order to produce a sustainable, efficient and self-sufficient supply of electrical and thermal 
energy. The second elementary topic is the conversion from combustion engines to electric 
mobility, i.e. from thermal to electrical energy. A novel concept of networking different storage 
facilities, energy producers and consumers will enable a sustainable, self-sufficient energy 
supply for districts. A special feature of this energy management design is networking of 
electrical and thermal systems with subsequent integration of electro-mobility into the districts 
plant system. Energy consumption and energy generation were simulated in an exemplary 
project of a district containing three new low-energy buildings. The results show that a self-
sufficient supply of this district is possible with intelligent control of charging cycles and 
charging capacity and with the use of a new storage facility for electrical energy - a Compressed 
Air Energy Storage system. This model concept makes not only a considerable contribution to 
the electro-mobility conversion, but also enables an energy-efficient and sustainable electrical 
and thermal supply of the district. 

1.  Introduction 
Sustainability and environmental protection are two elementary objectives of modern society. In order 
to achieve an energy-efficient and self-sufficient energy supply for districts, intensive networking of the 
individual buildings and control of the various components is implied. For this purpose, a concept based 
on networking and self-sufficiency was developed on the Institute for Materials in Civil Engineering at 
the University of Stuttgart. It combines thermal and electrical subsystems of plant engineering equipped 
with a Compressed-Air Energy Storage (CAES) technology. As the politics in the automotive industry 
currently show a descending trend toward the CO2 emission reduction, a further goal would be therefore 
to switch to integrated electro-mobility concept in the residential sector. This is only efficient and 
sustainable if the required power would be generated from renewable sources. The present concept 
integrates electro-mobility into the system scheme and serves as a modular, universally applicable 
approach for the energetic supply to district typologies of different sizes. It is based on intelligent 
planning through simulation, networking and control of different generators, storage facilities and 
consumers. 

The developed district networking concept is based on an intelligent distribution and the temporal 
shift of the generated power by means of electrical and thermal storage. It is designed under three main 
assumptions: (I) the parking spaces in the district are designed as electric vehicle (EV) parking spaces, 
(II) the self-sufficient energy supply of these parking spaces is made possible through electrical energy 
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Abstract. To predict the corrosion of reinforcing steel, the electrochemical properties of 
reinforcing steel with different concrete mix proportions and chloride content were studied. 
The water to binder ratio of concrete was varied (0.45 and 0.60). Coal fly ash was used to 
replace OPC (0 and 30% by weight of the total binder). The initial chloride was 0, 2, and 4% 
by weight of concrete. Potentiodynamic polarization testing was conducted by controlling the 
moisture of specimens. The Tafel slope, corrosion potential, and corrosion rate were analyzed 
from the testing results. Results show that chloride content significantly affects the 
electrochemical properties of reinforcing steel. The anodic Tafel slope decreased as chloride 
content increased. The cathodic Tafel slope increased when the water to binder ratio decreased, 
or when the fly ash content increased due to a denser concrete pore structure, limiting oxygen 
diffusion. Results from this study can be used to simulate the corrosion of reinforcing steel and 
predict the service life of reinforced concrete structures. Also, the electrochemical 
compatibility between existing and repaired sections can be evaluated to ensure the durability 
of repaired RC structures. 

1.  Introduction 
The corrosion of reinforcing steel (RC) is a major problem, deteriorating reinforced concrete structures 
worldwide. To ensure the safety of an RC structure throughout its service life, performance prediction 
must be accurately performed. For the corrosion of reinforcing steel, the deterioration mechanism is 
normally classified into 4 stages: corrosion initiation, corrosion propagation, corrosion acceleration, 
and deterioration. In each stage, different prediction models are required. For example, corrosion 
initiation due to chloride attack or carbonation can be predicted based on Fick’s 2nd diffusion law. 
After corrosion has been initiated, the time to corrosion cracking can be predicted based on the 
corrosion rate of reinforcing steel and structural conditions such as concrete strength or the location of 
the reinforcing steel. Many researchers studied the corrosion rate of reinforcing steel [1]. It is well 
known that the corrosion rate depends on concrete properties such as chloride content, pH, moisture, 
oxygen, temperature, electrical resistivity, etc. In previous studies, the corrosion rate was measured by 
corrosion mass loss, embedded corrosion sensors, linear polarization, half-cell potential, or electrical 
resistivity. Equations to predict the corrosion rate has been proposed.  
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