
Investigation on the accelerated pavement test track (APTT) in the
development of road network using geopolymer concrete

Ramamohana Reddy Bellum
Department of Civil Engineering, Aditya Engineering College (Autonomous), Aditya Nagar, ADB Road, Surampalem-Pin:533437, East-Godavari District, Andhra Pradesh, India

A R T I C L E I N F O

Keywords:
Geopolymer concrete
Acceleratory pavement test track (APTT)
Mechanical properties
Microstructure
X‐ray technique

A B S T R A C T

Geopolymers produced with fly ash and ground granulated blast furnace slag (GGBFS) are beneficial and envi-
ronmentally advantageous materials, but their fragility limits their applications. In this study, the acceleratory
pavement test track (APTT) was constructed to evaluate the properties of geopolymer concrete (GPC) in prac-
tical field conditions. The strength and microstructural characteristics are presented to understand the applica-
bility of GPC for pavement applications. The rapid chloride permeability test (RCPT) and accelerated corrosion
test (ACPT) were conducted to find the durability properties of APTT. On the other hand, non‐destructive test-
ing (NDT) was conducted to estimate the quality of GPC. The results are indicated that the GPC has better
strength and durability properties towards the construction of pavements. Meanwhile, the scanning electron
microscopy (SEM) images revealed that the GPC based APTT has shown a denser microstructure and observed
a steady geopolymeric matrix formation under ambient curing compared to ordinary Portland cement (OPC)
concrete.

1. Introduction

Ordinary Portland Cement (OPC) is considered to be the most
important material for construction. However, the production of one
ton of OPC directly generates 0.55 tons of CO2 and requires the com-
bustion of carbon‐fuel to yield an additional 0.40 tons of CO2 (Ivan
Diaz‐Loya et al., 2011). The environmental benefits of using geopoly-
mer as a substitute for OPC include reducing CO2 emission up to 80%,
minimizing raw material extraction and the ability to reuse the recy-
cled waste of existing industries. Extensive usage of cement for the
construction of rigid pavements along with some other construction
fields would lead to an increase in global warming and thus ascend
for sustainable issues. Further, the embodied energy related to con-
crete is modest; it can be reduced through the use of supplementary
cementing materials (SCMs). The construction industry is mandated
to use industrial by‐products as a cementitious component in concrete
(Albitar et al., 2015). Therefore, most of the researchers investigated
the performance of environment‐friendly geopolymer concrete (GPC)
as an alternative to OPC concrete. The use of GPC decreases the CO2

emissions as well as utilizes the industrial waste materials such as
fly ash (FA), ground granulated blast furnace slag (GGBFS), etc.
(Ivan Diaz‐Loya et al., 2011; Albitar et al., 2015).

On the other hand, some of the research reports explained that
the properties of FA‐based GPC improved under elevated tempera-

tures (Ivan Diaz‐Loya et al., 2011). The oven curing of geopolymer
samples is restricted to prefabricated elements only in the actual site
conditions. However, utilizing the GPC in practical applications (ac-
tual site conditions) requires ambient curing instead of oven curing.
The previous literature explained that the partial replacement of FA
with GGBFS in GPC could avoid the oven curing and the GPC
attains desired strength at ambient temperature (Albitar et al.,
2015). Yun and Choi (2014) reported that the use of GPC in repair
works and has found that the geopolymers attained early strength
compared to OPC concrete. Many researchers noted that the GPC
showed early high strength and good durability due to fine binders
like GGBFS (Ivan Diaz‐Loya et al., 2011; Albitar et al., 2015; Yun
and Choi, 2014).

Most of the investigations on GPC are limited to laboratory investi-
gations such as strength, durability, structural parameters, and
microstructural characteristics. However, limited research reports are
only available on pavement applications of GPC. In Australia, the
geopolymer manufacturers conducted initial trials on the use of GPC
in partial pavement applications. In contrast, precast walkways, foot-
paths, and bicycle ways have been constructed using GPC, and visual
inspections are conducted. It indicates no sign of surface cracks, stress,
and other types of failure. Thus GPC based pavement elements are
planned for inclusion in local road authority specifications (VicRods
annual road report, 2013).
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