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Rock mass rating system with application to construction of
breakwaters, southeast of Iran

Abstract  
A tremendous amount of rock is used in constructing shoreline protective structures on which the

influence of marine environments is totally different from other areas. These materials must be classi-
fied according to particular size, shape and grading as specified by marine structure designers. Other
properties of rock such as density are needed to be incorporated in design equations. Moreover, tough
conditions prevailing marine environments cause the durability of rock to assume quite a peculiar and
important stature. Durability is defined as the ability of rock to maintain its physical and mechanical
properties for the period of time that it is present in an engineering structure. Hence, durability is a
function of rock properties and the environment or conditions surrounding it. 

This study attempts to look further into rock materials of Pozm, Tis, Chabahar, Ramin, Briz, and
Pasabandar's breakwaters in the southeast of Iran from the view point of their durability and degra-
dation in the armour layer. Also, it is aimed at setting forth appropriate criteria to quickly evaluate
quality and durability of regional rock materials by considering samples of durable and indurable
rocks of breakwaters, paying attention to field observations and durability evaluation engineering tests
as well as introducing the most proper rock material deposits of the region.
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1. Introduction 
The importance of analyzing rock material dura-

bility before being utilized in engineering structures
becomes better apparent when one glances at the con-
siderable list of ruined structures due to the applica-
tion of low grade and indurable materials. In the mean
time destructions and incidents inflicted on great rubble
mound breakwaters along coastal lines of the Atlantic
and the Pacific like Sines in Portugal, Tripoli in Libya,
Giola Tauro in Italy and Skikda in Algeria concede the
vitality of analyzing and recognition of rock material
durability(CIRIA/CUR 1991).

Numerous reports of marine structures destruction
made of rock especially rubble mound breakwaters are
also available in Iran. In recent years many breakwaters
have been or are being constructed along the southern
coast line of Iran and several islands, most of which are
of rubble mound type, and the Armour layers of a
majority of such breakwaters have been destroyed after
a while due to improper choice of materials causing
huge financial loss.

Declaration of Chabahar as a free trade zone and the
attention of government authorities to the economic
and civil progress of this port has enhanced the con-
struction of numerous civil and commercial structures
which necessitate the existence of coastal facilities,
especially breakwaters. For this same reason many
breakwaters have been constructed in the region the
Armour layer of which is made of rock.

This case study attempts to look further into rock
materials of these breakwaters from the view point of
their durability. Also it is aimed to set forth appropriate
criteria to quickly evaluate quality and durability of
regions rock materials by considering samples of
durable and indurable rocks of breakwaters, paying
attention to field observations and durability evaluation
engineering tests. 

2. Results of petrological studies
Petrological studies and surveys have been conduct-

ed on the region's mines rock materials, used in the con-
struction of region's breakwaters, in order to recognize
their characteristics. The results are shown in Table 1. 

Figure 1 shows the geological map of the region and
location of the mines.

3. List of durability evaluation tests
The following durability evaluation engineering

tests have been performed on rock materials used in
breakwaters so as to assess their quality and durability.

Water absorption test (ASTM C127-01)
Porosity determination test (ISRM 1981)
Saturated and bulk specific gravity determination

test (BS 812)
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Table 1. Results of petrological studies on the mines
rock materials

Name of
the mine

Position and
distance from

Chabahar

Name of
the break-

water

Rock Minerals and parti-
cles

Pozm
(Po1, Po2)

45 kms west
of Chabahar

Pozm
Konarak

Biosparod
ite

Sedimentary rock
fragments,

Igneous rock frag-
ments,Quartz & pla-

gioclase particles

Tis (T) 10 kms north
of Chabahar

Tis &
Beheshti

Limy
sandstone

Quartz & plagio-
clase particles,

Igneous rock frag-
ments

Pirsohrab
(PS), (PK)

80 kms
northeast of
Chabahar

Kalantari
& Sepah

Gray
wacke

Quartz & feldspar
particles, Igneous &

Sedimentary and
metamorphic rock

fragments

Ramin (R) 12 kms east of
Chabahar

Ramin Biosparod
ite

Shells, Sedimentary
rock fragments,
Quartz particles

Briz (B) 70 kms east of
Chabahar

Briz Coquinite Shells,
Quartz particles

Pasabanda
r  (PA)

130 kms east
of Chabahar

Pasabanda
r

Biosparod
ite

Shells, Quartz parti-
cles, Sedimentary
rock fragments,
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