ROADSTONE

Purpose
To determine the best types of rock for making the wearing course for
roads.

Background

Whereas most rock types can be used for the lower layers of a road, the
rock used for the wearing course has to have very precise characteristics
if it is to be used on important roads. It has to be hard so most
minerals contained in the rock must have a hardness greater than 5. In
order to remain rough and to provide a good grip for the tyres the rock
must have two or more minerals of different hardness. The grain size of
the minerals within the rock must be less than 2mm. The rock must be
strong otherwise the pressure from the tyres would break it up. It must
have low porosity otherwise water will get in and the frost will shatter it.
Lastly tar must adhere well to it so glassy rocks like flint and obsidian will
not do.

Activity I
1 Set out a table like this with 12 lines
rock grain size | minerals with hardness of each

2 Identify the rocks and note their grain size, if too small to measure
put <2mm

3 Identify or look up the mineral composition of each rock.
4 Look up or work out the hardness of each mineral.

5 Now use this data to fill in a table with this format with 12 lines. Put
a tick if the rock has the characteristic.

rock most 2 or grain strong | tar low
minerals more size rock adheres | porosity
with minerals | <2mm well

hardness>5




6 Identify the rocks which are suitable for wearing course roadstone.

Teacher’s Section
Requirements (see notes)
A variety of rock samples, about 12 is suitable. They should include
dolerite, basalt and greywacke sandstone.
Samples of the minerals found in the rocks.
Mineral hardness testing set.

Notes

This is a good exercise for revision of rocks and minerals. It is simpler,
but not such good revision, if the mineral composition of each rock is given
and also the hardness of each mineral as in the accompanying list.

Results
Dolerite, basalt and greywacke sandstone satisfy all the criteria.

Time
60 minutes



Igneous rocks
Andesite
Basalt
Dolerite
Gabbro
Granite
obsidian
pumice
rhyolite

COMPOSITION OF ROCKS

felspar, hornblende biotite

felspar, augite

felspar, augite

felspar, augite

felspar, quartz, mica

volcanic glass

volcanic glass

felspar, quartz, mica, volcanic glass

Metamorphic rocks

marble
gneiss

metaquartzite

slate

calcite

quartz, felspar, mica, hornblende
quartz

mica

Sedimentary rocks

flint quartz - microcrystalline
greywacke quartz, felspar, clay minerals
limestone calcite
sandstone quartz
shale clay minerals
HARDNESS OF MINERALS
Augite 6
calcite 3
Clay minerals 2.5
Felspar 6.5
Hornblende 6
Mica 2.5
Quartz 7
(volcanic glass 6)

<0.1mm
<0.1mm
0.1mm - 2mm
>2mm

>2mm

<0.1mm

0.1-2mm
>2mm
>2mm
<0.1mm

<0.01mm
<2mm
variable
0.1-2mm
<0.1mm



