LECTURE 8

CHAIN SURVEYING
This is the simplest and oldest form of land surveying of an area using linear
measurements only. It can be defined as the process of taking direct measurement,
although not necessarily with a chain.
EQUIPMENTS USED IN CHAIN SURVEYING
These equipments can be divided into three, namely

(i) Those used for linear measurement. (Chain, steel band, linear tape)

(if) Those used for slope angle measurement and for measuring right angle (Eg.

Abney level, clinomater, cross staff, optical squares)

(iii) Other items (Ranging rods or poles, arrows, pegs etc).

1. Chain:-
The chain is usually made of steel wire, and consists of long links joined by

shorter links. It is designed for hard usage, and is sufficiently accurate for
measuring the chain lines and offsets of small surveys.
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Chains are made up of links which measure 200mm from centre to centre of each
middle connecting ring and surveying brass handless are fitted at each end. Tally
markers made of plastic or brass are attached at every whole metre position or at
each tenth link. To avoid confusion in reading, chains are marked similarly form
both end (E.g. Tally for 2m and 18m is the same) so that measurements may be
commenced with either end of the chain

There are three different types of chains used in taking measurement

namely:

I. Engineers chain
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ii. Gunter’s chain

Steel bands

Steel Bands:

This may be 30m, 50m or 100m long and 13mm wide. It has handles similar to
those on the chain and is wound on a steel cross. It is more accurate but less
robust than the chain. The operating tension and temperature for which it was
graduated should be indicated on the band.

Tapes:
Tapes are used where greater accuracy of measurements are required, such as the

setting out of buildings and roads. They are 15m or 30m long marked in metres,
centimeter and millimeters. Tapes are classified into three types;
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Linen or Linen with steel wire woven into the fabric;

These tapes are liable to stretch in use and should be frequently tested for
length. They should never be used on work for which great accuracy is
required.

Fibre Glass Tapes: These are much stronger than lines and will

not stretch in use.

Steel tapes: These are much more accurate, and are usually used for
setting out buildings and structural steel works. Steel tapes are available in
various lengths up to 100m (20m and 30m being the most common)
encased in steel or plastic boxes with a recessed winding lever or mounted
on open frames with a folding winding lever.

Arrows:
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Arrow consists of a piece of steel wire about 0.5m long, and are used for marking
temporary stations. A piece of coloured cloth, white or red ribbon is usually
attached or tied to the end of the arrow to be clearly seen on the field.
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5.

Pegs

Pegs are made of wood 50mm x 50mm and some convenient length. They are
used for points which are required to be permanently marked, such as intersection
points of survey lines. Pegs are driven with a mallet and nails are set in the tops.

Ranging Rod: .

These are poles of circular section 2m, 2.5m or 3m long, painted with
characteristic red and white bands which are usually 0.5m long and tipped with a
pointed steel shoe to enable them to be driven into the ground. They are used in
the measurement of lines with the tape, and for marking any points which need to
be seen.

Optical Square:
This instrument is used for setting out lines at right angle to main chain line. It is

used where greater accuracy is required. There are two types of optical square,
one using two mirrors and the other a prism.
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« The mirror method is constructed based on the fact that a ray of light is reflected
from a mirror at the same angle as that at which it strikes the mirror.

« The prism square method is a simplified form of optical square consisting of a
single prism. It is used in the same way as the mirror square, but is rather more
accurate.

8 Cross Staff:

This consists of two pairs of vanes set at right angle to each other with a wide and
narrow slit in each vane. The instrument is mounted upon a pole, so that when it is
set up it is at normal eye level. It is also used for setting out lines at right angle to the
main chain line.

9. Clinometer

This instrument is used for measuring angles of ground slopes (slope angle). They
are of several form, the common form is the WATKING’S CLINOMETER, which
consist of a small disc of about 60mm diameter. A weighted ring inside the disc can
be made to hang free and by sighting across this graduated ring angle of slopes can
be read off. It is less accurate than abney level.
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Abney Level

This instrument is generally used to obtaine roughly the slope angle of the
ground. It consists of a rectangular, telescopic tube (without lenses) about
125mm long with a graduated arc attached. A small bubble is fixed to the vernier
arm, once the image of the bubble is seen reflected in the eyepiece the angle of
the line of sight can be read off with the aid of the reading glass.
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