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CIVIL TECHNOLOGY

TOPIC OF LECTURE
Setting out of curve




Methods of setting out simple circular
curve

Based on the instruments used in
setting out the curves on the
ground there are two methods:

1) Linear method
2) Angular method



Linear Method

> In these methods only tape or chain is
used for setting out the curve . Angle
measuring instrument are not used.

Main linear methods are
¢ By offsets from the long chord.
*¢* By successive bisection of arcs.
By offsets from the tangents.
¢ By offsets from chords produced.



By offsets from the long chord




R = Radius of the curve

0o = Mid ordinate
Ox = ordinate at distance x from the
mid point
of the chord
T1 and T2 = Tangent point

00 =R -- \/RZ - ()3
0x =1/ (R%Z —x2 ) —(R - 00)




By successive bisection of arcs
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» Join the tangent points T1,T2 and
bisect the long chord at D.

» Erect perpendicular DC at D equal to
the mid ordinate.

> Join T1C and T2C and bisect them at
D1 and D2 respectively.

» D1 & D@ set out perpendlcular

offsets C1D1=C2D2=(1-- cos ) and
obtain points C1 and C2 on the curve.




By offsets from the tangents

» The offsets from the tangents can
be of two types

1) Radial offsets
2) Perpendicular offsets




1) Radial offsets

0X=VR? + x%2--R



2) Perpendicular offsets
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By offsets from chords produced




_ C1?

01 =
2R
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02 =< (C1+CL)
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Cl? CL?
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Angular Method

» This methods are used when the
length of curve is large.

The Angular methods are:
1) Rankine method of tangential angles
2) Two theodolite method
3) Tacheometric method



Rankine method of tangential angles

o
> A deflection angle to any point on the curve is the angle at p.c.
= ’)
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Set out T; and T5.
Set the theodolite T;.

With both the plates clamped to zero, direct the theodolite
to bisect the point of intersection.

Release the upper clamp screw and set angle Al o the
vernier.

With zero end of the tape pointed at T1 and an narrow held
at a distance T1A=C1 swing the tape around T1 till the
arrow is bisected by the cross hairs.

Release the upper plate and set the second deflection angle
A, on the vernier so that the line of sight is directed along
T1B.

With the zero end of the tape pinned at Avand an arrow
held at a distance AB = C2 swing the tape around A till the
narrow is bisected by the cross hairs.

Repeat the steps 6,7 till the last point T2 is reached.
Join the points T1,A,B,C....T2



Two theodolite Method




> |n this method two theodolites are
used one at P.C and the other at P<T.

» In this method tape/chain is not
required. This method used when the
ground is unsuitable for chaining.

» < VT; A =A,= Deflection angle for A.

» < AT, T is the angle subtended by the
chord T1A in the opposite segment.

> (AT, T,=<VT1A=A,)
> <VTlB — Az — <T1T2 B



ic method

Tacheometr

S5




» Set the tacheometer at T; and sight the point
of intersection when the reading is zero.

» Set the deflection angle A; on the vernier,
thus directing the line of sight along T, A.

» Direct the staff man to move in the direction
T, A till the calculated staff intercept S, is
obtained. The staff is generally held vertical.
First point A is fixed.

» Set the deflection angle A, directing the line
of sight along T; B. Move the staff backward
or forward untill the staff intercept S,is
obtained thus fixing the point B.

» Same other points are fixed.
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Rankine method of tangential angles

» “A deflection angle to any point on the curve is the angle at
p.c. between the back tangent and the chord from p.c. to that
P 5] B |
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Fig. 13.11 Different types of transition curves
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Summit Curve

» Objective —
To join 2 different grades of roads with smooth vertical
curve. Four different conditions for formation summit curve

which are shown below -
‘ -T2
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BATTER BOARD DETAILS

MOVE HERE
7O ADJUST

LINE

STAKE w/ TACK
MARKS EXACT CORNER

T

ADDUST STRINGS TO
SQUARE DIMENSION

SET STRING LINES to
EXACT OUTSIDE DIMENSIO
SQUARE & LEVEL




SETTING OUT CORNER

PROFILES ﬁ Profiles

Corner of house Corner of house

)

’

1m minimum

*1m minimum
Corner of house

P
_ )\f~‘~ Corner of house
Footing / Foundations N, ‘—;'
600mm x 200mm Deep ~f /




Step-by-step guide to setting out a buildin

Step 5 —repeat step 3

The profile at peg D showing alternative corner

Figure 7.18 Step 5 — Repeat step 3 for remaining profiles

Mike Dixon
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Level Rod
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Measuring height

Measuring height (Total Station)
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Hydrography

Branch of science that deals with the measurement of
bodies of water

Deals with the physical features of the navigable
portion of the earth’s surface and adjoining coastal
areas.

Sounding —measurement of depth below the water
surface

Applications of sounding:

= Making nautical charts for safety of navigation

= Development and engineering projects such as piers, dams
and bridges

= Scientific and academic studies



Horizontal Control and Vertical Control

" Horizontal Control
= For large areas — 2" or 3" order triangulation
" For smaller areas — transit-tape traverse

= For small detached areas — stadia, graphical, plane
table methods

= For long narrow river — traverse on one side
" For width >1km — traverse on both sides

= \ertical Control

" Tide gauges are used to establish the common datum
before sounding is taken




Shoreline Survey

= Shoreline
= Syn. to Coastline

" Line of contact between the land and the body of
water

= USC&GS uses the high water line

= |t consist of:

= Determination or delineation of shorelines

" |ocation of shore details and prominent features to
which soundings may be connected

= Determination of low and high water lines




Methods of Locating Sounding

* From the shore
" |ocation by Cross-Rope
= Location by two angles from the shore
= |Location by Range and One angle from the shore

" From the boat
= |ocation by two angle from the boat
= |Location by Range and One angle from the boat

" From both the shore and the boat
= Location by One angle from the shore and from the boat
= Location by Range and Time Intervals of the boat
= |ocation by Intersecting Ranges
" |ocation by Tacheometric Observations



Sounding Lines

= Systems of Sounding Lines

= Parallel straight lines —> open coasts
= Radiating lines —> small bays and islets
= Circular curves or arcs —> isolated shoal

= Spacing of Sounding Lines

= Factors: the scale of the survey, depth of water, proximity to
shore, character of submarine relief, importance of the region

1:10,000
1:20,000
1:40,000
1:80,000
1:120,000

50-60

100-125
200-250
400-500
600-750

25-30
50-60
100-125
200-250
300-375



Instruments used in Sounding

" The methods of determining water depth are
differentiated by the instruments used .

= Sounding Pole

" The Leadline

=  Sounding Machines
= Registering sheaves

" Echo sounding Instrument or Fathometer



Echo Sounding

e Distance is measured by multiplying half the
time(t) from the signal's outgoing pulse to its
return by the speed of sound(S) in the water,
which is approximately 1.5 kilometres per

second.
D=0.5(t)*S

* |t takes in to account the factors of
temperature, pressure and salinity to
calculate the actual sound speed.



Reduction of Sounding

* The reduced sounding are the reduced levels
of the submarine surface in terms of the
adopted datum

* A correction equal to the difference of level

between the actual water level(gauge reading)
and the datum(MLW/MLLW) is applied to the
observed soundings.



Hydrographic Survey Team

Leadsman’s assistant

Helmsman or Coxwain

Engineer

10. Additional general utility personnel

1. Officer-in-charge/Chief-of-party
2. Left Angleman

3. Right Angleman

4. Recorder

5. Fathometer attendant

6. Leadsman

7.

8.

9.



Hvdrography and Cartography

= Cartography — science and art of the production of
maps and charts

= Nautical charts-> polyconic projection

" |nstruments used in the preparation of Nautical Charts
= 3-arm protractor
" Hairspring divider
" Spacing divider
" Proportional divider
= Meter Bar
= Opisometer/Map measure
= Beam Compass



The Nautical Chart

= A nautical chart is a graphic representation of
a maritime area and adjacent coastal regions.

= Datums of a Nautical Chart
" Horizontal Datum

= Vertical Datum
= Atlantic Ocean — Mean Low Water
= Pacific Ocean — Mean Lower Low Water



Nautical Chart

" The Nautical chart or hydrographic map should
contain the following information
= Datum used
= High, mean, low water lines
= Soundings

" Line of equal interpolated from the soundings called
depth curves

= Conventional symbols
= All safety devices such as lighthouse, buoys etc.
= Complete border information



Plotting of Soundings

= Soundings can be plotted in 3 ways

®" Mechanical Solution
= By tracing paper
= By Station Pointer
" Graphical Solution
" Method 1
" Method 2

= Analytical Solution



Other Essential in Hydrography

e The Sextant

— An instrument used to measure the angle
between any two visible objects.

* The Boat sheet/Hydrographic sheet
* The Wire drag

— A device used to detect obstructions such as
boulders and ledges. These obstructions should be
plotted in the Navigational charts.



Marginal continental features

Common Terms used in Hydrography

Bank
Continental shelf
Continental slope
Insular shelf
Insular slope

Deep Sea Depression

& Deep Sea Elevations

Basin

Deep
Depression
Depth
Foredeep
Trench
Plateadu
Ridge
Seamount
Swell



Embayments

Common Terms used in Hydrography

Bay
Bright
Cove
Harbor
Inlet
Gulf

Coastal Features

Cape

Coast
High-water Line
Island

Islet

Low-water line
Point



Common Terms used in Hydrography

Streams Submarine Elevations
e Bayou  Bank
* Brook and Run S (Creet
e Creek
e Dome Knoll

* Lagoon
e River * Lledge
* Slough * Pinnacle
e Caldron e Reef
* Canyon  Shoal
e S I

eavalley S

* Valley
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