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the coordinates x and y

The third dimension z Is
the elevation

The origin is chosen to
avoid negative
coordinates

Origin 0,0 D AVIES
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If dx = x1-x, and if dy = y1-y
Then (P to Q)2 = (dx)? + (dy)?

And tan-1 (dx/dy) is the angle
between grid north and P to Q.

X AXISs

Origin 0,0



calCUalenSTale

NENSTare meaningiti

. me DIJUEr the X Vallue; the Turtner to
the rght, (er East), the peint Is;

TThe bigger the Y value, the further
Uupwards, (or Nerth), the point IS.

The bigger the Z value, the higher the
point Is.
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A POINTWROSE COJT dinNALES are
KNOWR Can PE SEL UL Trom any’ otner
POt Whoese coordlnates alie knewn
providing| that the two peints are
Intervisible.
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Angles and distances are measured

electronically and can be recorded: In
digital format.
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L0 rectanguiar
00I@inales ana vice
.- versa.
| !‘, There Is also an internal

‘"% data recording facility.



DISEVANIAYES

RElacCiion; ealtiar cliae; anrl esiauzl
AStUMENT EMfErSHIMIE tNE acculiaCy/ Or
Bjevatens eptained.

IHoweVver, If as often happens, the setting
out Is limited to' X and Y, as on a new.

concrete slab, then levels are not taken
anyway.
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ST COMMORpPIacCCErON CONSHUCHON SILESTON
tNErCoONdInatE gHEReNIE Paral eIVt MO
part e tne struciure:

IS case It IS unlikely that lecall grid nor
poInts towarad the North Poele.

In Addition;

o Multiple grids are not uncommon on

construction sites




Multiola Grids Eiciunole
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GRID B1 (Y=119.375)

GRID C (Y=110.800)

+—10.615— + 8.575—+ —8.57

GRID D (Y= 100.185)
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L SOMEconstitcion SItES e:d
MeLeVaYS, mMInES ana gt
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NEWOrKS, and Teautes: ol

the Ordnance Survey Natienal Grid.

This Is a grid system which covers the
whole of the UK.
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NI X=0E=0)NIES O tNE SO UL
\/\/esr coaSt oI Cormwallfana tne grlrl
axtends 700 km. East ana 1500 km Norbn




Nziijorzl Gricl Cooreirlziies

O km North 0 km North
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DeNYoeUNInGFtIENEWER NG SY/SIEM
CONIUSING %

National Grid Coordinates youl must
have a key map shewing the sguares
with their lalbels
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SECAUSEIOITNE H

Cooerndinates require
colrections to be applied

to convert map
distances to ground
distances. This
correction Is known as
the “Local Scale Factor”.
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Easting Scale Factor Easting
400 0.99960 400
390 0.99960 410
380 0.99961 420
370 0.99961 430
360 0.99963 440
350 0.99965 450
340 0.99965 460
330 0.99966 470
320 0.99968 480
310 0.99970 490
300 0.99972 500
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Ground distance = Grid distance/Local scale factor
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AllnEodelitermeEasures anglesinineVvenical pliane
ema piumnviine deternmined INSICE tEIECUBIILE DY
d penauium cevice calied a - Compensator

Therefore angles in the verticall plane are abselute
values

They are always measured from zere® at the Zenith
Therefore 180° points to the centre of the earth

It follows that 90° and 270° are horizontal
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This Is why Local Grid Nerthris usually:
aligned with the main features ofi the
structure to be built and often bears no

relationship to true North
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Tnerangliervetween gra-Nortaanc rlm/ INENS
KNOWRAAS Lhe \/\/hole C]rcle SEANng"; anaisne
anglerus OF SEtiNg out:

TS means off course that the theedolite used

fior setting out the bearings must be aligned with
the Local Grid Noerth.

Local Noerthiis usually calculated frem the
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rectangular coordinates of two setting out peints
or survey stations on or near the site.
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I the coordinates of “A” and “B” are known,
then the orientation of “A” and “B” can be
determined
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to the p03|t|on of the theodollte, whereas
iectangular cooradinates are ansolutes
Within the grid system.







Slide 6
e For example, it is not necessary to set up on the tangent point of a highway
curve to set out the curve.
Slide 10
e Itis a comparatively easy procedure, (and highly recommended), to check the
adjustment of a Total Station every day
Slide 12
e The grid covering the largest area is the main sports hall / swimming pool.
e The bottom right grid is the consulting rooms block.
e The egg shaped grid is the restaurant. It is aligned with the main grid but
dimensioned from the consulting grid.
Slide 15
The 500 km squares are labelled “HINO S T”
The 100 km squares are labelled “A” through “Z” excluding “I”
Thus the bottom left hand, (South West), square is labelled “SV”
And the bottom right hand, (South East), square is labelled “TW”
Greenwich is in square “TQ”
Slide 16
e Eastings or X values are always quoted before Northings or Y values
Slide 17
e If you use the numeric system such a map is not necessary, but map retailers
might not understand you

Slide 19
e The remainder of the Local Scale Factors are listed below.
Easting Scale Factor Easting
290 0.99975 510
280 0.99978 520
270 0.99981 530
260 0.99984 540
250 0.99988 550
240 0.99992 560
230 0.99996 570
220 1.00000 580
210 1.00004 590
190 1.00014 610
180 1.00020 620
170 1.00025 630
160 1.00031 640
150 1.00037 650
140 1.00043 660

130 1.00050 670
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Magnetic compasses are not accurate enough

Gyroscopes are too expensive

The Ordnance Survey can supply National Grid Coordinates of points local to
most construction projects but

Most people adopt the attitude “Why pay for something we can manage
without”

Slide 23

XB = XA + (Distance X Sin (WCB))

YB = YA + (Distance X Cos (WCB))

Correct Surveying terminology is “Whole Circle Bearing”, or “Azimuth”.
Navigation terminology is “Heading”.

“ Bearing” is often used but should be avoided due to confusion with
“Quadrant Bearing”, (Points of the compass).

Install 2 pegs “A” and “B”.

Set the theodolite at “A” and align zero on the circle with North.

The theodolite horizontal circle reading is 78 degrees = “WCB”.

Move the theodolite to “B”, sight “A” and set the horizontal circle to 258
degrees.

Zero on the circle is now aligned with North, and all circle readings are now
WCB's.



