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Basic Surveying and Preparation of Site Layout Plans

For buildings, it is necessary to locate at least two cor-
ners in reference to a known reference. In most cases
the most convenient reference will be the property
lines. Figure 2-32 shows a typical situation where one

<,‘\ BUILDING AND DRIVE

FIGURE 2-32 Locating Buildings in Relation to
Property Lines :

corner of the building is located in relation to the
intersection of two praperty lines and that wall is set
parallel to the property line. In the example, the resi-
dence is located 48 ft.- 4 in. from the corner of the
property and 7 ft. in from the side property line. Since
the building is set parallel to the side lot line, no addi-
tional information is necessary. The layout of the rest
of the building will be done from the dimensions on
the architectural floor plan.

Layout of the driveways, sidewalks and similar fea-

tures is somewhat different. In these cases the pave-

ment usually has to match the entrance to a building
and it must also meet the street at a specific location.
Since it is not uncommon for dimensions to vary

somewhat during construction, these sitdations are
dimensioned to allow for the potential variation. In
the example, the entrance portion of the drive is to be
located exactly 3 ft. from, and parallel to a side prop-
erty line. In addition, the upper portion of the drive is
wider than the lower portion.

To be sure these conditions are met, only the critical
dimensions are shown, see Figure2-32. The 16 ft.
wide portion of the drive which is closest to the street,
is shown parallel to, and 3 ft. from, the property line.
The upper portion of the drive is shown 18 fi. wide
and located in relation to the main entrance and garage
opening. The connecting radii are shown as 12 ft. and
30 ft. respectively. The radius points can be located in
the field by intersecting each pair of lines and then
locating the appropriate radius point. This method
ensures that the upper and lower portions of the drive-
way align with the desired openings. The exact length
of the tangent lines between the arcs significant since
the object is to connect the garage and the street open-
ing. Therefore dimensions are not shown. If the
dipensions were shown they should use the approxi-
mate dimension convention.

Dimensioning Structures

Layout and Dimensioning of a structure is illustrated
in Figure 2-33. The dimensions are usually arranged
in sets along the sides of the structure as shown. On
the left side of the illustration there is only a single
dimension since there are no openings or other fea-
tures. At the top of the figure there are two sets of
dimensions. One provides the overall length of the
wall, the interior set of dimensions locates the open-
ings. Since the overall dimension is given, no dimen-
sion is given for the distance between the center line
of window to the right and the right corner of the
building.

Openings in walls are located by their center line. The

reason for this is that there is a rough opening and a

finished opening dimension. Specifying the center of
the opening ensurés that the feature will be in the right
location when it is finished out.

The location of columns, posts and piers is also refer-
enced by .gentej line. This avoids any errors in layout

32

Landscape Architecure Construction, 3rd Edition

I"I!.I'I!.I'E.-. e I W s ezl T

Osie dena a0 =1 Sl el

https://manara.edu.sy/




sy

6yUi_adl

MANARA UNIVERSITY

Basic Surveying and Preparation of Sjte Layout Plans

Layout by Stationing

Roads and driveways usually follow an irregular path
but they have a uniform width. These features are
usually laid out using a system of bearings, distances
and curve data called stationing. A station is a dis-
tance along the center line of a feature, usually a drive
or aroad, given in hundreds of feet written with a “+

sign between the tenths and hundredths place. The
beginning station is always 0+00. Figure 2-35 is an
example of a driveway layout using stationing.

__point_of tangen

a bearing as shown. The first curve in thé drive begins
at a point 68.29 feet from the origin. This is desig-
nated as a point of curvature (PC), and has a station of
0+68.29. The curve is then laid out by the curve data.
The curve data shown on a plan includes the tangent
length (T), the included angle (A), the arc length (L),
and the radius of the arc (R). The point where the arc
becomes fangent to a straight line is designated as a
(PT). The PT of the first arc is
159.43 ft. from the origin, so its station is 1+59.43,
Layout continues along the center line with straight

tangents given by bearing and distance, and arcs spec-
ified by appropriate curve data. This type of layout
will be discussed in greater detail in the discussion of
highway alignment (Chapter 5).

The origin of the center line is at the intersection of
the center line with County Road 14. This point is
designated 0+00. The direction of the line is given by

Fa

34.44 ( T=259.03'
e | a=151.94
z R=64.73'
Pra® 17165
d
\ — T=52.64' .
L\ e |
\ ~L=91.15 43
\ \a S Rersoyl T 1R ] ; J
\\‘ﬂ% \ X / /]
\
3 \ g ) /
2% $ 1AL
t““;\ ? % b
\" A AT B "
\ s \
G\\(ﬁ\ : &
POB \ \ ‘/ THE%OINTOFBEGJNNINGIS
N THE CENTER LINE OF FM 2818 F
\ 1324.00' NORTH OF ITS INTERSECTION
\\ \ WITH BRAZOS COUNTY 14

FIGURE 2-35 Layout Using Stations
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Preparing Site Layout Drawings

Layout Using Baseline Offsets

o
Another method used to lay out irregular shapes is the
baseline and offset method. Tt is most frequently used
when the site is small and when it is not necessary to
achieve a precise geometry.

Layout begins by establishing a base line in relation to
some known reference on the site. In general it should
be a feature that relates directly to the items being laid
out. In the example shown in Figure 2-36 the base
line is set parallel to, and 20 ft. from the wall of a
building. Selecting the building as the reference it
ensures that the walks will be in the right relationship
to the structure, even if the building is not in the exact
location specified in the contract documents.

L & T [J" |
Building | | & ]
o B -
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FIGURE 2-36 Layout Using Baseline and Offsets
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Beginning at a designated point on the baseline, even
increments, usually 10 ft. or 20 ft., are measured as
reference points. In the example the increments are
20 ft. and the beginning reference is the lower right
corner of the building. From each of these reference
points, offset dimensions are given perpendicular to
the baseline to establish a point on the walk. When
using the baseline method, all offsets should be mea-
sured to the same edge of the element being laid out.
In the example, all offset dimensions are given to the
outside edge of the walk.

In situations where an important point occurs between
even reference points, intermediate references and off-
sets are given. In the example the extreme end of the
arc at the left occurs 611" from the even 20 fi. refer-
ence. In this case the appropriate distance and offset
are given as shown,

WTT

—

e

Landscape Architecture Construction, 3rd Edition
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Basic Surveying and Preparation of Site Layout Plans

Layout Using Grid Coordinates

The grid coordinate system of layout is most fre-
quently used on large sites where the distances
between structures and convenient reference points
are some distance apart. Large parks, athletic facili-
ties and industrial complexes are examples of sites
where this system is often employed.

The reference grid is usually 100 ft. and is referenced
from the extreme southwest corner grid. Thus, all
dimension references are in a northerly or easterly
direction. Figure 37 illustrates the principles of the
grid layout system.

£
300-N - =} -
200-N 1 E 190N, 1608
g 130-N, 150-E
]
100-N | A Fih +
8 N,
50-0" 100"
*NORTH
0-N | | t i
0-E 100-E 200-E 300-E

FIGURE 2-37 Layout Using Grid Coordinates

Any point in the gril can be located by giving the
north and east coordinate pair. For example, the grid
intersection at point A is 100 North-100 East. Build-
ings and other features of a site can be located using
the same system.

For example, the building in Figure 2-37 could be
located by giving the coordinates of two corners. The
coordinates of the southwest corner of the building
would be 130 North- 50 East. The northwest corner
of the building is at coordinates 190 North-160 East.
The dimensions are shown in the example to illustrate
how the coordinates are found. Only the coordinate

pairs would be used on a working drawtng using this
layout method.

Staking: Types and Methods

There are several common staking techniques used to
control work in the field. The vocabulary may vary
regionally but the principles are generally the same.

Hubs

Hubs are heavy 2 x 2 stakes used to mark the exact
locations of corners and intersections Figure 2-38.

1"x 2" Stake 2" x 2" Hub 2" x 2" Grade Stake
FIGURE 2-38 Types of Layout Stakes

The stakes are set firmly in the ground and a tack is
placed in the middle of the stake at the exact point,
Hubs are usually set at the property corners or other
important reference points at the beginning of con-
struction. They are also used to mark-any base line
reference, station points on a road, and grid intersec-
tions if a coordinate layout system is being used.

Offset Stakes

Offset stakes aré used to locate roads and parking

facilities and other structures that require excavation

and preparation of the base or foundation. Offset

stakes are so named because they are set back some

predetermined distance from the work to be accom-
g
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Setting Out

Setting Out the Building Outline ~ this task is usually undertaken
once the site has been cleared of any debris or obstructions and any
reduced level excavation work is finished. It is wusually the
responsibility of the contractor to set out the building(s) using the
information provided by the designer or architect. Accurate setting
out is of paramount importance and should therefore only be carried
out by competent persons and all their work thoroughly checked.
preferably by different personnel and by a different method.

The first task in setting out the building is to establish a base line
to which all the setting out can be related. The base line very
often coincides with the building line which is a line, whose position
on site is given by the local authority in front of which no
development is permitted.

Typical Setting Out Example ~

outline of building marked by alternative
cord fixed to corner posts — - ——— | method for corners
- - 3 : = - o |
I_ diagonal checks y 'f' I
' s -8
: [ :
site ] - L -
boundary—p-. o 90 Yo ~necs V—+r temporary
all corners bench mark
ol g ! -—]F - - > : g;tst:tr: post
posts I . gl ! ‘
' . v | x |« E__lbase and /or
" building line
| ™S ]
5 %
]
90" angles obtained — footpath A road kerb
using site square, # setting dimensions measured with a tape,
theodolite or ranging rods may be required to establish
builders square straight line between corner posts
nail in — 50 x50 corner Temporary Bench Mark-
centre post driven firmly this is a fixed point on
of post into the ground site to which all levels
| are related and should
be established at an
L early stage in the
< cord marking contract. Where possible
N outline of building it should relate to an

ordnance bench mark.
) On site it can be any

outline marked on ground PEFIMIAENS feature: such

with dry lime or similar powder as a drain cover or a
firmly driven post.
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Setting Out

Setting Out Trenches ~ the objective of this task is twofold.
Firstly it must establish the excavation size. shape and direction
and secondly it must establish the width and position of the walls.
The outline of building will have been set out and using this outline
profile boards can be set up to control the position. width and
possibly the depth of the proposed trenches. Profile boards should
be set up at least 2:000 clear of trench positions so they do not
obstruct the excavation work. The level of the profile crossboard
should be related to the site datum and fixed at a convenient
height above ground level if a traveller is to be used to control
the depth of the trench. Alternatively the trench depth can be
controlled using a level and staff related to site datum. The trench
width can be marked on the profile with either nails or sawcuts and
with a painted band if required for identification.

Typical Details ~

- foundation i ot

wailj and trench — 8
5 a | ]
2 | | iy
1| oo aa H o
’ 'y o

) ; | O

j IIIIIS 77777 ] | E
]

VRS

'Y
] g ' |
b« 1 |
Jq CITIIIIIITIIIS, ol 5(1] | ! 1150 x 38

. posts | "crossboard
pbl'ofllc posts driven into the
oards T o T o ground at least 600 mm |

TYPICAL LAYOUT (profiles not to scale) TYPICAL PROFILE BéARD

traveller sighted ﬁ profile
between two profiles

boards

trznch wldth

cords centre line of cord
between marked with trench marked between
profiles. a line or dots with dry lime profiles

of dry lime
powder for hand
excavation

powder for machine
excavation using
trench width bucket

concrete strip pegs marking top
foundation of concrete

peg marking top concrete trench fill
of concrete foundation——

NB. Corners of walls transferred from intersecting cord lines to
mortar spots on concrete foundations using a spirit level
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Setting Out

Setting Out a Framed Building ~ framed buildings are usually
related to a grid. the intersections of the grid lines being the
centre point of an isolated or pad foundation. The grid is usually
set out from a base line which does not always form part of the
grid. Setting out dimensions for locating the grid can either be
given on a drawing or they will have to be accurately scaled off a
general layout plan. The grid is established using a theodolite and
marking the grid line intersections with stout pegs. Once the grid
has been set out offset pegs or profiles can be fixed clear of any
subsequent excavation work. Control of excavation depth can be
by means of a traveller sighted between sight rails or by level and
staff related to site datum.

Typical Details ~ 2nd. position of theodolite - sighted

onto A4 turned 90° and points B1to |

1st. position of F1 fixed and marked 1
- theodolite - 3rd. theodolite position
sighted onto F4 to fix points F2 & FS—I

and points B4 to i}
< E4 fixed and VTBM or
marked thcodoln. g site
turned 90° and : datum -
- points A3 to ~internal grid
Al fixed and points fixed |
marked by setting up
w 71\ + theodolite

1 l
& I over any of -
- the perimeter
! i grid lmzs \}l\ # points
» —F boundary—m{
1 —
o a
A base line
# setting out dimensions to establish grid line A4 to F4
sight rail fixed at known level -
g profile
fenced peq - alternative to

board

traveller
sighted

” between sight
rails to
control depth

1. Pad template positioned with 2. Pad pits excavated using

E;%:_';‘J / = excavation

pad template grid setting out pegq

cords between profiles and traveller sighted between
pad outline marked withdry sight rails fixed at a level
lime or similar powder. related to site datum.
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Setting Out

Setting Out Reduced Level Excavations ~ the overall outline of
the reduced level area can be set out using a theodolite. ranging
rods, tape and peqgs working from a base line. To control the depth
of excavation, sight rails are set up at a convenient height and at
positions which will enable a traveller to be used.

Typical Details ~
1. Setting up sight rails -
necessary staff reading

staff reading gives calculated to give level
height of collimation Ot desired height —
of level level
B et i i it i A
temporary bench sight line ]
mark or site datum sight rail fixed here —-»
post ;
ground sight rail posts |
r level ,
/ N N ‘ S S % <7 > 7 7
2. Controlling excavation depth -
-| site datum post corner posts to fix outline
<> set in concrete of excavation area

sight rails fixed

" tline of excavation
at desired level b g

area marked with dry
sand or similar material

corner
post
formation
level
free standing
traveller
sight rails -
edge of excavation face painted
area black and
white

height of traveller = desired level of sight rail - formation level
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