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Fig 15.26
Sign Back Plate and Framework for
Stacked European Road Sign Profiles
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Fig 15.27
Sign Back Plate and Framework for
Internally Illuminated Boxed Road Signs
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Fig 15.28
Sign Back Plate and Framework for
Variable Message Road Signs
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SIGN SUPPORTS
15.4

CHOICE OF MATERIALS FOR AND
COMPOSITION OF SIGN SUPPORT
STRUCTURES

15.4.1 General
1

made from a material similar to that from which the posts were
made and the base plate should be protected against corrosion
by the same method as that applied to the parent posts. The
quality of the finish of the base plate should be such that it
complies with the appropriate requirements, similar to that of
the parent post.

The general considerations, mentioned in Section 15.3.1,
regarding the selection of materials for the component parts of
signs, are also applicable to this section for choosing materials
for sign supports and structures.

15.4.2 Sign Support Materials
1

The most widely used sign support materials are timber poles
(usually treated circular poles), steel or aluminium pipes or
tubes (different cross sectional profiles) and steel or aluminium
rolled or extruded sections (different cross sectional profiles).
Infrequent use of reinforced concrete posts (solid pole or pipe),
asbestos cement pipes and glass reinforced polyester (GRP)
poles or pipes also takes place. The material types are
indicated in Figure 15.29.

2

Wooden or timber posts should be moisture, fire and termite
resistant exterior grade complying with the requirements of
SANS 457:2000 and with a cross section of at least 100 mm x
100 mm or peeled poles of nominal diameter 120 mm. They
should be creosote impregnated in accordance with SANS
673:2008, with creosote complying with the requirements of
SANS 538:2007 or SANS 539:2007. Hard pinewood poles are
preferred because of their fracture properties, and suitability for
post peeling and preservative treatment.

3

Steel supports complying with the requirements for Grade 43C
of BS 4360, of outside diameter at least 50 mm, wall thickness
of at least 3,5 mm and hot-dip galvanized in accordance with
the requirements of SANS 121:1999, or painted/powder coated
in accordance with the requirements of CKS 193. Cross
sectional profiles in steel could be any of the pipes, tubes and
rolled or extruded profiles. Welding of steel work should be
carried out as per the standards prescribed in BS1856 or
BS693, whichever is applicable. Steel tubular structures
fabricated by welding, and to be painted, shall have sealed
joints for members inaccessible for inside painting after
fabrication.

4

Aluminium alloy supports should be of drawn tube format
complying with the requirements of BS1471 and condition
codes HT30-TF or HT9-TF, or of extrusion profiles complying
with the requirements of BS 1474 and condition codes HE9-TF
or HE30-TF.

5

When reinforced or prestressed concrete posts are used as
supports they should be complying with the requirements of
SANS 470 and SANS 676.

6

Asbestos cement pipes used as sign supports should comply
with the requirements of SANS 819.

7

Glass reinforced polyester (GRP) poles or pipes used as sign
supports should comply with the requirements of SANS 141.

8

Another consideration when choosing support materials is the
breakaway method to be used for signs placed in locations
where there is the risk of vehicle impact i.e. the posts of the
structure should be of frangible construction. There are various
methods of achieving frangibility for instance the use of
breakaway holes drilled in the supports at their bases or the
use of base plates. In the case of parts with base plates,
usually steel or aluminium supports, the base plates should be
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15.4.3 Composition of Sign Support Structures
1

The critical issue in selecting and installing signs is the type of
support structure used for ground mounted or for overhead
mounted signs, and the advantages and disadvantages of the
different types and materials should be considered. Tables
15.13 and 15.16 indicate the advantages and disadvantages.
Road signs in general vary considerably in size. For high speed
traffic on freeways larger signs are required than for traffic on
urban streets. Larger signs are also necessary where traffic
volumes are heavy or background activities compete for the
driver's attention. The sign size, location and safety
requirements determine the size and type of sign supports
required. Single posts are frequently used for regulatory,
warning and smaller information signs. For larger signs two or
more supports may be required. The basic structures for
ground mounted signs are the following:
(a) single support;
(b) multiple supports;
(c) multiple braced supports;
(d) multiple compound supports (ladder or lattice);
(e) host support.

2

Sign supports are generally made of mild steel, aluminium or
wood. In deciding which type of material to use the advantages
and disadvantages of each type should be considered. The
shapes of mild steel supports are tubular, box section or rolled
steel joists. Aluminium is used for smaller sign supports and for
overhead sign bridges. Wooden or timber sign supports are
generally either dressed wood of rectangular section, or `post
peeled' poles treated with creosote.

3

Larger ground mounted signs often require heavier rolled
I-beam or tube type supports. These sections should only be
used with a breakaway mechanism when they may be hit by an
errant vehicle. Legs of the larger overhead sign mounting
cantilever or gantry structures, however, are more rigid and
should be protected by either a lateral distance from the
roadway or with guardrails. The basic support structures for
overhead mounted signs are:
(a) cantilever structure;
(b) portal or gantry structures : cable, trestle, truss or lattice,
box section;
(c) host structure.

4

A sign support structure must be durable and structurally
adequate for given wind and ice loads. Multiple supports should
be used where design wind loads indicate that a single support
would be inadequate. Vertical supports for sign bridges
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designed to transfer stress or moment to the bridge through the
joints should be connected so as to make the transfer effective.
Sometimes small signs must be mounted overhead using a
span wire or cable as a support structure. Span wire sign
installations must be anchored at both the top and the bottom
to avoid excessive swinging in the wind. To save installation
costs and minimise sidewalk obstructions, signs could be
placed on supports existing for other purposes, such as traffic
signals, street lights, new jersey barriers, walls and overhead
bridge structures.
5

Sign supports erected close to the travelled roadway without
guardrails, should be of a yielding, bending, fracture or
breakaway construction in order to reduce vehicle damage and
injury to occupants in the event of vehicles colliding with them.
The basic concept of a breakaway sign support is that of a
structure which possesses sufficient moment of resistance to
withstand wind loads, yet offers low shear resistance at the
base to a colliding vehicle. In the event of a collision the
structure should yield or breakaway. Failure should occur in
such a way that:
(a) serious secondary collision of the sign or support with the
vehicle is avoided;
(b) energy absorbed from the impacting vehicle is kept to a
minimum (a maximum reduction of 17 km/h in the speed of
the impacting vehicle is considered acceptable), and
damage to the vehicle is low.

6

Thus a major consideration in the choice of support for a sign
structure is its frangibility, also referred to in Section 15.2.7, in
case of impact by a vehicle. Frangibility for single support
ground mounted signs can be obtained by one of the following
methods:
(a) fracture or bending for simple timber or small diameter, thin
walled pipe or tube supports;
(b) breakaway sleeve or threaded coupling for pipe or tube
supports;
(c) breakaway slip base plates for pipe, tube or other profiled
supports for small to large signs;
(d) bending and breakaway for large diameter, deformable,
pipe with sub-surface split base sockets.

7

Frangibility for multiple support ground mounted signs can be
obtained by one of the following methods:
(a) bending for small diameter thin walled pipes or tubes;
(b) breakaway holes drilled through timber or steel support
posts or pipes, and bracing supports, just above their
bases;
(c) shearing base plates for ladder supports consisting of small
diameter thin walled pipes;
(d) breakaway slip base and hinged below sign sections, for
pipe, tube or other profiled supports;

8

Because of the size of supports needed for overhead sign
structures no frangibility treatment is possible and these
supports, being heavy steel pipe or box sections, are normally
mounted on rigid base plates. These rigid structures present a
hazard to vehicles and should be protected by either a lateral
distance displacement or a guardrail. See Section 15.2.7 for
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more details.
9

Table 15.16 indicates the different frangibility types as they
relate to the different support structures while Figures 15.32 to
15.35 indicates the different frangibility methods graphically.

10 Welding of steel work should be carried out according to the
standards prescribed in BS 1856, BS 693 or BS 938, whichever
is applicable. Also important in cases where aluminium plate or
sections will be in contact with steel work, the contact surface
should be painted with a bituminous paint. Where bolts and
nuts are used to secure different metals, they should be
cadmium plated or stainless steel.
11 The trend towards subcompact and mini sized vehicles
continues throughout the world today. Sign support
structures' criteria and design should allow for these
smaller vehicles, especially since many of the structures
that used to be considered adequate will not meet current
criteria. New installations should meet current AASHTO criteria
and where possible, existing installations should be upgraded
to current criteria. The paragraphs hereafter summarises some
of the application requirements for the different support
structures.
12 Wooden sign supports have certain advantages. They are not
subject to corrosion and are not likely to require much
maintenance. If wooden poles are `post-peeled' the
appearance should be acceptable. Wooden poles should be
treated with creosote under pressure to give a long expected
life. This means that the poles would not normally be painted.
Breakaway properties, for supports with 100 mm Ø, are
obtained simply and inexpensively by drilling the required
holes, preferably prior to creosote treatment. Note that the size
of the breakaway holes, to be drilled, is related to the diameter
of the support. If necessary, drilling and cutting can be done on
site and the exposed portions dipped in hot creosote. Hard
pinewood poles are preferred because of their fracture
properties, and suitability for post-peeling and preservative
treatment. Wooden supports are also appropriate for use as
single support or multiple supports for larger signs. If larger
signs require multiple supports with bracing diagonal supports
the bracing supports should have breakaway holes similar in
size to the vertical supports. Breakaway holes are drilled,
through supports, at right angles to the direction of traffic on the
roadway.
13 Single small diameter, 32 mm to 76 mm nominal diameter,
yielding (wall thickness less than 3 mm) mild steel posts driven
into the soil or set into concrete, bend over if impacted by a
vehicle and are unlikely to cause injury to unrestrained
occupants. In a collision with a 76 mm nominal diameter steel
post some injury to an unrestrained occupant is probable, while
the correct use of seatbelts would almost certainly prevent
injury. Single 50 mm to more than 65 mm nominal diameter,
wall thickness more than 3 mm, steel posts can be made
breakaway by incorporating a standard pipe coupling (threaded
socket) located just above ground level. Under impact the pipe
pulls out of the socket or shears across the threads. This
system works satisfactorily when the clearance to the
underside of the sign exceeds
(continued on page 15.4.7)
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Fig 15.30
Sign Support Structure Types for
Ground Mounted Signs
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2,1 m. If the clearance is less then 2,1 m some secondary
collisions with the windshields of the impacting vehicle may
occur. Small diameter, thin walled pipe supports could also be
used for the mounting of smaller signs between two posts.
14 The breakaway type of single post mounted in a slip base is
frequently used to support small signs. The base plate, for
single support signs, is mounted at an angle of 20o for smaller
signs, 10o for larger signs, to the horizontal, facing upwards and
away from approaching traffic. In the event of a vehicle striking
the post the holding down bolts release, allowing the inclined
base to slip up and off the base stub post. The post and sign
rotate over the vehicle as it passes underneath without the sign
hitting the top of the vehicle. Tubular posts larger than 65 mm
diameter, wall thickness more than 3 mm, box-section posts or
rolled steel joists can be mounted on slip bases. The slip base
design is not suited to lightweight thin-walled pipe supports
which may be liable to crushing at the point of impact. This may
delay the release of the base and cause the sign to strike the
top of the vehicle. Nor is this type of support suited to
installation on narrow medians or traffic islands separating
traffic flowing in opposite directions. In the event of an impact
from the opposite direction the inclined slip base may tend to
bring the sign down through the windscreen. Where the impact
may be from either direction the slip base should be set
horizontally instead of being inclined. Where a tubular steel
post of 76 mm Ø is required, the use of multi-directional slip
base is an option. This type of base incorporate a series of riser
plates to impart an upward velocity component to the sign
support on vehicle impact. The upward movement of the
support causes it to go over the top of the vehicle and so
reduces the danger of secondary collision.
15 The sub-surface split base socket is used extensively in Europe
for the mounting of small to medium sized ground mounted
signs on single supports. The supports are normally larger than
or equal to 76 mm diameter, wall thickness more than 3 mm,
deformable steel/aluminium pipes, the bases of which are held
in place by special, 150 mm split sockets below
ground/sidewalk surface level. The split of the sockets are at
right angles to the direction of traffic on the roadway. The
philosophy behind this type of support structure, normally
located on the sidewalk, is that the support will yield initially by
bending in the case of a vehicle impact. The split base socket
will then split apart and release the support base allowing the
vehicle to pass over the sign structure. In Europe a few
standardised support sizes and split socket sizes are in use
having the advantage of quick and easy installation or
maintenance. The sub-surface socket and base fixing methods
makes for a very neat installation, especially in paved sidewalk
areas. Making good after an accident is especially easy and
quick, by just replacing the support, the socket bolts and
making good the paving.
16 The mounting of what should be normally multiple support
ground mounted signs, on single supports frequently occurs in
urban areas. This type of support is usually dictated by space
constraints, for example pedestrian walkways or bicycles paths,
or even under-ground cables or pipes not allowing for a second
or third post footing. The single support post size will be larger
than for multiple supports with diameters or cross sectional
sizes
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more than 150 mm, wall thicknesses more than 6 mm, in order
to cater for the wind load and size of sign. This makes for a
rigid structure that will be mounted on a rigid base plate
allowing no frangibility. The lateral clearance from the roadway
should be increased or the structure should be protected by
kerbing or guardrails. The main advantage is that one post
requires one foundation only and the structure allows free
movement around and under it.
17 The hinged joint and slip base breakaway type of steel support
has also been used on freeways and urban arterial roads for
multiple support ground mounted signs. Mild steel box-section
posts, rolled steel joists or other sections are used. In the event
of a vehicle striking a support the holding down bolts allow it to
split off the horizontal lower base plate. The support then
rotates about the hinged joint, just below the sign's lower edge,
formed by the uncut face of the section, clearing the vehicle as
it passes under the sign (see Fig 15.33). Due to fatigue failure
resulting from vibrations set up by the wind, the use of brittle
cast iron fracture plates at the hinged joint has been changed to
the slotted steel friction fuse plate (notched slip plate) shown.
Windy conditions have also been known to cause holding down
bolts of the slip-base to vibrate out. This can be overcome by
inserting a thin non-slotted bolt-keeper gasket between the slip
base plates. The base stub post is generally set in concrete
and should project sufficiently to be kept clear of the
surrounding ground level, but not high enough to snag the
underside of an impacting vehicle. Slip bases require continual
maintenance to ensure that they do not become covered over
by soil and vegetation which may result in corrosion and
subsequent failure to respond satisfactorily under impact
conditions. Correct tensioning of the connecting bolts at the
hinged-joint and slip-base is essential to proper functioning of
breakaway sign supports.
18 Steel pipes with breakaway holes drilled near the bases could
also be used for multiple support ground mounted signs,
instead of timber poles. The sizes of the breakaway holes, in a
similar manner to timber posts, are related to the diameter and
the wall thickness of the support pipe. If bracing supports are
required these should have similar sized breakaway holes to
the upright supports. Steel pipes with diameters of 100
mm - 150 mm, and wall thicknesses of 2 mm - 3,5 mm, are
often used. A disadvantage of non-galvanised pipes is that they
should be painted, whereas treated timber supports need no
painting.
19 Two to four ladder supports, consisting of small diameter (50
mm - 76 mm) thin walled (less than 3 mm) steel pipes welded
into a ladder or lattice structure, with welded on base plates,
could be used for multiple support ground mounted signs. The
important issues to the composition of each ladder support are
the size, and wall thickness, of the steel pipes and the
requirement that the base plate should be welded to the pipe
and without additional stiffeners/gussets. This is important for
the shear function of the base plate because the weld is the
friction point of the structure. The advantages of using ladder
supports are numerous:
(continued on page 15.4.10)
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(continued from page 15.4.7)
(a) the size and wall thickness of the pipes is within the range
allowed for bending frangibility for ground mounted sign
supports, without additional protection by kerbing or
guardrails;
(b) 90% of all signs could be mounted on ladders of one
common size; the number and length of ladders will just
increase but the size of pipes will be the same throughout
(standardisation);
(c) crashworthiness is very good because vehicles will just
move through the sign structure on impact, the ladder will
shear at the base plate and yield by bending;
(d) because only two pipe sizes are used all sign sizes can be
mounted using two bracket types only;
(e) the horizontal welded tubes in the ladders allows for
scaffolding for easy mounting of signs.
20 The major disadvantages of ladder or lattice supports are that
thin walled tubing is difficult to weld, maintenance is
complicated, and ladders are not suited for erection on the
slopes of steep cut or fill road cross-sections. All the welds
should be properly executed and pipe ends capped to guard
against rust and corrosion.
21 Another structure type that can be used for multiple support
ground mounted signs is the A-frame or trestle. The A-frame for
ground mounted signs is not suited to erection on steep side
slopes and the appearance is less pleasing than other types of
support. Lightweight tubular steel members or perforated
aluminium U-sections may be used. The A-frame sign support
structure could be made up of tubular steel members
connected by pins through frangible joint connectors. On
impact the joints fracture and the pins shear. The support is
designed to buckle in the area of high bending moment near
the upper connection point, allowing the support to clear the
vehicle as it passes under the sign. The thin-walled tubing used
for the A-frame is difficult to weld and maintenance is
complicated. The A-frame support structure could also be
made up of lightweight perforated U-section aluminium
members. The connections are made by means of bolted
angle-section connectors. The support is so designed that the
lightweight members will buckle and the bolted connections will
shear upon impact by a vehicle.
22 Some of the ground mounted sign support structures are
indicated in Figure 15.30 while the support structures for
overhead mounted signs are indicated in Figure 15.31.
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Fig 15.31
Sign Support Structure Types for
Overhead Mounted Signs
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Fig 15.32
Support Frangibility:
Fracture or Bending Breakaway Types
for Structures without Base Plates
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Fig 15.33
Support Frangibility:
Structures with Slip Base Plates
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Fig 15.34
Support Frangibility:
Structures with Shearing Base Plates
and Splitting Base Sockets
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Fig 15.35
Support Frangibility:
Rigid Structures with Fixed Base Plates
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15.5 CHOICE OF SUPPORT FOUNDATIONS
AND ANCHOR TYPES
15.5.1 General
1

Some of the general considerations, mentioned in Section
15.3.1, regarding the selection of materials for the component
parts of signs, are also applicable to this section for choosing
support foundations and anchor types.

2

Installation of sign supports is often accomplished by either
driving the post into the soil, drilling and backfilling after
placement of the post, or by placing the post in a concrete
footing.

3

4

5

5

The consistency of cohesive and granular soils as well as the
hardness of rocks is indicated in Tables 15.17 to 15.19 in this
section. In Subsection 15.2.5, soil texture classifications appear
as Tables 15.5 and 15.6 and a chart as Figure 15.8, while the
typical engineering problems, usually related to residual soils,
are also indicated in Table 15.4.

6

The founding materials in general terms, and the means of
excavation commonly exercised, are:
(a) marshy or waterlogged soils - excavation by dredger or in
coffer dams;

The smaller type sign posts are usually driven into the ground
with a hammer or pneumatic hammer. If a rectangular sleeve
or anchor stub post is placed in the ground or sidewalk, then
the sign post can simply be slipped into the sleeve and bolted
down.
Multiple support post installation for ground mounted roadside
or freeway signs must be sunk well into the ground, with
soilcrete foundations. For larger overhead sign structures
reinforced concrete footings are commonly used. To erect
these larger ground mounted and overhead mounted signs,
heavy equipment such as cranes will be required.

(b) mud and clay - excavation by dredger and shovel;
(c) sand excavation by shovel;
(d) medium hard ground - pick and shovel to excavate;
(e) hard ground - pick and jackhammer occasionally;
(f) rock or granite - drilling and blasting.
7

Where the founding material is man-made, i.e. on concrete or
steel structures, or in aggressive or polluted soils, special
engineering solutions for sign supporting foundations or
structures are required. Problem locations should however be
avoided, being uneconomical. Subject to road and sign class,
sign structures can be moved to a location with better founding
materials. Founding materials which do not normally present
foundation problems, or require major engineering input, are:
sand, medium hard ground and hard ground.

8

While the depth of a foundation is mostly determined by the
total length of the support(s) above ground level, in turn the
support length is determined by the depth of the sign back
plate. The foundation horizontal size (length and width or
diameter) is determined by the soil materials as well as the sign
back plate area. The foundation for a support base located in a
soft sand material is much larger in size, and therefore volume,
than a foundation for the same support and sign located in
medium hard to hard soil materials. Thus poor soil conditions
will always require larger or better anchoring of sign supports,
and therefore larger foundations. This sometimes applies even
for smaller sign supports that would normally have been driven
in or buried, had the soil material been medium hard to hard.

9

Some support bases, however, require non-reinforced to
reinforced concrete foundations, no matter what the soil
material type is. These supports are normally for the larger
signs with frangibility treatment to their bases i.e. those with
anchor stub posts or base plates/sockets and those with
breakaway holes drilled through the supports.

It is thus clear that there are different foundation types to suit
the different support base anchor types/means for the different
sign sizes. To complicate matters further the depth and size of
foundations are dictated by the founding material or soil types.

15.5.2 Soil Materials
1

The type of soil material present at a proposed sign site will
affect the foundation design and possibly the number of
supports required. Good soil information can lead to substantial
savings and tighter foundation design because the design
parameters are well defined. The more comprehensive the
information, the more economically can a good structure be
built.

2

If in doubt regarding the characteristics of the soil, an engineer
should be consulted or soil samples taken from a test hole to a
soil laboratory for analysis. Based on the results of this
analysis, a recommendation can be made regarding the best
foundation structure to use. One or two test holes should be
dug on the site or the engineer’s instructions should be
followed.

3

There are various types of clay and not all of them should be
regarded as bad. Some are soft but are still stable. Collapsible
soils are usually not very dense because of the high proportion
of voids present. Heaving or active clays contain minerals
which cause the soil mass to react strongly to changes
regarding moisture content. These clays will swell when more
moisture is added and will shrink as they dry out.

4

The treatment of soft soils is usually to make the foundations
wider to reduce the pressure to an acceptable level so that the
soil will be able to withstand the load with little or no settlement.
Should the soil prove to be too soft or wet then a raft foundation
or piling is recommended. A pile is a concrete column driven
into the earth which either carries the load down to a stronger,
more stable, soil below or by hanging in friction on the soil
around its shank.

MAY 2012
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1

There are basically three foundation types according to the sign
structure types from small to large ground mounted sign
structures, to even larger overhead mounted sign structures.
The three basic foundation types, with derivatives, according to
sign structure sizes are:
(continued on page 15.5.4)
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TABLE 15.18

HARDNESS OF ROCKS

TABLE 15.18
Unconfined
Compressive
Strength (MPa)

Description of Hardness

R1
Very soft rock

Material crumbles under firm (moderate) blows with the sharp end of a geological pick
and can be peeled off with a knife: it is too hard to cut a triaxial sample by hand

0,7 to 3,0

R2
Soft Rock

Can just be scraped and peeled with a knife: indentations 1 mm to 3 mm show in the
speciman with firm (moderate) blows of the pick point

3,0 to 10,0

R3
Hard Rock

Cannot be scraped or peeled with a knife; hand-held speciman can be broken with a
hammer end of the geological pick and a single firm (moderate) blow

10,0 to 20,0

R4
Very hard rock

Hand-held speciman breaks with hammer end of geological pick under more than one
blow

20,0 to 70,0

R5
Extremely hard rock

Speciman requires many blows with a geological pick to break through intact material

More than 70,0

TABLE 15.19

CONSISTENCY OF GRANULAR SOILS

TABLE 15.19
Typical dry density
(kg/m3)

Gravels and clean sands, generally free draining

Very loose

Crumbles very easily when scraped with a geological pick

Loose

Small resistance to penetration by sharp end of geologial pick

1450 to 1600

Medium dense

Considerable resistance to penetration by sharp end of geologial pick

1600 to 1750

Dense

Very high resistance to penetration by sharp end of geologial pick; requires many
blows of pick for excavation

1750 to 1925

Very dense

High resistance to repeated blows by sharp end of geologial pick; requires power
tools for excavation

More than 1925
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(continued from page 15.5.1)
(a) no foundations for small single support signs;
(b) non-reinforced foundations consisting of: soilcrete
foundations for drilled breakaway hole supports and
anchor/base stub posts for threaded pipe and slip base
plate couplings; and mass concrete foundations for
supports with split base sockets or shearing base plates;

keep the anchor bolts in position during casting. Where the top
levels of foundations are at or above ground level these should
be finished off with a sufficient fall to allow proper drainage of
water away from the support and base plate.
8

(c) reinforced concrete foundations for the large ground
mounted or overhead mounted sign structures with rigid
base plates.
2

(a) maximum 500 mm above Ground Level (GL) for fixed base
plates of cantilever and gantry structures;
(b) maximum 50 mm above GL for shearing and other fixed
base plates;
(c) 0 mm, at GL for breakaway holes or slip base plates;
(d) minimum 150 mm below GL for split base sockets.

The anchor types employed with the foundation types are the
following:
(a) buried or driven support ends in soil, no foundation;
(b) support end or anchor/base stub post set in soilcrete
foundation;

9

(c) anchor hook bolts set in mass concrete foundation;

10 Figure 15.40 indicates special foundations or founding
materials which may occur. These situations require special
measures, specific to the materials present, to be designed by
an engineer.

(d) anchor bolt groups in reinforced concrete foundation;
3

4

5

The required foundation top levels in relation to the ground
level for the different support structure types are:

The support ends and anchor stub posts are for supports with
no base plates while all the other anchor types allow for
supports with base plates or split base sockets.
Soilcrete foundations normally comprise of a mixture of 50%
crushed stone, 40% selected granular material from the
excavation or imported, and 5% Portland Cement, compacted
into the hole at optimum moisture content to a density of 95%
MAASHTO. The advantages of soilcrete foundations are that it
is economical and easy to use and in the event of an impact on
a sign support it is easy to demolish and to cast a new
foundation using materials mainly from the site.
Non-reinforced mass concrete foundations are used for sign
supports that are fixed to the foundation with anchor bolts
through base plates or split base sockets. This method of using
hooked anchor bolts to anchor the support requires a more rigid
and heavier foundation to allow the breakaway of the base
plate or socket effectively without damaging or lifting the
foundation. This is especially applicable to support structures
utilising shearing base plates and split base sockets. Often,
after an impact, a new support with new base plate can be
reinstated using the original foundation and anchor bolts.

6

Large and heavy reinforced concrete foundations are required
for single supported large ground mounted signs and support
legs for cantilever/gantry structures for overhead mounted
signs. These foundations and their reinforcing are normally
specifically designed, for the size and weight of the sign and
support structure. The rigid structure is attached to the
foundation with multiple anchor bolts through a rigid gusseted
base plate. Engineering input will be required on the design for
these larger footings.

7

The casting and finishing of foundations require a measure of
exactness in the alignment of the anchor bolts, so that these
eventually will fit into the holes of the support base plate, and
the top levels of the foundations which allows for the type of
base plate/socket or stub and its height above/below the
ground level according to the shoulder break point or highest
point on the road level. A casting jig is often used to set and
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Figures 15.36 to 15.39 indicate examples of the different
anchor and foundation types discussed.

11 Table 15.16, in Section 15.4, indicates a summary of the
different anchor and foundation types tabulated with the
different support and frangibility types.
12 Table 15.20 illustrates the advantages and disadvantages of
different support base frangibility and foundation
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SUPPORT FOUNDATIONS

Fig 15.36

Buried or Driven Support Ends with No Foundations
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15.5.6

Fig 15.37

SUPPORT FOUNDATIONS

Non-Reinforced Foundations: Support End/Base Stub Post Set in Soilcrete
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SUPPORT FOUNDATIONS

Fig 15.38
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Non-Reinforced Foundations: Anchor Bolts Set in Concrete
SARTSM – VOL 2

STRUCTURAL DETAILS

15.5.8

STRUCTURAL DETAILS

SUPPORT FOUNDATIONS

SARTSM – VOL 2

MAY 2012

15.5.9

SUPPORT FOUNDATIONS

MAY 2012

SARTSM – VOL 2

STRUCTURAL DETAILS

15.5.10

Fig 15.39

SUPPORT FOUNDATIONS

Reinforced Foundations: Anchor Bolts and Reinforcing Set in Concrete
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SUPPORT FOUNDATIONS

Fig 15.40

Special Foundations
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15.6.1

MOUNTING BRACKETS
15.6

CHOICE OF FASTENERS FOR
MOUNTING SIGN BACK PLATES

15.6.1 General
1

2

Some of the general considerations, mentioned in Section
15.3.1, regarding the selection of materials for the component
parts of signs, are also applicable to this section for choosing
the fasteners to fix the sign back plates to the support
structures.
The basic hardware used to erect signs consists of bolts,
washers, clamps, fittings and brackets. These fasten the sign to
the post and solidify the connection so that wind, vandals, or
impact by outside forces do not destroy or degrade the
intended use of the sign. These fasteners are usually made of
steel or aluminium, plated or galvanised for protection from the
elements. Braces, U-bolts and clamps of aluminium or steel are
used when multiple sign installations, large signs, or wind
conditions necessitate stronger attachment to the post than a
single or double bolt. For circular timber, aluminium or steel
posts or pipes, the sign may be clamped or strapped/banded to
the support.

3

Fasteners and braces should be designed to insure that signs
will remain attached to the post throughout the impact
sequence should they be impacted by an errant vehicle.

4

In cases where clamps, bolts and nuts are to be used to secure
different metals, they should be cadmium plated or stainless
steel. In cases where aluminium plate or sections will be in
contact with steel, the contact surfaces should be painted with
a bituminous paint or protected by the application of adhesive
PVC tape or Aluminium backed `Bostic' tape to shield the
different materials from each other.

5

Attachments or carriers for signs, providing the means for
connecting the sign back plate to the structure, should be made
from mild steel that is hot-dip galvanized in accordance with the
requirements of SABS 763 or from a stainless steel complying
with the requirements of Part IV of BS 970 or from other
non-corrodible materials. The quality of the materials and the
size of the members for an attachment should be such that the
sign complies with the appropriate performance requirements.
Typical attachments are horizontal carrier channels and
vertical, Z-or I-profile, carriers.

15.6.2 Composition of Mounting Hardware
1

When deciding which type of mounting fasteners and
attachments to use the advantages and disadvantages of each
type should be considered. This is a very important decision
because the mounting method is the deciding factor in the
quantity of resources (financial, labour and equipment) needed
for the erection and future maintenance of the sign. Certain
fasteners are specialised, and specific to a certain sign or
mounting method, which may be very expensive, but very
simple and quick to install. Sometimes the back plate
construction or the mounting position will enforce the use of a
certain fastener type. The advantages and disadvantages of
the mounting types are indicated in Tables 15.22 and 15.23.

2

The sign back plate types are normally of two derivatives:

(b) and those that are framed and reinforced for sign sizes
larger than, but including 1,5m2.
3

The back plate types under the not framed/reinforced or simply
braced group are the following:
(a) signs smaller than 0,5m2 with no reinforcing;
(b) signs smaller than 1,5m2 with simple horizontal stiffeners,
usually "Sankey" struts or "O-line" channels;
(c) signs smaller than 1,5m2 with pressed/formed edges.

4

The sign back plate types with frames and bracing can be any
of the following:
(a) signs larger than, but including 1,5m2, with perimeter
frames and intermediate reinforcing, usually consisting of
square tubing;
(b) signs larger than, but including 1,5m2, made of stacked
aluminium or Chromadek road sign profiles or planks;
(c) signs that are boxed into cabinets, usually internally
illuminated or variable message signs (VMS).

5

There are two basic mounting positions, ground and overhead,
for the sign types mentioned above. These mounting positions
could be on single, multiple, cantilever, gantry, and other
support structures. Sign back plates may be fixed to the
support structure by using one of the following mounting or
installation methods:
(a) direct riveting or bolting through the sign sheet, lugs or
bracing framework;
(b) indirect fixing by means of brackets, saddles or clamps;
(c) indirect fixing to vertical or horizontal carrier beams or
channels fixed to the support structure.

6

The final fastener is almost always a rivet, bolt or strap,
however, modern adhesives are now commonly being used in
place of these conventional fasteners. The use of adhesives
has the added benefit of reducing or eliminating the need to
have rivet or bolt heads on the front surface of the back plate.

7

Table 15.21 indicates the different fastener types as they relate
to the different sign back plate types while Figures 15.41 to
15.49 indicate different mounting methods and fasteners.

(a) those that are not framed or reinforced or only simply
braced, usually for sign sizes smaller than 1,5m2;
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15.6.4

Fig 15.41
Mounting for Small or Medium Sized Signs:
Riveting, Bolting and Lugs
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MOUNTING BRACKETS

Fig 15.42
Mounting for Small or Medium Sized Signs:
Channels and Clamps
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MOUNTING BRACKETS

Fig 15.43
Mounting for Small or Medium Sized Signs:
Straps, Saddles, Retainer Clips or Slide In
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MOUNTING BRACKETS

Fig 15.44

Ground Mounting of Larger Signs: Flat Sheet Chromadek Signs
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MOUNTING BRACKETS

Fig 15.45
Mounting for Larger Signs:
Sheet Chromadek Signs
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MOUNTING BRACKETS

Fig 15.46
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Ground Mounting of Larger Signs: Stacked Chromadek Profile Signs
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MOUNTING BRACKETS

Fig 15.47
Mounting for Larger Signs:
Stacked Chromadek Profile Signs
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