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STRUCTURAL DETAILS OF ROAD SIGNS

 
 
 
 
 
 

15.1 INTRODUCTION 
15.1.1 General 

1 This chapter provides guidelines for the adequate and safe 
provision of road signs and their support structures, including 
the fastenings required to hold the component parts of the 
signs together as an integrated structure, able to withstand 
various environmental conditions such as the climate, loadings 
and vandalism. 

2 A range of environmental conditions may affect the type of sign 
and support structure recommended for a certain location. The 
most relevant factors are: 

(a) climatic/weather conditions normally pertaining in 
environments such as - coastal, desert, forest, pollution, 
snow/ice, and wind; 

(b) the complexity of the immediate environment i.e. urban, 
suburban, rural, nature conservation area; 

(c) road factors i.e. road class, speed limit, lane configuration, 
geometry; 

(d) road side conditions such as cut or fill, soil types, sidewalks 
(paved or otherwise) illumination; 

(e) clearances available for ground-mounted or overhead signs 
(longitudinal, lateral and vertical); 

(f) safety considerations for the road user in terms of visibility, 
retroreflectivity, frangibility. 

3 Desirable characteristics of complete sign structures are also: 

(a) limited material, installation and maintenance costs; 

(b) ease of installation in terms of manpower and equipment 
requirements; 

(c) readily available materials; 

(d) an acceptable level of safety compromise, in that the sign 
structure is sufficiently frangible to limit impact hazard but is 
strong enough to limit vandalism. 

4 The environmental, location, and safety considerations are 
discussed further in Section 15.2 in terms of their influence on 
the choice of materials. Sections 15.3 to 15.6 deal with the 
choices of materials for each of the main component parts 
which make up the whole sign structure. 

15.1.2 Scope of Coverage 

1 The chapter contains detail relevant to the smallest and largest 
road signs according to classified types, and according to their 
two most common mounting positions, namely ground 
mounted, to the side of the roadway, and overhead, above the 
roadway.

 

 

 

 

 

 

2 The size and shape of signs, determined by their function and 
operating environment, dictates the type of support structure 
required. The function and location also determines the 
signface colours, and whether the signface is retroreflective, 
semi-matt or even illuminated. 

3 The main thrust of the contents of the chapter is to discuss the 
available methodologies for the planning, design, construction 
and implementation of new road signs of all types. 

4 REGULATORY and WARNING signs comprise what are 
normally considered small signs, although there are other small 
sign types. The functional details of these classes of sign are 
covered in Volume 1, in Chapters 2 and 3 respectively, and 
their signface dimensional details are covered in the same 
chapters in Volume 4. The application of Regulatory and 
Warning signs is covered in Volume 2, Chapter 3. Single 
Regulatory and Warning signs are normally ground mounted, 
requiring only one SUPPORT POLE. This could be a 
FREE-STANDING POLE specific to the sign, or a HOST 
SUPPORT POLE like an existing street light pole. Signs such 
as these, with an area of 1,5 m2 or less, do not require 
extensive BACK PLATE stiffening, often having only two 
horizontal struts at the rear. (Signs with an area in the region of 
1,5 m2 may occasionally require two supports depending on the 
type of support being used and the prevailing wind levels.) 

5 Small GUIDANCE signs such as some LOCATION (STREET 
NAME sign GL1) signs, ROUTE MARKER signs, and 
TRAILBLAZER signs may also only require a single support 
pole. The more common medium sized LOCATION, 
DIRECTION, TOURISM, LOCAL DIRECTION and 
DIAGRAMMATIC signs will normally require two supports, and 
occasionally three, without diagonal bracing poles. These signs 
will be sized in the range 1,5 m2 to 8 m2 and will require more 
extensive BACK PLATE stiffening in the form of framing and 
reinforcing. Because of this the weight increases and wind load, 
impact load and imposed loads must be recognised and 
planned for. Details of the functions of individual Guidance sign 
types are covered in Volume 1, Chapter 4, and their 
dimensions are given in Volume 4, Chapters 4 to 8. 

6 Large ground mounted GUIDANCE signs are occasionally 
specified and these are likely to require three or even four 
SUPPORTING POLES which may well need to be braced if the 
sign height dictates. These signs, which may range in area 
from 8 m2 to over 20 m2, require extensive framing and 
reinforcing to the BACK PLATE, to resist wind and other loads. 
The mass and size of the sign dictate bigger and heavier 
support structures, impact safety concepts such as breakaway 
bases, and stronger, and heavier, fastening brackets for  
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connecting the component parts of the sign together. 

7 Any of the sign types mentioned above could be mounted on 
overhead support structures if the location and environment 
warrant such mounting. Overhead signs are generally used on 
roads carrying heavy volumes of traffic, with more than two 
lanes in each direction, for the following reasons, either singly 
or in combination: 

(a) when a message is applicable to one or more specific 
lanes, but not necessarily all lanes; 

(b) where traffic, due to its sheer numbers or the frequency of 
large vehicles, or both, will result in ground mounted signs 
being regularly obscured for many drivers; 

(c) when there is no space for signs at the side of the road; 

(d) where the positioning of a ground mounted sign may 
represent an unacceptable hazard. 

8 The support structure for overhead signs, being more complex 
in form and design, requires extensive planning and design of 
the signboard BACK PLATE, the STRUCTURE, the FIXINGS, 
and the FOUNDATION for the supports. Support structures 
may be any of the following types: 

(a) simple to heavy portal structures; 

(b) simple to heavy cantilever structures; 

(c) host structures such as existing bridges. 

Portal and cantilever structures can be manufactured to a 
number of basic structure types, such as sections, trusses, 
trestles and cable, or cable-stayed structures. 

9 VARIABLE MESSAGE signs are likely to play an increasing 
safety and traffic management role, on freeways and other 
strategically important roads, particularly in metropolitan areas, 
and areas subject to severe weather patterns. These signs 
perform a critical function by providing drivers with real-time 
information. VARIABLE MESSAGE signs may be supported in 
the same way as any other form of sign and they can be 
relatively small in size or fairly large. Due to the nature of their 
manufacture they are always likely to be heavier that 
conventional signs and their construction is likely to be 
specialised. As such, aspects of their construction is illustrated 
in this chapter, but is not covered in depth. Due to the fact that 
they are most commonly warranted when traffic volumes are 
high they are likely to be most commonly supported on 
overhead structures. A common prerequisite for the provision of 
VARIABLE MESSAGE signs is an electricity supply. 
VARIABLE MESSAGE signs are dealt with in detail in Volume 
1, Chapter 9 and their application is covered in Volume 2, 
Chapter 19. 

10 Whilst most of the above-mentioned sign types and structures 
are for new sign applications, certain structural changes may 
be necessary to existing signs. The most likely modifications to 
existing signs are: 

(a) fixing cover plates, either blank or containing revised text, 
over existing incorrect text; 

(b) fixing of adhesive "stickers", either blank or containing 
revised text, over existing incorrect text; 

(c) adding or removing of one or more panels to correct 
messages on signfaces;

 
(d) replacing damaged or updated parts of signs and 

structures; 

(e) recycling and re-erecting complete signs. 

11 Figures 15.1 to 15.3 illustrate the basic sign types discussed 
above. 

12 Signs may be mounted in the two basic positions, ground 
mounted or overhead, on supports of the following material 
types: 

(a) timber poles; 

(b) steel tubes or rolled sections; 

(c) aluminium tubes or rolled sections; 

(d) fabricated steel supports. 

13 These support materials may have the following types of 
cross-section: 

(a) circular (or approximately so in the case of timber poles); 

(b) square section; 

(c) D-section; 

(d) I or U channel section; 

(e) welded lattice frame; 

(g) welded box sections. 

14 The more commonly used sign support structure types are 
shown in Figures 15.4 and 15.5, and the structural design 
process is illustrated in a flow chart form in Figure 15.6. 

15.1.3 Objectives 

1 The primary objective of this chapter is to assist those involved 
with the design of signs and sign structures. The chapter thus 
provides guidelines for the adequate and safe design of road 
signs and their support structures, including the fastening of the 
component parts together into an integrated structure able to 
withstand wind, impact and other loads. Since vandalism is a 
significant problem, it has also been an objective to provide 
measures to safeguard signs from vandalism. 

2 It has been a particular objective to include the widest possible 
coverage of the various materials which may be chosen to 
manufacture the components such as the back plates, 
fasteners supports, and foundations, and to identify their 
advantages and disadvantages.  This approach, coupled with 
various methods of design, should enable the best solution to 
be found for a particular problem. 

3 Although coverage of the chapter is extensive, to the extent 
that some materials and methods used in other countries are 
included, there will always be a place for the purpose designed 
sign structure to suit specific requirements or environments. 

15.1.4 The Component Parts of a Sign Structure 

1 A road sign structure consists of the following parts: 

(a) the SIGNFACE; 

(b) the BACK PLATE or SIGN BOARD; 

(c) the SIGN SUPPORTS; 

(d) the SUPPORT FOUNDATIONS; 

(e) the FASTENINGS or MOUNTING BRACKETS. 
 

(continued on page 15.1.8) 
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Fig 15.1   Road Sign Shape, Size and Colour Classification 
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Fig 15.2    Typical Road Sign Types - 1 
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 Fig 15.3    Typical Road Sign Types - 2 
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Fig 15.4   Key to Ground Mounted Sign Component Parts 
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Fig 15.5   Key to Overhead Sign Component Parts 
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2 The SIGNFACE is the front face of the sign board and contains 

the message the sign has been provided to communicate to 
drivers. In effect the Signface consists of everything such as 
arrows, border, symbols, route numbers and destination names 
applied to the BACK PLATE, either by painting, or by sticking 
retroreflective and/or semi-matt materials to it. The principles 
and design criteria for Signface design are covered in depth in 
Volumes 1 and 4, and will not be dealt with in this chapter. The 
Signface design determines the shape, size and height of the 
overall sign. 

3 The BACK PLATE or Sign Board is the board, made up of 
sheets or panels of timber-board, steel, aluminium or in certain 
instances fibreglass or plastic that the Signface detail is applied 
to. The Back Plate's shape, size and height above ground level 
determines the wind loading, which in turn determines the 
layout of the parts from which the Back Plate is manufactured, 
including framing and reinforcing to resist the wind load and 
any resultant distortion moments or vibration. The Back Plate's 
mass or dead load, including the framing and reinforcing, 
together with the anticipated wind loading, determines the 
number, size, type and length of supports necessary to hold the 
sign in place, and whether these supports need to be further 
braced or not. 

4 SIGN SUPPORTS for ground mounted signs are vertical 
poles/structures consisting of single, multiple, braced, 
compound, timber, steel or concrete poles. The poles may 
have a circular cross section, or D-section, I-section or ladder 
section.  Sign Supports for ground mounted signs erected close 
to the travelled way without protective guardrails, should be 
frangible i.e. of yielding or breakaway construction in order to 
reduce the degree of vehicle damage and the risk of injury to 
occupants during impact. The Sign Support's size, type, length 
and horizontal clearance from the edge of the road determines 
its frangibility, whether created by means of drilled breakaway 
holes (timber), slip base, frangible or hinged joints (designed 
into a structure), or by small diameter thin-walled mild steel pipe 
that will bend on impact. The size, type, number and base 
frangibility detail of supports in conjunction with the size, mass 
and height of the sign board above ground level, determines 
the FOUNDATION treatment for the supports. A critical issue in 
the structural design of ground mounted signs is the type of 
support to be used. 

5 The SIGN SUPPORTS for overhead signs will normally 
comprise a structure fabricated from rolled or welded steel and 
will consist of columns and a beam. Existing street furniture, 
bridges or structural walls can also be host Sign Support 
systems. The heavier rigid support structures used for 
overhead signs should be protected from impact by continuous 
or strategically placed sections of guardrail. 

6 The FOUNDATION of a sign support system can vary from 
simply the existing soil bearing capacity to a large reinforced 
concrete footing. Installation of the sign supports can be 
accomplished by driving them into the soil, by placing the pole 
in a concrete footing, or by placing a sleeve, base plate stirrup, 
or hold-down bolts in a concrete or reinforced concrete 
Foundation. The size depth and reinforcement design of a 
Foundation is determined by the soil type and the size, type, 

 

 
number and base detail of the supports. The bigger the sign 
and its support structure, the more complex/specialised the 
Foundation design i.e. the Foundations for cantilevered or 
portal structures for overhead signs require to be of a 
significant size and have extensive reinforcing. 

7 FASTENINGS or Mounting Brackets are the hardware (nuts, 
bolts, straps and brackets) used for connecting the sign board 
to the supports. The type, number and positioning of the 
Fasteners depends on the sign board frame and reinforcing 
used in its design and on the size and type of supports used. 
Certain types of Back Plate design will involve the use of 
specific types of Fastening in the assembly of the Back Plate 
itself. Fastenings can be stainless steel straps, mild steel 
U-clamps or aluminium special purpose brackets. There are 
many types of bracket on the market for different mounting 
methods. Some of these are custom designed for particular 
types of sign board manufacture and may require special tools 
in their application. 

8 The component parts of ground mounted and overhead signs 
are shown in Figures 15.4 and 15.5. The different component 
parts of the sign structure, with the exception of the Signface, 
are covered in detail in subsequent sections. The structural 
design process is illustrated in a flow chart form in Figure 15.6. 

15.1.15 Road Traffic Sign Colour Indication 
1 The chapters of Volume 2 of the South African Road Traffic 

Signs Manual (SARTSM) are not prepared in colour.  
Re levant  examples  used to  i l l us t ra te  appropr ia te 
s igns ,  s igna ls  and mark ings  are  shaded in  a  
b lack  and wh i te  cod ing  wh ich  is  i l l us t rated  
be low.  

2 The basic principles of the road traffic sign colour coding 
system are shown, in colour, in the SADC-RTSM Volume 1, 
Chapter 1, Section 1.4, and in the Contents sections of 
relevant Volume 1 and 4 Chapters. 
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Fig 15.6 Flowchart Indicating the Structural Design Process for Road Signs 
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15.2 SIGN LOCATION ENVIRONMENT 
15.2.1 General 

1 The Sign Location Environment, or immediate surroundings 
and approach to the sign, has a direct influence on the design 
of the sign and of its support structure. The most relevant 
environmental conditions are: 

(a) climatic/weather conditions; 

(b) complexity of the surroundings and approach; 

(c) road factors; 

(d) roadside conditions; 

(e) clearances; 

(f) safety considerations. 

15.2.2 Climatic or Atmospheric Conditions 

1 The choice of sign structure components should be influenced 
by climatic conditions because of the possible corrosive action, 
above average wind loads, sand-blasting, snow/ice loads and 
excessive temperature extremes and ranges associated with 
prevailing or worst-case weather in various areas or regions. In 
this context the component materials making up signs should 
be compatible so that deterioration or failure owing to 
electrolytic action and/or differential thermal expansion does 
not occur. Component materials must also be manufactured to 
such quality and dimensional tolerances, and be correctly 
treated so that they perform as required under specific climatic 
and atmospheric conditions. 

2 Certain climatic or atmospheric conditions have a direct effect 
on the strength of the sign structural components, for example: 

(a) wind loads in coastal, desert or semi-desert and mountain 
areas; 

(b) ice or snow loads, mainly in very cold mountain areas. 

3 The strength of the sign structure i.e. the size of the elements, 
their profiles and types of material, should thus be designed to 
suit the specific climatic or atmospheric effects in addition to 
allowing for the sign structure's own total mass, or dead load 
(as well as potential impact loads, if required). 

4 Other climatic or atmospheric conditions which can have a 
more indirect effect on the treatment required and expected life 
of the sign structural components, and on design details of 
specific sign installations include: 

 

 
(a) abrasive or sand-blasting effect in desert or semi-desert 

areas; 

(b) corrosion, rust or rotting caused by standing water, 
dampness or salt fog/spray; 

(c) cracking, blistering, wrinkling, flaking or fading brought 
about by excessive temperatures and by  changes in 
temperature, mainly in desert and semi-desert areas; 

(d) scratching, rotting and pestilences occurring in dense areas 
of vegetation in sub-tropical and Mediterranean areas; 

(e) dry season veld fires; 

(f) corrosion, rusting or rotting effects which occur as a result 
of air, soil and water pollution in aggressively and 
chemically polluted areas. 

5 It is therefore important to allow for such climatic and/or 
atmospheric effects when choosing sign structure components. 
For example the following choices may reduce or eliminate the 
described effects: 

(a) aluminium will perform better in coastal or polluted areas 
but care should be taken not to mix aluminium and steel in 
direct contact situations; 

(b) steel is better suited to a desert area than timber; 

(c) plastics or fibreglass can withstand corrosion, rot and rust 
and are therefore suited to wet areas, however, plastic 
materials which are to be faced with retroreflective sheeting 
have to be carefully chosen to avoid the effects of the 
release of chemicals and oils used in the plastic 
manufacturing process; plastics are also desirable for 
safety reasons for temporary signs used at roadworks sites, 
where lateral clearances are likely to be at a minimum and 
impacts may occur frequently; under the latter conditions 
plastic materials are available which can "recover" after a 
number of impacts which can have cost benefits in 
roadworks situations; 

(d) timber is commonly used, but treatment is important for the 
resistance to rot and termites, however, such treatment 
may have a detrimental effect if the sign is subjected to fire. 

6 Specific types of prevailing weather conditions, such as fog or 
mist, which result in significantly reduced visibility, can warrant 
the installation of variable message signs (see Chapter 19). 

 
 

TABLE 15.1 CLIMATIC OR ATMOSPHERIC CONDITIONS TABLE 15.1 

 
Environment Condition Effects on Sign 

   
Coastal Salty/wet/windy Corrosion, rust, wind load 

Desert or semi-desert Hot/cold – dry/windy Temperature differences, wind speed/load, dust/sand blast (incl. 
signface) 

Mountain Cold/wet Snow/ice in winter, low temps, rust, wind 
Sub-tropical/ 
Mediterranean Wet/high humidity Corrosion, rot, rust, vegetation growth 

Pollution Chemical in air/soil/water Corrosion, discolouration (signface) 
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15.2.3 Road Environment Complexity in Sign 

Vicinity 

1 Road signs are normally provided according to specific 
requirements of road class hierarchy.  The classes of roads 
joining or crossing one another, and whether such junctions lie 
in urban, peri-urban or rural areas, affect the number, size, type 
and specific location of signs to be provided at the junctions, or 
on the approaches to the junctions. These factors also have an 
effect on the choice of sign structure design. 

2 Table 15.2 and Figure 15.7 indicate typical descriptions of 
urban, peri-urban and rural areas in relation to road class, and 
type of environment, in terms of various relevant factors. Table 
15.3 also identifies these descriptions for certain special areas 
which can be considered as being essentially tourist areas. 

3 This attention to the environment in which signs are to be 
placed is intended to create an awareness that even the 
materials used in sign structures can be made environmentally 
suitable. In a nature conservation area, for example, it is 
appropriate to choose natural materials that might not normally 
be specified i.e. timber for the back plate and the sign supports. 
Similarly the choice of materials for the component parts of 
signs in an urban area should recognise the risk of vandalism 
and accidental damage, and should cater for minimising the 
effects of these risks. 

15.2.4 Road Factors 

1 As mentioned in Subsection 15.2.3 the road classes of roads 
joining or crossing each other influences the choice of type, 
number and location of signs at such junctions. This is because 
different levels of class of intersecting road require different 
levels of signing, i.e. there is a road signing hierarchy. The road 
classes and their relationship with different environments are 
shown in Figure 15.7. 

 

 

 
2 The geometric layout of a junction may also have an influence 

on the choice of type, number and location of signs and, 
therefore, on the choice of sign structure component. Factors 
which may affect such choices are sight distances, and lateral 
and vertical clearances to the sign supports and back plate. 
Road geometry may range from intersecting dual carriageway 
roads down to intersecting single, 2-lane 2-way, roadways. 
Between these limits are a wide selection of roadway and lane 
configurations, and in some instances the junction may include 
one or more turning roadways or slip roads. Junction control 
may by STOP sign R1, YIELD sign R2 or by traffic signals. 

3 The road class, geometric layout, number of lanes, slip roads, 
together with the traffic density and speed, determines whether 
the sign installation should be a ground mounted structure or 
an overhead structure, or whether variable message signs or 
some other special application is necessary. For example it is a 
standard warrant that if there are three or more lanes overhead 
signs are required. This requirement almost automatically 
means that traffic volumes are high, however, if very high 
volumes exist on a two lane road it may still be advisable to 
install overhead signs. The presence of multiple lanes and 
higher speeds will also dictate the positioning of signs, in order 
that sufficient time exists for drivers to read the sign, and then 
to react and change lanes as necessary to carry out their 
required action, and this in turn will influence sign sizes and 
mounting requirements and thereby, the structured design of 
the signs. Figure 15.6 illustrates the relationship between the 
road factors and other factors, in the sign structure design 
process. 

 

 
 
 
 
 
 
 
 

TABLE 15.2 VICINITY COMPLEXITY TABLE 15.2 

 

Vicinity Space 
Problems 

Traffic 
Volumes 

Average 
Speeds (km/h) Lanes Advertising Vandalism Pedestrian 

Volumes 
 
Urban High High 40-60 3-7 High Medium High 
Suburban Medium Medium 60-80 2-5 Medium High Medium 
Peri-urban Low Low-Medium 80-100 2-3 Low-Medium Medium Medium 
Rural Nil Low 80-120 2-3 Low Low Low 
Nature 
Conservation Nil Low 40-60 2 Nil Low Low 
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Fig 15.7 Road Classification and Orientation Environment for Signing Purposes 
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15.2.5 Road Side Conditions 

1 Road Side Conditions influence sign structure design, 
particularly aspects of the design of the support poles and their 
foundation. Typical road side circumstances that will have an 
influence on the selection and design of supports and 
foundations include: 

(a) cut or fill earthworks; 

(b) marshy ground or other problematic soil types; 

(c) other adjacent fixed structures which may cause the sign to 
have a special mounting or support design; 

(d) a pedestrian sidewalk. 

2 When a road sign has to be positioned on a section of road that 
is in either cut or fill earthworks the support pole lengths will be 
unequal to the extent that one support may be considerably 
longer than normal and one considerably shorter. Under such 
circumstances consideration may be given to locating the sign 
in a position which reduces the effects of the side slope, within 
limits covered in the following relevant chapters - Chapter 5: 
Freeway Signing, Chapter 6 : Toll Route Signing, Chapter 9 : 
Urban Guidance Signing and Chapter 10 : Rural Signing. When 
a sign is located in a cut the sign must remain clearly visible 
from the appropriate distance and should have a clearance to 
the cut slope of at least 1200 mm. This requirement may result 
in a need to modify the cut slope, and possibly over some 
distance, to effectively "skylight" the sign for approaching 
drivers. The need for this type of treatment should particularly 
be assessed when rehabilitating the signs on a section of road, 
and when a new sign differs significantly in length from the one 
that it replaces. 

3 Marshy road side conditions, if they exist for any significant 
distance along a road, will require special foundation treatment 
which could be costly. However, this cost is likely to be relative 
since the design of the road itself is likely to need special, and 
costly treatment. 

4 Reference is made in a number of places in the chapter to the 
possible need for special sign mounting requirements when 
another structure coincides with the desired location of a road 
sign. Such situations are likely to have unique features which 

 
 

 

will not lend themselves to a standardised solution. However, 
certain aspects are covered in Subsection 15.4. 

5 Signs located over a pedestrian sidewalk have to be mounted 
at a safe vertical clearance of at least 2500 mm. A greater 
height may even be desirable to inhibit vandalism. Medium to 
large signs, such as direction signs will commonly need two 
support poles, even in an urban environment. It is 
recommended that these poles be located sufficiently far apart 
to not create an unnecessary obstruction for pedestrians, even 
if this sometimes requires a longer sign than is strictly 
necessary to carry the required message. The lateral clearance 
from a kerbface is also important, since a vehicle impact on a 
sign over a sidewalk could have serious consequences for 
pedestrians on the sidewalk at the time. 

6 In urban areas sign positions have to be carefully coordinated 
with those of street lighting poles since the latter can have a 
detrimental effect on the legibility and readability of the sign. 
The solution to this problem could involve an adjustment in the 
vertical, lateral and/or longitudinal position of the sign, or even 
some special type of support arrangement if options to 
reposition are limited. 

7 The type of soil present at the proposed sign site will affect the 
foundation design and possibly the number of supports 
required. An appropriate soil classification is given in Tables 
15.5 and 15.6 and a chart in Figure 15.8. Some of the 
engineering problems associated with various soil types are 
covered in Table 15.4. A further detailed discussion on soil 
materials appears in Section 15.5 where the choices of 
foundation and anchor types are indicated. 

15.2.6 Sign Positioning 

1 The basic mounting positions of signs are either overhead, 
above or over the centre of the road lane/s, or ground mounted 
adjacent to and on the left of the road.  Duplicate signs may 
also be used on the right side of the road for extra emphasis 
particularly on one-way roadways.  See Figure 15.9 for the sign 
face display area distinction between the two mounting 
positions. 

(continued on page 15.2.8) 
 

 

TABLE 15.4 RESIDUAL SOILS AND POSSIBLE ENGINEERING PROBLEMS TABLE 15.4 

 
Residual Soil Category Common Example Soil Texture Problems to Anticipate 

    

Residual acid crystaline rock Residual Granite Clay sand Collapsible grain structure; high erodibility 

    

Residual basic igneous rock Residual diabase Clay Heave compressibility 

    

Residual calcareous rock Residual dolomite Chert rubble Sinkhole development; doline development 

    

Residual argillaceous rock Residual mudrock Silt or siltclay Heave; slope instability 

    

Residual arenaceous rock Residual sandstone Sand 
Problems not common, but collapsible grain 
structure may develop from highly felspathic 
sandstone 
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Fig 15.8    Soil Texture Classification Chart 

CLAY 
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NOTES: 
 
Elevation Area in which sign types will be 
displayed/located: 

(1) Overhead signs on Cantilevers or Gantries. 

(2) Ground Mounted Direction, Tourism, Local Direction 
and Location signs on single or multiple supports (sign 
face areas > 1.5 m2). 

(3) Ground Mounted Street Name, Warning, Regulatory, 
Route Markers and small Information signs on single 
supports mostly (sign face areas <=1.5 m2). 

(4) Ground Mounted Diagrammatic, Chevron, Countdown 
and Gore signs on single or multiple supports (sign 
face areas <=4.5 m2). 

(5) The total height of smaller signs should preferably not 
be in this hatched parameter area due to danger of 
contact with car windscreens on impact, subject to 
support failure mechanism. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.15.9 
Elevation Signface Display Area 
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(continued from page 15.2.5) 

All signs displayed within the elevation area parameters on the 
left hand side of the Edge of Road (EOR) line will be taken as 
ground mounted. All signs displayed above a road within the 
elevation area parameters on the right hand side of the Edge of 
Road line will be taken as overhead mounted signs. 

2 Figure 15.9 also indicates four sign face display areas where 
four different sign groups may appear according to their sizes 
and approximate vertical and lateral clearance positions. The 
sign types appearing in each sign face display area are the 
following: 

(a) overhead mounted signs in display area 1; 

(b) larger, sign face areas > 1,5 m2, ground mounted direction, 
tourism, local direction and location signs in display area 2; 

(c) smaller, sign face areas <= 1,5 m2, ground mounted street 
name, warning, regulatory, route marker and information sign 
types in display area 3; and 

(d) specialised, sign face areas <= 4,5 m2, ground mounted 
diagrammatic, chevron, countdown and gore sign types in 
display area 4. 

3 The position of all road sign structures are normally specified in 
terms of three parameters, namely: 

(a) longitudinally in relation to the roadway alignment; 

(b) laterally in relation to the road cross-section; 

(c) vertically in relation to different height levels i.e. shoulder 
breakpoint/sidewalk surface for ground mounted signs and 
highest point on road surface for overhead mounted signs. 

4 According to their function road signs are located longitudinally, 
either at the point to which the sign refers, or in advance of the 
point to which they refer, with longitudinal distances between 
signs appropriate to the speed on the road. 

5 As a general rule a road sign should be visible from a distance in 
metres numerically equal to the operating speed of the road in 
kilometres per hour. 

6 If some longitudinal obstruction exists which impairs sight 
distance to a sign, or the location of the sign itself, the tendency 
should always be to move the sign further from the junction 
rather than closer to it (see Figure 15.10).  Particular care must 
be taken when erecting advance direction signs to avoid 
confusion with minor junctions or driveways. 

7 Guidance signs located at a junction should, where possible, be 
positioned so that turning traffic passes in front of the sign rather 
than behind it, particularly if the approach is subject to control by 
a STOP or YIELD sign or traffic signals. 

8 Details of sign distances and longitudinal positioning of signs are 
also given in Figures 15.13 to 15.17. 

9 Signs are located laterally according to their functions /types, at 
clearances appropriate to the following road cross-sectional 
types: 

(a) roads with kerbing or guardrails; 

(b) surfaced roads with surfaced shoulders (no kerbing or 
guardrails);

 

 
(c) surfaced roads with gravel shoulders (no kerbing or 

guardrails); 

(d) gravel roads (no kerbing or guardrails). 

10 The minimum lateral clearance is related to the function and size 
of the sign and whether the sign support post/s is/are frangible or 
not. In general signs in the smaller warning or regulatory group 
are located nearest to the edge of the road, while signs in the 
larger guidance group, having heavier and larger support posts, 
are positioned a bit further away from the edge of the road. The 
edge of the road could be one of the following: the kerb, the 
edge of tar or the edge of a graded roadway where there is no 
kerbing. The rigid, heavy, non frangible support posts for 
overhead cantilever or gantry signs are positioned at a much 
greater lateral clearance than both the ground mounted signs 
groups mentioned above. See Figures 15.11 to 15.19. 

11 Any rigid or heavy sign support structure (i.e. those support 
posts with no frangibility treatment) that is laterally located closer 
to the roadway than the minimum allowed for the road 
cross-sectional type should be safeguarded by guardrails 
because sign supports may represent significant hazards to road 
users. 

12 Signs and their supports should also be positioned so as not to 
obstruct sidewalks and consideration must be given to modifying 
the side slope to permit effective reading of a sign if it is located 
in a cut which may obscure the sign. 

13 It is not recommended that signs be placed significantly further 
from the edge of road or shoulder than indicated in the figures 
because this will reduce sign conspicuity and therefore driver's 
chances of seeing the signs. 

14 Details of minimum lateral offsets are given in Figure 15.11, and 
lateral clearances specific to sign types in Figures 15.12 to 
15.17. 

15 Vertically signs are located according to their functions/types as 
overhead mounted or ground mounted.  For overhead mounted 
signs the minimum and maximum vertical heights are measured 
from the highest point on the roadway and for ground mounted 
signs from either the shoulder breakpoint or sidewalk level.  
While there is a recommended height for the top edge of ground 
mounted signs the minimum clearances to the bottom edge of 
these signs will be appropriate to one of the following 
circumstances: 

(a) a normal minimum clearance above shoulder break point; 

(b) a minimum clearance above the sidewalk to allow for 
pedestrians; 

(c) a minimum clearance to safeguard the sign against 
vandalism. 

16 Research has shown that there is a risk, when a single support 
carrying a small sign like a regulatory or warning sign at a total 
sign height of between 1600 mm to 2000 mm is impacted by a 
motor car, that the sign may be flung forward by the collapse of 
the support through the vehicle windscreen. This risk is greatest 
for signs mounted on frangible steel supports. 

(continued on page 15.2.11) 
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Fig 15.10 
Typical Problems and Aspects of 
Longitudinal Positioning of Road Signs 
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Fig 15.11 
Minimum Clearances for Different 
Road and Sign Types 
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(continued from page 15.2.8) 

17 Signs which are mounted very low are liable to become easily 
obscured and will collect dirt as well as being susceptible to 
damage in the event of veld fires and roadside maintenance 
work. However, some signs need to be mounted lower, see 
Figure 15.13 and 15.14, to be effective e.g. hazard markers. 

18 Signs which are mounted very high, including overhead signs, 
are difficult to see at night, particularly if headlamps are dipped 
due to oncoming traffic. 

19 Details of minimum vertical clearances are given in Figure 
15.11, and vertical clearances specific to sign types in Figures 
15.12 to 15.16. 

20 When existing signs are modified by adding panels the sign 
edges of the modifications should not encroach into the 
minimum clearances. 

21 The clearances for variable message signs must adhere to the 
minima of the specific sign types and their mounting position, 
as if they were normal signs. 

22 Further details on sign positioning are covered in Volume 1, 
Chapter 1: General Principles, and various other chapters in 
Volume 2 of the SARTSM. 

15.2.7 Safety Considerations 

1 Safety considerations related to sign structures are basically 
those that involve: 

(a) the sign structure loadings i.e., the effect that wind, ice, live 
and impact loads, in excess of the structure's own dead 
load or total mass, have on the structure's ability to 
withstand these and still be of service to the motorist; 

(b) the sign and structure's ability to withstand vandalism and 
still be serviceable to the motorist (discussed in more detail 
in Subsection 15.2.8). 

2 Sign support structures should be designed to resist vibration in 
wind, which may result in failure due to fatigue of the material. 
A wind load illustration is given in Figure 15.19 indicating 
distortion moment lines compared with the collision 
performance of a sign structure. The wind load deflects the 
back plate reinforcing profiles, and causes the moment lines. If 
the distances of two posts is optimised, both the negative and 
positive moments are equal (this is true if the distance from the 
outer edge of frame is 1/5 of L and the distance between the 
posts is 3/5 of L). If these moments are equal, the tensions are 
minimized. 

3 Wind load = W, shall be the load produced by pressure of wind 
on the signs and the support structures corresponding to an 
appropriate wind speed for the area.  Wind pressure shall be 
calculated from the relationship, 

Pm = 0,0000473 (Cg Vm)2 x Cs x Ch   kPa 

where Pm = wind pressure in kilopascal 

Vm = wind speed in kilometres per hour 
(km/h) (50 year mean recurrence 
interval) 

Cg = wind gust factor = 1,3 

Cs = shape coefficient for structural 
member (Table 15.7)

 

 
Ch = height coefficient for height above 

ground level measured to the centroid 
of the loaded area 

kPa = kilopascal 

4 Wind pressure will usually be calculated for the 5 m -10 m level. 
For site conditions elevated considerably above the 
surrounding terrain, where the influence of ground surface 
friction on the wind is reduced, consideration should be given to 
using height coefficients for higher levels. See SANS 
10160:2010 Tables 16 and 17 for detail of force coefficients 
regarding walls and hoardings, and Table 15.7 for wind load 
coefficients hereafter. 

5 In the absence of detailed information on wind speeds, the 
minimum wind design loads shall be taken as: 

(a) for ground mounted signs at least 0,75 kPa or 0,75 kN/m2 
(75 kg/m2) because their total height is generally less than 6 
m; 

(b) for overhead mounted signs at least 1,25 kPa or 1,25 
kN/m2 (125 kg/m2) with a total height less than 10 m (1,5 
kPa or 1,5 kN/m2 preferred for South African conditions in 
general). 

6 Sign and sign structures should also be proportioned to avoid 
resonance at critical wind speeds by limiting their vertical 
deflection. This will generally be accomplished by using the 
value d2/122 (in metres) as a limit for dead load deflection 
where "d" is the sign depth in metres. Additional to this dead 
load camber a permanent camber equal to L/1000 should be 
provided for sign bridges/portals, butterfly and cantilever 
structures, where L is the distance from the support post. 

7 The dead load = D, shall consist of the total mass (self-weight) 
of the sign and supporting structure, including 
appurtenances/fittings or attachments. 

8 A live load = L, should be allowed for walkways and will be a 
single load of 230 kg distributed over 600 mm transversely 
applied to walkways, and located so as to produce maximum 
stress in the supporting parts of the structure. 

9 The collision or vehicle impact load that a structure must cater 
for should be a 100 kN static load acting in any direction on any 
one column at a height of 1,2 m above ground level. In order to 
be deemed acceptable, posts should thus comply with the 
following requirements: 

(a) the post should sustain a moment of 1,05 R (i.e. 1,05 x the 
theoretical moment of resistance) at its critical section 
(usually the connection to the base plate or the frangible 
joint) with 

(i) failure at the joint, or 

(ii) deflection at the point of application of the load 
exceeding 0,05h, where h is the height of the point of 
application above the plane of the bottom of the base 
plate. 

10 When the wind load and collision load act simultaneously on 
the support 25% over-stresses are accepted. 
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TABLE 15.7 WIND LOAD COEFFICIENTS TABLE 15.7 

  
Shape of Coefficient (Cs)  

Height Coefficient (Ch) 

Type of Member 
Shape of Member  

Flat or Angular Cylindrical  Height above 
ground level Ch 

      
Single member or truss 1,69 1,08  0-5 m 0,8 

Two members or trusses, one in front of the other 2,86 1,86  5-10 m 1,0 

Three trusses forming a triangular cross section 2,60 1,73  10-15 m 
15-30 m 

1,1 
1,25 

Sign panel (by ratio of width to depth)    30-90 m 1,5 

1:1 1,12     

2:1 1,19     

5:1 1,20     

10:1 1,23     

15:1 1,30     

      

 
 

 
11 The allowable stresses for various materials shall be in 

accordance with SABS or BSS specifications. Members subject 
to combined stress due to bending, axial compression and 
torque shall be designed so that the quantity  

fa/Fa + fb/Fb + (fs)2/(Fs)2, shall not exceed unity, 

where fa = average compression stress 
Fa = allowable compressive stress for 
concentrically loaded member determined for 
maximum slenderess ratio 

fb = maximum compressive stress due to 
bending 

Fb = allowable compressive bending 
stress for member with no axial load 

fs = maximum torsional shear stress 

Fs = allowable shear stress = 0,33 Fy 

Fy = guaranteed yield strength. 

12 Figure 15.19 indicates the different design loads as to where 
they are acting or required on a sign structure. 

13 There are certain aspects of the crashworthiness of sign 
structures that may help to maintain continued performance 
after being damaged, but which will minimise collision damage 
to vehicles and possible loss of life. The measures to increase 
crashworthiness or safeguard the sign structure may be any of, 
or a combination of, the following features: 

(a) lateral and vertical clearance increases; 

(b) the use of various frangible base, breakaway, methods for 
the supports; 

(c) the use of deformable support materials; 

(d) the provision of kerbing and guardrails. 

14 The lateral clearances for positioning sign structures increase 
with an increase in sign back plate size which dictates an 
increase in support sizes. Thus signs that are smaller, < 1,5 m2, 
will often be mounted on bendable or breakable single supports 
nearest to the edge of the road.  Signs that are larger, > 1,5 m2, 

 
 

are normally mounted on heavier multiple, frangible base, 
supports about double the lateral distances of smaller signs 
from the edge of the road, while the rigid and heavy upright 
supports for overhead signs are placed at about double the 
lateral distance for signs > 1,5 m2, from the edge of the road. 

15 The provision of kerbing and/or guardrails protects sign 
structures to a degree that allows the structures to be located 
roughly half the normal lateral clearance nearer to the edge of 
the road.  The minimum lateral clearances are indicated in 
Figure 15.11. 

16 Sign supports erected close to the travelled roadway without 
guardrails, should be of a yielding or breakaway construction in 
order to reduce vehicle damage and injury to occupants in the 
event of vehicles colliding with the supports. 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 
break away. 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. 

17 The treatment of supports with various frangible base methods 
basically has two breakaway results namely: 

(a) allowing the vehicle to pass over the sign and structure; 

(b) allowing the vehicle to pass under the sign. 

These results are indicated in Figure 15.18. 

18 A breakaway resulting in the vehicle passing over the sign and 
structure is mostly applicable to the smaller sign types, < 4,5 
m2, 

(continued on page 5.2.17) 
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Fig 15.12 Lateral and Vertical Clearances for Small Single Support Signs 
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Fig 15.13 
Positioning of Hazard Markers  
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Fig 15.14 
Lateral and Vertical Clearances for 
Larger Multiple Support Signs  
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Fig 15.14 Lateral and Vertical Clearances for Overhead Sign Structures 
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(continued from page 5.2.12) 

mounted on single supports. These supports should either be: 

(a) of a diameter < 76 mm and, if a steel tube type, of wall 
thickness less than 3 mm allowing for a fracture or bending 
breakaway; or 

(b) a larger diameter, deformable tube type support with a split 
base socket allowing for initial yield by bending followed by a 
split and release of the base socket. 

Both these methods are used all over the world because of 
minimum damage to vehicles and easy repair or replacement of 
a damaged sign. 

19 Breakaways resulting in the vehicle passing under the sign are 
applicable to the larger sign types > 1,5 m2, mostly mounted on 
multiple supports.  Because of the width of larger signs, and the 
multiple supports, vehicles mostly crash through only one of the 
supports, passing under the sign, and leaving the sign intact for 
service to other motorists. There are basically three breakaway 
methods which can result in vehicles passing under the sign 
namely: 

(a) fracture at breakaway holes drilled in timber or steel tube 
type supports at their bases; 

(b) fracture at welded-on base plates where small diameter, thin 
walled tube, ladder type supports shear at the welded on 
base plate; 

(c) fracture at inclined or horizontal slip bases, allowing for the 
sign to either be forced upwards and over the vehicle, if it is a 
smaller single support sign, or for the support to hinge just 
below the sign to allow the vehicle to pass under it, for larger 
signs; Figure 15.18 illustrates these breakaway actions. 

20 Because there is no breakaway allowance for the heavier and 
rigid upright supports of cantilever or gantry structures for 
overhead mounting of signs these supports should be located at 
least 4 m - 4.5 m from the edge of the road if no kerbing or 
guardrails are provided.  These support structures are a hazard 
to vehicles and should be safeguarded with guardrails if they are 
located nearer to the edge of road than the minimum distance 
allowed for the road cross sectional type. 

21 It is also important that modifications to existing signs do not alter 
or negate the affect of the breakaway method used for the 
supports. 

22 Figure 15.17 indicates the minimum lateral distances, from the 
edge of the road, for positioning the different support frangibility 
types according to the level of frangibility offered by each. 

 
 
15.2.8 Anti-Vandalism Measures 

1 Anti-vandalism measures are actually part of the safety 
considerations related to sign structures, discussed in Section 
15.2.7 previously, or their ability to withstand vandalism and still 
be serviceable to the motorist. 

2 Vandalism in some areas, especially metropolitan areas, can 
create a significant problem. Wilful defacement and destruction 
of road signs includes graffiti, gun blasts, splashes or sprays of 
paint, stickers or posters stuck on sign faces, and outright theft. 

3 Some forms of vandalism can have serious consequences, e.g. 
the alteration of a speed limit sign, the theft of a stop sign, or the 
reorientation of directional signs/arrows to point along a 
hazardous path. All such malicious mischief should be corrected 
as soon as it is discovered and the public should be encouraged 
to report occurrences of this nature. 

4 To combat acts of vandalism and to minimise their effects, the 
following measures are frequently effective: 

(a) the use of sign materials that will continue to perform even 
though damaged; 

(b) the use of temporary materials or easily replaceable 
materials or facings; 

(c) the use of commercially available vandal-resistant 
hardware/fasteners; 

(d) the use of anchor rods, cleats or locking pins to prevent 
rotation or removal of the sign or its support posts; 

(e) the installation of signs high enough to be out of reach; 

(f) the placement of signs away from the edge of road at the 
maximum lateral offset allowed for the sign types; 

(g) the use of a warning sticker or plaque on the back of a sign 
or on the sign post below the sign to identify it as an official 
device subject to criminal prosecution against acts of 
vandalism; 

(h) the use of special cleaning materials for the removal of paint 
and stickers from sign faces; 

(i) the use of gravel filled tube supports to prevent theft; 

(j) use of stiffeners or reinforcing on the backs of smaller signs 
to prevent bending; 

5 Figure 15.20 indicates some of the anti-vandalism measures 
mentioned above: 

(a) Detail 15.20.1 - locating clearances to allow for vandalism; 

(b) Detail 15.20.2 - sign structures to prevent sign bending, 
rotation or removal; 

(c) Detail 15.20.3 - commercially available anti-vandal fasteners; 

(d) Detail 15.20.4 - warning sticker or plaque. 
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Fig 15.16 
Positioning of Hazard Markers  
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NOTES: 

(1) The lateral distance will always be measured from the edge of 
the road to the sign back plate edge nearest to the road and not 
to the supports except in the case of overhead sign cantilever or 
gantry structures where it will be measured to the support face. 

(2) The edge of road for the graph lines shown above will be: 
 the kerb for roads with quadrails or kerbing - lines A and B, 
 the edge of surfacing for roads with/without surfaced 

shoulders - lines C and D, 
 the edge of graded roadway for gravel roads - line D.

 
 
 
 

(3) The lateral distances that can be determined from the graph are 
the minimums. For details specific to the different sign and road 
types refer to Figures 15.11 to 15.20. 

(4) The graph is only an attempt to indicate the relationship between 
the support frangibility type and the lateral positioning thereof 
regarding the safety considerations applicable, and does not 
indicate the lateral positioning distances for different sign types 
as such. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 15.17  Safety Level Offered by Different Frangibility Types 
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Fig 15.18 
Breakaway Actions of Different Sign 
Support Structure Types 
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Fig 15.19 
Loads and Conditions Acting on Sign 
Structures 
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Fig 15.20 
Typical Anti-Vandalism Measures 
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15.3 CHOICE OF MATERIALS FOR AND 
COMPOSITION OF SIGN BACK 
PLATES 

15.3.1 General 
1 Sections 15.3-15.6 cover the choices between various types 

of materials, their physical properties, effectiveness and use 
in making up each of the components of a sign structure. A 
wide range of materials and structure examples are 
indicated with a list of advantages and disadvantages for 
each of the different types of component. The information 
is not intended to dictate actions or to endorse 
specific products, but rather to assist those designing 
sign structures to choose carefully from the many 
materials and fabrication methods available. 

2 In general the materials for the component parts of signs 
should be chosen in relation to their advantages or 
disadvantages regarding the following: 

(a) the costs for the initial material manufacture, installation 
and maintenance; 

(b) the manpower and equipment required to manufacture, 
install and maintain; 

(c) the safety considerations regarding passive safety 
(frangibility) and deformability, but the sign must be 
crashworthy for continued performance after an 
accident; 

(d) the material's resistance to various forms of vandalism; 

(e) the durability or performance of the material in different 
weather or climate conditions, or environments, that it 
might be located in; 

(f) the difficulty and expense required to change or modify 
signs or the signing system in future; 

(g) a standardised system versus an individual purpose 
made unit; 

(h) compatibility of materials when different material types 
are to be joined or fixed together, due to the possibility 
of electrolytic action or differential thermal expansion 
that may result in failure or deterioration. 

3 From the above it is clear that there are three main 
considerations when choosing a sign structural system, 
namely that the system should be: 

(a) functional; 

(b) flexible; 

(c) economic. 

4 In a constantly changing environment, it is important that 
changes or modifications to the sign system be made at 
minimum expense. A structural system may appear to be 
economical when installed, but may actually be costly due to 
the expense of making changes. Conversely, a flexible 
structural system with a some­what higher initial cost, may 
prove to be more cost-effective over time. 

5 The largest cost factor in any sign structure system is 
determined by the individual sign units, rather than the 
surface or sign face graphics. A sign system based upon a 
standardised system is usually less expensive over its life 
than individually fabricated units, because of ease of 
erection and maintenance as well as component parts' 
availability. The cost of signing a new facility, or replacing 
an old sign, can be minimized by using standard sign units. 

 
 
 
 
 
 
 
6 The external illumination of signs can be very costly. 

The need to provide such illumination should be kept to 
a minimum by carefully controlled design techniques. 

7 Protection of the sign and structure from vandalism, 
pests and other environmental hazards like veld fires is a 
serious design, fabrication and location concern. Some 
compromise regarding design and cost may be necessary 
when environmental hazards are present. 

8 Materials for signs should be compatible so that failure or 
deterioration owing to electrolytic action or differential 
thermal expansion does not occur. Alloys containing 
copper should not be used in contact with aluminium 
alloys, for example. Where two different and incompatible 
materials, for instance if aluminium alloy overhead sign 
back plates and a steel or stainless steel gantry have to be 
bolted together, the contact areas should be shielded from 
each other with adhesive PVC tape and aluminium backed 
"Bostik" tape, or other similar means of insulation. 

9 All sign component materials should thus be chosen for 
their compatibility with each other, and be of such quality 
and size that the sign complies with all the required 
performance levels. 

15.3.2 Back Plate Materials 
1 The most widely used sign back plate materials are 

wood; (usually plywood or particle board), plastic (perspex, 
polycarbonate or GRP) and metal (aluminium or steel). All 
these material types are available in flat board or sheet 
format in various thicknesses, and the plastic and metal 
materials are also available in extruded format as slats, 
road sign profiles and other profiles. See Figure 15.21. 

2 Wood or timber sign boards should be moisture, fire and 
termite resistant, exterior g r a d e  of the following types: 

(a) laminated timber complying with the requirements of 
SANS 1460:1988, treated in accordance with the 
requirements of SANS 1288; 

(b) marine type plywood or blackboard complying with  
the requirements of SANS 929; 

(c) exterior type plywood complying  with the 
requirements of SANS 5 0 3 1 2 : 1 9 9 6  and of 
thickness of at least 16 mm; 

(d) exterior type moisture resistant particle board 
complying with the requirements of SANS 50312:1996. 

3 Typical South African wood/timber boards, for sign back 
plates, available in the above grades are: 

(a) "Sisondura"; 

(b) "Novoclad V100" particle board; and 

(c) "Uniply" MR/WSP graded plywood. 

4 Plastic sign boards should be exterior grade, UV resistant, 
clear to solid coloured, resistant to corrosion and chemicals, 
impact resistant, flexible but hard surfaced to be scratch 
resistant and finally fire resistant. 
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5 The plastics or acrylics that can be used for sign back plates 

are normally from the thermoplastic, glass reinforced 
polyester and perspex types as follows: 

(a) acrylic polycarbonate, flat or profiled, sheeting complying 
with the requirements of SABS; 

(b) glass reinforced polyester (GRP), flat or profiled, 
sheeting complying with the requirements of SANS 

1150; 
(c) perspex flat or profiled, sheeting complying with the 

requirements of SABS. 

6 Typical South African plastic/acrylic boards, usable for sign 
back plates, are: 

(a) "Ampagard"; 

(b) "Lexan" acrylic polycarbonate flat or profiled sheeting; 

(c) "Robertson-Dekex" glass reinforced polyester flat or 
profiled sheeting; 

and various perspex and uPVC products. 

7 Metal back plates should be at least 1,2 mm thick and 
made from one of the following materials: 

(a) aluminium alloy sheet complying with the requirements 
of BS 1470 and condition codes SK-HA, HS30-TF, NS3-
H6, or NS4-H6; 

(b) aluminium alloy extrusion complying with the 
requirements of BS 1474 and condition codes HE9-TF, 
HE9-TE or HE30-TF; 

(c) galvanised steel sheet complying with the requirements 
of BS2989; 

(d) steel sheet other than (c), coated with zinc applied by a 
continuous process (the coating having an average mass 
of at least 185 g/m2 for both sides, a single spot 
measurement of at least 152 g/m2

, and a percentage of 
zinc, in any one side of the blank, of at least 40% of the 
total) followed by a suitable chemical preparation of the 
zinc surface, for example a double painted system 
(Chromadek); 

(e) other kinds of metal, treated sheeting i.e. stainless steel 
and 3CR12 sheeting (costly}. 

8 Various metals are rolled into a special road sign profile 
section, which is commonly used to make up a sign back 
plate in a manner similar to that used for extruded aluminium 
plate sections. In both of these cases a retroreflective 
facing, when specified, is added to the plate section before it 
is assembled into a back plate. 

15.3.3 Composition of Sign Back Plates 
1 When deciding which type of sign back plate sheeting or 

profile to use the advantages and disadvantages of each 
type should be considered. For example, aluminium is light 
weight and will not rust, but is initially more expensive than 
steel or wood and not very vandal resistant. It requires cross 
bracing for the larger sized signs. Galvanised steel is 
heavier and usually more rigid and will not rust if the zinc 
coating is not damaged and also is more economical than 
aluminium. Wood is of medium strength, does not normally 
require cross bracing and is the least expensive of the 
materials but is porous and susceptible to weathering, rot and 
pest if not treated against these. Polycarbonate is a light 
weight, very strong, corrosion and chemical resistant, clear 
or solid colour, and vandal resistant material but it is very 
expensive, not compatible with PVC and while it may resist 
fire it will get soft and deformed with continuous exposure to 
intense heat.

 
2 Where back plates need framing, bracing or stiffening the 

stiffening should be one of the following: 

(a) flanges forming an integral part of the sign plate 
material; 

(b) some form of frame and bracing design which may be 
integral with and/or secured to the sign back plate sheet 
or profile; 

(c) a cabinet or boxed frame and internal bracing design 
where the sign back plate sheet or profile will be 
secured in or to the cabinet. 

3 Examples of the different types of sign back plate framing 
and bracing are indicated in Figures 15.22 to 
15.28 as follows: 

(a) back plate and framework for signs < 1,5 m2
; 

(b) back plate and framework for panelled signs 1,5 m2
' 

(c) back plate and framework for stacked South African road 
sign profiles; 

(d) back plate and framework for stacked European road 
sign profiles; 

(e) back plate and framework for boxed, internally 
illuminated, or VMS signs or cabinets. 

4 Back plate frames and bracing (framework) should be 
made from a mild steel that is hot dipped galvanized in 
accordance with the requirements of SANS 121:1999, or 
painted/powder-coated in accordance with the 
requirements of CKS 193, or m a n u f a c t u r e d  from a 
non-corrodible material. The quality of the materials and 
the size of the members of the framework should be such 
that the sign back plate complies with the appropriate 
performance requirements. 

15.3.4 Materials Comparison Tables 
1 In this and subsequent sections various component types 

are listed with their basic advantages and/or disadvantages 
in a number of tables. 

2 Some of the properties referred to as advantages or 
disadvantages, such as material costs or ease of 
manufacture, installation and/or maintenance, are graded 
by statements such as "low" or "minimum" up to "high" or 
"complex". In this way a particular property of a component 
may be assessed through a table for different types of 
component materials. Within each table the materials are 
generally listed in an order from "low" to "high" cost, or "low" to 
high" manpower requirements. A "low" cost or manpower 
requirement will be an advantage, whereas a "high" cost 
manpower requirement will be recorded as a disadvantage. 
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Fig 15.21    Sign Back Plate Material Types 
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Fig 15.22 
Simple Sign Back Plate and 
Bracing for Flat Sheet Road 
Signs Smaller Than 1.5 m2 
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Fig 15.23 
Sign Back Plate and Edge Bracing 
for Flat Sheet Road Signs Smaller 
Than 1.5 m2 
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Fig 15.24 
Sign Back Plate and Framework for  
Flat Sheet Panelled Road Signs >=1.5 m2 
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Fig 15.25 
Sign Back Plate and Framework for  
Stacked SA Road Sign Profiles 
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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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15.4 CHOICE OF MATERIALS FOR AND 
COMPOSITION OF SIGN SUPPORT 
STRUCTURES 

15.4.1 General 

1 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 

 

 

 

 

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. 

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 

 
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 15.29   Typical Sign Support Material Types 
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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 

 

 
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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(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 



 

 

SIGN SUPPORTS 15.4.16 

SARTSM – VOL 2 STRUCTURAL DETAILS MAY 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 15.33 
Support Frangibility: 
Structures with Slip Base Plates 



 

 
MAY 2012 SARTSM - VOL 2 STRUCTURAL DETAILS 

SIGN SUPPORTS 15.4.17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 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. 

4 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. 

5 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. 

 

 

 

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; 

(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. 

15.5.3 Composition of Anchor and Foundations 

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 

 

Description of Hardness 
Unconfined 

Compressive 
Strength (MPa) 

   
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 

 

Gravels and clean sands, generally free draining Typical dry density 
(kg/m3) 

   

Very loose Crumbles very easily when scraped with a geological pick Less than 1450 

   

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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(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; 

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

2 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; 

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

(d) anchor bolt groups in reinforced concrete foundation; 

3 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. 

4 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. 

5 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 

 

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

(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. 

9 Figures 15.36 to 15.39 indicate examples of the different 
anchor and foundation types discussed. 

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. 

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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Fig 15.36  Buried or Driven Support Ends with No Foundations 
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Fig 15.37 Non-Reinforced Foundations: Support End/Base Stub Post Set in Soilcrete 
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Fig 15.38  Non-Reinforced Foundations: Anchor Bolts Set in Concrete 
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Fig 15.39 Reinforced Foundations: Anchor Bolts and Reinforcing Set in Concrete 
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Fig 15.40     Special Foundations 
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15.6 CHOICE OF FASTENERS FOR 
MOUNTING SIGN BACK PLATES 

15.6.1 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 
the fasteners to fix the sign back plates to the support 
structures. 

2 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: 

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

 

 

 

(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. 
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Fig 15.41 
Mounting for Small or Medium Sized Signs: 
Riveting, Bolting and Lugs 
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Fig 15.42 
Mounting for Small or Medium Sized Signs: 
Channels and Clamps 
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Fig 15.43 
Mounting for Small or Medium Sized Signs: 
Straps, Saddles, Retainer Clips or Slide In 
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Fig 15.44 Ground Mounting of Larger Signs: Flat Sheet Chromadek Signs 
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Fig 15.45 
Mounting for Larger Signs: 
Sheet Chromadek Signs 
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 Fig 15.46 Ground Mounting of Larger Signs: Stacked Chromadek Profile Signs 
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Fig 15.47 
Mounting for Larger Signs: 
Stacked Chromadek Profile Signs 
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Fig 15.48 Overhead Mounting of Larger Signs: Stacked Aluminium Profile Signs 
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Fig 15.49 
Mounting for Larger Signs: 
Stacked Aluminium Profile Signs 
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15.7  DESIGN AND IMPLEMENTATION 
- GROUND MOUNTED SIGNS 

15.7.1  General 
1 In general the design of Road Sign Structures has to do 

with the choosing of sign structural components that should 
be functional, flexible and economic. All their component 
materials should also be chosen for their compatibility with 
each other, and be of such quality and size that the sign 
complies with all the appropriate requirements of the 
regulations and performance levels stated for a specific 
environment. 

2 The materials for the component parts of signs should be 
chosen with due regard to their advantages or 
disadvantages regarding the following: 

(a) the costs for the initial material, manufacture, installation 
and maintenance; 

(b) the manpower and equipment required to manufacture, 
install and maintain; 

(c) the safety considerations regarding passive safety 
(frangibility) and deformability, but with crash-
worthiness for continued performance after an 
accident; 

(d) the material's resistance to various forms of vandalism; 

(e) the durability or performance of the material in different 
weather or climate conditions, or the environment that it 
might be located in; 

(f) the difficulty and expense required to change or modify 
signs or the signing system in future; 

(g) a standardised system or an individual purpose made 
unit; 

(h) compatibility of materials when different material types 
are to be joined or fixed together because of possible 
electrolytic action or differential thermal expansion that 
may result in failure or deterioration. 

3 Section 15.2 discussed the sign location environment as to 
the influence that it has on the sign material and structure 
choices. 

4 Sections 15.3-15.6 cover the choices between various 
types of materials, their physical properties, effective­ ness 
and use in making up the components of a sign structure. 
A wide range of materials and structure examples are 
indicated with a list of advantages and disadvantages for 
each of the different components making up a sign 
structure. The information is not intended to dictate actions 
or to endorse specific products, but rather to assist those 
designing sign structures in determining the materials and 
fabrication methods to use from the many choices available. 
Fabrication methods and processes commonly used in the 
industry are presented. 

5 The need for, or function of a sign, determines the 
signface type, its location and clearances for placement. 
The sign environment dictates the mounting position 
either overhead or ground mounting, the materials to be 
used, the support structure and details, the base and 
foundation type with regard to road user safety as well as 
treatment against vandalism.  

6 The typical Design Procedure consists of the following 
actions: 

(a) survey proposed sign environment; 

 
 
 
 
 

(b) determine sign back plate type and size; 

(c) determine number of supports; 

(d) calculate wind load, bending moments and other 
loads as to effective signface area and total height 
above ground level; 

(e) determine support structure type and sizes; 

(f) is support bracing necessary ? 

(g) decide on support structure frangibility method, i.e. the 
base breakaway means and support anchor type; 

(h) determine foundation type and size applicable to soil 
type; 

(i) decide on mounting and fastening details of the back 
plate. 

7 The following types of ground mounted sign support 
structures are catered for in this section: 

 
(a) single supports - freestanding for signs 1.5 m2 

 - freestanding for normally 
multiple support signs ≥ 1.5 m2 

(b) multiple supports - freestanding 

 - braced 

8 Five breakaway methods and three foundation types are 
indicated for use with the above support structures: 

(a) simple fracture or bending with natural soil foundation; 

(b) breakaway holes at support base with soilcrete 
foundation; 

(c) slip base plates with soilcrete foundation; 

(d) split base socket with non-reinforced mass concrete 
foundation; 

(e) rigid fixed base plate with non-reinforced mass 
concrete foundation. 

9 The following back plate, bracing and mounting details are 
included: 

(a) back plates  1,5m2
 with no frames, and five mounting 

methods; 

(b) back plates  1,5m2
, with frames, and five mounting 

methods; 

(c) back plates ≥ 1,5m2
, flat sheet chromadek signs, with 

three mounting options; 

(d) back plates ≥  1,5m2
• stacked chromadek profile signs, 

with three mounting options; 

(e) back plates ≥ 1,5m2 
, stacked aluminium profile signs, 

with three mounting options. 

10 For each type of structure complete sets of drawings and 
notes have been prepared which cover: 

(a) minimum clearances; 

(b) design; 

(c) detail drawings. 
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15.7.2 Clearances 
1 The minimum lateral and vertical clearances for different 

road and sign types are indicated in Figure 15.50. This 
figure also indicates some of the considerations for 
longitudinal positioning of signs. 

2 It must be noted that the clearances indicated in Figure 15.50 
are minimum clearances. For preferred and maximum 
clearances, specific to sign types and road types, designers 
should refer to Subsections 15.2.6 to 15.2.8 and Figures 
15.10 to 15.20. 

3 In general the vertical clearance, shoulder breakpoint to 
underside of sign, parameters are: 

(a) normal height = 2 100 mm; 

(b) clearance allowing for pedestrians passing under sign 
= 2 500 mm; 

(c) clearance inhibiting vandalism= 3 000 mm; 

(d) the recommended maximum top of sign back plate 
height above shoulder breakpoint = 6 000 mm. 

4 Lateral clearances are specific to road cross-section 
types, sign support structure frangibility types and also to 
allow for vandalism. The sign's function will also influence 
its lateral positioning. Figure 15.50 indicates the lateral 
minimum clearances as well as three minimum clearance 
profiles for quick reference. The minimum clearance profile 
is the absolute minimum and no structure/tree/cable or sign 
should infringe this clearance. 

15.7.3 Design 
1 The structures must be designed in accordance with the 

provisions of the National Building Regulations with particular 
reference to the latest version of the following SABS Design 
Codes: 

 
(a) SANS 0160: The General Procedures and Loading to 

be adopted in the Design of Buildings 
(b) SANS 0162: Code of Practice for the Structural Use of 

Steel 
(c) SANS 0100: Code of Practice for the Structural Use of 

Concrete 
(d) SANS 0163: Code of Practice for the Design of Timber 

Structures 

2 The structures must be designed for the following loads: 

(a) mass of the structure and sign; 

(b) the appropriate wind loads as specified in SANS 0160. 
The standard design methods and design charts are 
based on a wind loading of 0,75 kN/m2 acting on the 
vertical surfaces of signs and structures with a total 
height of 6 m and less. The derivation of the wind load 
is covered in Section 15.2.7. Also included in Section 
15.2.7 is the calculation of the wind forces in accordance 
with the latest edition of SANS 0160 for 40 m/sec and 
45 m/sec winds, with wind load coefficients indicated in 
Table 15.7; 

(c) a horizontal collision load equivalent to static load of 100 
kNm acting 1,2 m above the base plate. 

3 In order to be deemed acceptable, posts should thus 
comply with the following requirements: 

 
 

(a) the post should sustain a moment of 1,05 A (i.e.1,05 
x the theoretical moment of resistance) at its critical 
section (usually the connection to the base plate or the 
frangible joint) with: 

(i) failure at the joint, or 

(ii) deflection at the point of application of the impact 
load exceeding 0,05h, where "h" is the height of the 
point of application above the plane of the bottom 
of the base plate, measured in millimetres. 

4 Sign supports erected close to the travelled roadway 
without guardrails should be of a yielding 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 break away. 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. 

5 The treatment of supports with various frangible base 
methods basically has two breakaway results namely: 

(a) allowing the vehicle to pass over the sign and 
structure, normally used for single support signs; 

(b) allowing the vehicle to pass under the sign, usually used 
for multiple supported signs. 

These results are indicated in Figure 15.18. 

6 Because there is no breakaway allowance for supports with 
rigid, fixed base plates, normally used on support structures 
for the mounting of larger signs, these supports should be 
located at least 4 m - 4,5 m from the edge of the road if 
no kerbing or guardrails are provided. These support 
structures are a hazard to vehicles, and should be 
safeguarded by guardrails if they are located nearer to the 
edge of road than the minimum distance allowed for the 
road cross sectional type. 

7 The design loads must be combined in accordance with 
paragraph 4.4.2 of SANS 0160 in accordance with the limit 
states design codes. When a wind load and collision load 
act simultaneously on the support, 25% over-stresses are 
accepted. The allowable stresses for various materials shall 
be in accordance with SABS or BSS specifications. 

8 Allowable deflections for freestanding single support 
structures are: 

(a) the horizontal displacement of the end of the sign is 
limited to 1/75th of the length/width of the sign back 
plate; 

(b) the horizontal displacement of the support junction is 
limited to 1/100th of the support height. 

9 Allowable deflections for Multiple Support Structures are: 

(a) the vertical deflection of the sign back plate must be 
compensated for by fabricating the carrier member with a 
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cont inuous camber  to a va lue  approximately twice 
the deflection under mass loads only; 

(b) the horizontal deflection of the sign back plate is limited 
to 1/200th of the span; 

(c) the horizontal deflection of the supports measured at the 
support and sign junction is limited to 1/1OOth of the 
support height under wind loading only. The horizontal 
deflection as a result of frame action under mass loads is 
limited to 1/350th of the support height. 

15.7.4 Analysis and Design Charts 
1 The design graphs which are included as Figures 15.53 and 

15.55 provide design solutions to a wide range of structures, 
support heights and sign areas to be supported on the 
structures. 

2 Although the wind loadings do not influence signs with a total 
height of less than 6 m to the same degree as for overhead 
mounted signs, at a total height between 6 m -1Om, the 
graphs are necessarily arbitrary in terms of the wind loadings 
and allowance are not made for varying wind speeds, height 
above sea level and shielding factors depending on terrain 
category for signs less than 6 m in height. It should be noted 
that the designs procedure and charts have most 
probably been based on a "permissible stress" design 
code while the current code is based on a “ l i m i t  

s t a t e s ”  method. Allowance is not made for the use of 
different grades of structural steel. These factors can affect 
the design and economy of the structure significantly. A 
rigorous purpose made design where the above factors 
can be properly assessed is therefore recommended. The 
methodology of the design charts, and the range and limit of 
the structures which can be designed by using the charts, 
are nevertheless given below. 

3 The charts have been prepared for the design of single and 
multiple supported sign structures described in Subsection 
15.7.5. The charts are based on the use of standard steel 
tube sections and timber poles. 

4 The variables accommodated by the charts are: 

(a) number of supports; 

(b) support total height above ground level; 

(c) area of sign face; 

(d) foundation size. 

5 The following information for the fabrication of the structure 
are obtained from the design charts Figures 15.53 and 
15.55 (examples of use of the charts are illustrated): 

(a) the size and number of supports required; 

(b) the minimum sign height required to prevent 
aerodynamic oscillation; 

(c) the wall thickness, diameter and mass/lineal meter of the 
steel tube or timber supports; 

(d) the plate thickness and mass of the base plate and 
gusset plates; 

(e) the diameter of the anchor bolts and mass of the 
anchor bolts groups; 

(f) the minimum  foundation, diameter/length and width, 
and height that could possibly be used, the maximum 
bearing pressure developed and the support anchor 
required in the actual foundation used. 

 

15.7.5 Range and Limits of Standard 
Designs 

1 The following ranges and limits are covered in the Figures 
15.51 to 15.53 for freestanding single support sign 
structures: 

(a) area of road sign face varying between 0,5 m2  and 10,5 

m2
, with the sign back plate positioned either equally or 

up to one third/two thirds its width over the support, 
and maximum sign width  3,5 m; 

(b) support total height/length above GL up to 6 m 
maximum to cover most conditions encountered where: 

(i) maximum height/depth of sign back plate 3,0 m; 

(ii) fill slope is 1:3 or flatter; 

(iii) cut slope does not exceed 1:1; 

(iv) allowance for space restricted areas i.e. 
pedestrians, and vandalism. 

(c) six support base frangibility methods are included:  

(i) simple fracture or bending at base; 

(ii) drilled breakaway holes; 

(iii) sleeve or threaded pipe coupling breakaway;  

(iv) inclined or horizontal slip base plates; 

(v) split base sockets; 

(vi) fixed, rigid base plates. 

(d) three standard foundations with plinth top heights 
varying from 50 mm above GL, at GL and 150 mm 
below GL are indicated for two soil types being sand or 
soft clay and medium hard ground, for any of the 
following footings: 

(i) driven in or buried support end in natural soil; 

(ii) support end or support base plate stub post set in 

soilcrete; 

(iii) support base plate stub post or hooked anchor bolts 
set in non-reinforced mass concrete. 

2 The following ranges and limits are covered in Figures15.54 
and 15.55 for freestanding and braced multiple support sign 
structures: 

(a) area of road sign face varying between 1 m2 and 26 m2
, 

with the sign back plate positioned, equally divided, 
over freestanding or braced multiple sup­ ports, and 
minimum sign width >1,2 m to a maximum 6 m; 

(b) support total height/length above GL up to 10 m 
maximum to cover most conditions encountered where: 

(i) maximum height/depth of sign back plate < 1,2 m, 
support total length above GL < 3,5m, for 
freestanding multiple supports; 

(ii) minimum height/depth of sign back plate ≥ 1,2 m, 
support total length above GL ≥ 3,5m up to 10 m, for 
diagonally braced multiple supports; 

(iii) fill slope is 1:3 or flatter; 

(iv) cut slope does not exceed 1:1; 

(v) allowance for special clearance for pedestrians or 
vandalism. 

(c) drilled breakaway holes included as support base 
frangibility method;  
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(d) one standard foundation with plinth top at GL are 

indicated for two soil types being sand or soft clay and 
medium hard ground for support ends set in soilcrete 
foundations as follows: 

(i) 0,9 m to 1,5 m buried support end, for support length 
above GL from 3 m to 10 m, set in soilcrete 
foundation of diameter 0,9 m for sand or soft clay and 
0,6 m for medium hard ground. 

15.7.6 Structural Timber or Steelwork 
1 Wooden or timber posts should be of moisture, fire and 

termite resistant exterior grade, complying with the 
requirements of SANS 457 and SANS marked. They 
should be creosote impregnated in accordance with 
SANS 05, with creosote complying with the 
requirements of SANS 538 or SANS 539 or the poles 
should be treated with a mixture of copper-chromium-
arsenic compounds complying with the requirements of 
Type II of SANS 673 (Hicksons Tanalith C or equal). 
Hard pinewood poles are preferred because of their 
fracture properties, and suitability for post peeling and 
preservative treatment.  All cuts and breakaway holes 
should be treated and support tops should be banded as 
per SANS 457. 

2 Standard diameter timber poles commonly specified are 
the following (measured as pole top diameters): 

(a) freestanding single supports –  
Ф 76 mm up to Ф 175 mm; 

(b) freestanding or braced multiple supports ­  
Ф 100 mm up to Ф 175 mm. 

3 Steel supports complying with the requirements for Grade 
43C of BS 4360, of outside diameter at least 50 mm and a, 
wall thickness of at least 3,5 mm, and hot-dip galvanized in 
accordance with the requirements of SANS 763, 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 in 
terms of the standards pre­ scribed in B S1856, B S693 or 
B SS938, whichever is applicable. Steel tubular structures 
fabricated by welding, which are to be painted, shall have 
sealed joints for members inaccessible for inside painting 
after fabrication. All steel tubes to be SANS marked. 

4 Standard pipe sections and sizes commonly specified are 
the following: 

(a) freestanding single supports -  
Ф 50 mm x 2 mm wall thickness 
up to Ф 165 mm x 14 mm wall thickness; 

(b) freestanding or braced multiple supports­ 
Ф 60 mm x 2 mm wall thickness 
up to Ф  114 mm x 3,5 mm wall thickness. 

5 A consideration when choosing support materials is the 
breakaway method (as indicated in Sections 15.7.5 and 
15.7.7) 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 made from a material similar to that from which the posts 
are 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 
specified for the parent post. 

15.7.7  Foundations 
1 The Foundations consisting of blocks or cylinders of 

soilcrete or concrete are designed to support the loads to 
which the structural frames are subjected, including collision 
loads. The factors of safety for overturning of 
foundations are: 

(a) 2,0 when subjected to wind loads only; 

(b) 1,5 when subjected to wind and collision loads. 

2 Design details are available for a number of standard 
footings. The footings are: 

(a) freestanding single support sign structures - three 
standard cylindrical or block foundations with plinth top 
heights varying from 50 mm above GL, at GL and 150 
mm below GL are indicated for two soil types being 
sand or soft clay and medium hard ground for any of the 
following footings: 

(i) driven in or buried support end in natural soil; 

(ii) support end or support base plate stub post set 
in soilcrete cylinders; 

(iii) support base plate stub post or hooked anchor bolts 
set in non-reinforced mass concrete blocks. 

(b) freestanding or braced multiple support sign structures - 
one standard cylindrical foundation type with plinth top at 
GL are indicated for two soil types, being sand or soft 
clay and medium hard ground, for support ends set in 
non-reinforced soilcrete foundations as follows: 

(i) 0,9 m to 1,5 m buried support end, for support length 
above GL from 3  m to 10 m, set in soilcrete 
foundation of diameter 0,9 m for sand or soft clay and 
0,6 m for medium hard ground. 

15.7.8  Anchor Bolts 
1 Details for two types of standard anchor bolts are available: 

(a) Type A - hooked holding down anchor bolts in the 
foundation; 

(b) Type B - special bolts for bolting together slip base 
plates and split base sockets 

2 Grade 4.8 steel is specified for the hooked anchor bolts and 
nuts in preference to a higher grade steel (i.e. grade 8.8) 
for the following reasons: 

(a) welding during manufacture and construction can be 
tolerated on grade 4.8 steel; 

(b) the error is not as serious if an anchor bolt group of lower 
strength, (e.g. grade 4.6) is erroneously supplied and 
installed. 

3 A template is specified to be locked in position with each 
hooked anchor bolt group supplied resulting in the following 
advantages: 

(a) it will ensure that the anchor bolt group is not mis-
aligned during transportation to the site; 

(b) it will ensure that the centres of the anchor bolt group 
match the centres of the holes in the base plate. 
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4 Special bolts that will break apart under an impact load of ≥ 100 
kN are specified for bolting together slip base plates and split 
base sockets. 

15.7.9 Road Sign Back Plates 
1 Structural details given on these drawings are applicable only 

for sign back plates having a height not exceeding 3,6 m. For 
details related to the text, symbols and legend, reference 
should be made to the relevant road sign working drawings. 

2 All sheets or profiles are standard, made from pre-pained 
galvanised mild steel substrate (CHROMADEK or equal 
approved), presently available from manufacturers referred 
to. Preparation and painting shall be carried out in 
accordance with CKS 193-1977 and the paint system shall be 
as follows, as indicated on the drawings or directed by the 
Engineer: 

(a) Type A back plate (all cases other than Type B  below) 
- Silicone polyester system having a nominal 20 micron dry 
film thickness on the front face and a standard half-coat 
polyester as a backing coat; where the sign is to be 
covered with retrore­ flective material, the front face may be 
finished with a primer coat (CHROMAPREP or equal); 

(b) Type B back plate (signfaces to be erected in marine or 
chemically polluted corrosive environments) - PVC 
plastisol system having a 150 micron min. dry film thickness 
on each side of the sheet; the coat on the back face of the 
sign profile shall be grey in colour, G29 to SANS 1091 or 
similar. 

3 Structural steel sections shall be of mild steel conforming to the 
requirements of Section 7100 of the standard specifications. 
Rectangular hollow sections and spe­ cial channel profiles 
may be cold formed or commercial quality mild steel. All steel 
sections shall be hot-dip galvanized in accordance with 
clause 7105 (1) of the standard specifications after 
manufacture. Bolts, washers and nuts shall be as follows: 

(a) Type A back plate: Galvanized steel bolts complying with 
the requirements of clause 5602 (b) of the standard 
specifications; 

(b) Type B back plate: Stainless steel bolts grade 304 
manufactured to SANS 136; 

(c) nuts for both type A and B back plate shall be self locking 
"Nyloc" or equal approved; 

(d) blind rivets shall be 4,8 mm Ф  cadmium plated mild steel. 

4 All aluminium sections and profiles used are standard 
profiles presently available from the manufacturers referred 
to. Stainless steel bolts and washers with "Nyloc" self-
locking nuts or similar are specified and no insulation need be 
provided where these bolts are in contact with the 
aluminium members. 

5 Corrosive resistant brackets and bolts are used to secure 
the sign face to the structure and in order to ensure proper 
alignment and securing of the sign face an erection 
procedure is specified. 

6 As in the case of the other detail drawings, a table is 
provided where the length and height of each separate sign 
face is to be reflected without adding and/or alter­ ing any 
figures on the actual details. 

 
 
 
 
 
 
 
 

 

15.7.10 Detail Drawings 
1 A set of detail drawings have been prepared for the two types 

of ground mounted sign structures as follows: 

(a) minimum clearance   Fig 15.50; 

(b) detail drawings: 

 Freestanding Single Support, Base and Foundation 
 

 for signs  1,5 m2  Fig 15.51 
 

 for signs ≥ 1,5 m2  Fig 15.52 
 

 design graphs  Fig 15.53 
 

 Multiple Support, Base and Foundation 
 

 freestanding supports  Fig 15.54 
 

 braced supports  Fig 15.54 
 

 design graphs  Fig 15.55 
 

 Back Plates and Mounting Details for Signs  1,5 m2 
 

 with no frames  Fig 15.56 
 

 with frames   Fig 15.57 
 

 Back Plates and Bracing Details for Signs ≥ 1,5 m2 
 

 flat sheet chromadek signs Fig 15.58 
 

 stacked chromadek profiles Fig 15.60 
 

 stacked aluminium profiles Fig 15.62 
 

 Mounting Details and Options for Signs ≥ 1,5 m2 
 

 flat sheet chromadek signs Fig 15.59 
 

 stacked chromadek profiles Fig 15.61 
 

 stacked aluminium profiles Fig 15.63 

2 Detail drawings for other types of ground mounted sign support 
structures for example ladder multiple supports with shearing 
base plates and hinged multiple supports with slip bases, may 
be added subject to demand. 
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Fig 15.50 
Road Traffic Signs –  
Minimum Clearances 
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Fig 15.51 
Road Traffic Signs <= 1,5 m2 -  
Single Support, Base and 
Foundation Detail 
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Fig 15.52 
Road Traffic Signs >= 1,5 m2 -  
Single Support, Base and Foundation  
Details (Restricted Spaces) 
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Fig 15.53 
Road Traffic Signs – Design Graphs 
For Single Support Signs 
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Fig 15.54 
Road Traffic Signs >= 1,5 m2 -  
Multiple Support,  
Base and Foundation Details 
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Fig 15.55 
Road Traffic Signs – Design Graphs 
For Multiple Support Signs 
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Fig 15.56 
Road Traffic Signs <= 1,5 m2 -  
Back Plates and Mounting Details 
(Signs with No Frames) 
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Fig 15.57 
Road Traffic Signs <= 1,5 m2 -  
Back Plates and Mounting Details 
(Signs with Frames) 
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Fig 15.58 
Road Traffic Signs >= 1,5 m2 -  
Back Plate and Bracing Details 
(Flat Sheet Chromadek) 
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Fig 15.59 
Road Traffic Signs >= 1,5 m2 -  
Mounting Details and Options 
(Flat Sheet Chromadek) 
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Fig 15.60 
Road Traffic Signs >= 1,5 m2 -  
Back Plate and Bracing Details 
(Stacked Chromadek Profiles) 
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Fig 15.61 
Road Traffic Signs >= 1,5 m2 -  
Mounting Details and Options 
(Stacked Chromadek Profiles) 
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Fig 15.62 
Road Traffic Signs >= 1,5 m2 -  
Back Plate and Bracing Details 
(Stacked Aluminium Profiles) 
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Fig 15.61 
Road Traffic Signs >= 1,5 m2 -  
Mounting Details and Options 
(Stacked Aluminium Profiles) 
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15.8 DESIGN AND IMPLEMENTATION –  
OVERHEAD MOUNTED SIGNS 

15.8.1 General 

1 The design of structures for supporting overhead signs should 
normally be carried out by a structural engineer. Some roads 
department have, however, standardised the design procedure 
within specified ranges of parameters. The National 
Department of Transport has been using a booklet entitled 
"Standard Designs for Overhead Sign Structures" for some 
time. 

2 This section summarises certain of the information contained in 
this booklet. Although a number of the design codes used in the 
booklet are somewhat dated, the design procedure described is 
perfectly adequate for most standard requirements. For more 
details designers should consult the material in the booklet. 

3 The Department of Transport also has, in support of the 
booklet, a set of standard plans in their SP-B series which 
facilitate the design of the more common overhead sign 
support structures used in South Africa. Extracts from two of 
these drawings are included in this section, namely: 

(a) drawing SP-B-4-1, as Figure 15.64,indicating clearances 
and Table 15.24 giving a list of applicable drawings for 
Portal Type Sign Gantries; 

(b) drawing SP-B-4-21,as Figure 15.65, indicating clearances 
and Table 15.25 giving a list of applicable drawings for 
Cantilever Type Sign Gantries; 

4 The following types of overhead sign structures are used to 
support road signs: 

(a) portal structures consisting of vertical columns and 
horizontal beams; 

(b) cantilever structures with vertical column and a cantilever 
beam extending over the traffic lanes. 

5 The Department of Transport's set of drawings covers all of the 
following aspects: 

(a) clearance distances; 

(b) design loads and appropriate SABS codes; 

(c) design aids and charts; 

(d) detail drawings; 

(e) examples to illustrate the use of design chart. 

15.8.2 Clearances 

1 The minimum overhead clearance measured to the underside 
of the sign face shall be 5,7 m. Possible future lanes must be 
taken into consideration when establishing the position of the 
minimum clearance point. It is recommended that the 
pre-camber of the main beam should not be included in the 
calculation of the overhead clearance. 

2 The required horizontal clearance to the face of the left column 
measured from shoulder breakpoint is, for both types of 
structure, as follows: 

(a) when guardrails are provided:  1,2 m; 

(b) at collector-distributor lanes:  2,0 m; 

(c) all other cases:   4,5 m. 

 

 

 

3 On single carriageway roads the required horizontal clearance 
to the right column of a portal type structure is identical to that 
for the left column. 

4 For dual carriageway roads the right column is normally located 
at the centre-line of the median with the following provisions: 

(a) at narrow medians (median island < 8,6 m) where the 
clearance measured from the shoulder breakpoint to the 
face of the column < 4,1 m guardrails shall be provided; 

(b) at wide medians (median island  9,4 m) the horizontal 
clearance to the face of the column shall be ≥ 4,5 m; 

(c) where guardrails are provided the clearance to the face of 
the column shall still be a minimum of 1,2 m. 

5 The location of the columns on outside shoulders present no 
geometric problems for normal cut or fill conditions. For cut 
slopes ranging between 1:1 and 4:1 the footings should be 
specially designed and positioned to suit local conditions and 
requirements. 

15.8.3 Design 

1 The structures must be designed in accordance with the 
provisions of the National Building Regulations with particular 
reference to the latest version of the following SABS Design 
Codes: 

 
(a) SANS 10160: The General Procedures and Loading to 

be adopted in the Design of Buildings 
(b) SANS 10162: Code of Practice for the Structural Use of 

Steel 
(c) SANS 10100: Code of Practice for the Structural Use of 

Concrete 
(d) SANS 10163: Code of Practice for the Design of Timber 

Structures 

2 The structures must be designed for the following loads: 

(a) mass of the structure and sign; 

(b) the appropriate wind loads as specified in SANS 10160; the 
standard design methods and design charts are based on a 
wind loading of the 1,5 kN/m2 acting on the vertical surfaces 
of signs and gantries; the derivation of the wind load is 
expounded upon in Appendix A of the booklet "Standard 
Designs for Overhead Sign Structures"; also included in this 
Appendix A is the calculation of the wind forces in 
accordance with the latest edition of SANS 10160 for 40 
m/sec and 45 m/sec winds; 

(c) a horizontal collision load equivalent to a static load of 100 
kNm acting 1.2 m above the base plate. 

3 The design loads must be combined as described in paragraph 
4.4.2 of SANS 10160 in accordance with the limit states design 
codes. 

4 Allowable deflections for portal type structures are: 

(a) the vertical deflection of the main beam must be 
compensated for by fabricating the member with a 
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continuous camber to a value approximately twice the 
deflection under mass loads only; 

(b) the horizontal deflection of the main beam is limited to 
1/200th of the span; 

(c) the horizontal deflection of the columns measured at the 
column beam junction is limited to 1/100th of the column 
height under wind loading only. The horizontal deflection as 
a result of frame action under mass loads is limited to 
1/350th of the column height. 

5 Allowable deflections for cantilever type structures are: 

(a) the horizontal displacement of the end of the beam is 
limited to 1/75th of the length of the cantilever; 

(b) the horizontal displacement of the column beam junction is 
limited to 1/100th of the column height. 

15.8.4 Analysis and Design Charts 

1 The design graphs which are included in Appendix B of the 
booklet "Standard Designs for Overhead Sign Structures", 
provide design solutions to a wide range of spans, column 
heights, and sign areas to be supported on the structures. 

2 The graphs in the booklet are necessarily arbitrary in terms of 
the wind loadings and allowance are not made for varying wind 
speeds, height above sea level and shielding factors depending 
on terrain category. It should be noted also that the design 
procedure and charts are most likely based on a permissible 
stress design code, while the current design code is based on a 
limit states method. Allowance is not made for example for the 
use of different grades of structural steel. These various factors 
can affect the design and economy of the structure significantly. 
For ultimate economy of design a rigorous purpose made 
design, where the above factors can be properly assessed can 
be recommended. The methodology of the design charts, and 
the range and limit of the structures which can be designed by 
using them still provide a very adequate standardised approach 
to structure design. For this reason the basic aspects covered 
by the booklet are repeated below. The various design details 
given in the booklet allow for designs to be carried out on blank 
copies of the drawings, on which the designer enters specific 
details relevant to the structure being designed. Some of these 
details, such as the signface dimensions come from outside the 
design procedure, whilst others are read from the various 
charts provided. 

3 Charts are available for the design of portals and cantilever 
structures described in Subsection 15.8.5. The charts are 
based on the use of standard box steel sections.  

4 The variables accommodated by the charts are: 

(a) span; 

(b) column height; 

(c) area of signface (or sign length and position in the case of 
portal type structures); 

(d) foundation size. 

5 The following information for the fabrication of the structure is 
obtained from design charts SP-B-4-2, 4-4 or 4-6. (Examples in 
which the use of the charts is illustrated are reflected in  

 
Appendix B of the booklet): 

(a) the section required; 

(b) the minimum sign height required to prevent aerodynamic 
oscillation; 

(c) the plate thickness and mass/lineal meter of the main beam 
and columns; 

(d) the pre-camber to which the beam must be manufactured; 

(e) the plate thickness and mass of the base plate and gusset 
plates; 

(f) the diameter of the anchor bolts and mass of the anchor 
bolts groups; 

(g) the minimum foundation width and height that could 
possibly be used, the maximum bearing pressure 
developed and the reinforcement required in the foundation 
slab and plinth of the actual foundation used. 

15.8.5 Range and Limits of Standard Designs 

1 The following ranges and limits are covered for portal type sign 
structures: 

(a) spans varying between 16 m and 38 m to cover from a 
2-lane to a 6-lane carriageway (where reduced horizontal 
clearances are applicable more lanes may be catered for); 

(b) column heights varying between 6 m and 11 m to cover all 
conditions encountered where: 

(i) height of sign face  3,6 m; 

(ii) fill slope is 1:3 or flatter; 

(iii) cut slope does not exceed 1:1; 

(iv) super elevation = 6% when considered with the most 
adverse conditions defined above; 

(c) signfaces located in any position on the structure within the 
following limits: 

(i) height of the signface  3,6 m; 

(ii) length of the signface ranges between 6 m minimum 
and a maximum equal to the length of the span less 4 
m but  not exceeding 22 m. (refer to Appendix B of the 
booklet for limits imposed by aerodynamic oscillation); 

(d) three standard foundations with plinth heights varying 
between 0,8 m and 2,2 m on any one of the following 
foundation slabs: 

(i) 6 m x 3,0 m x 0,8 m; 

(ii) 6 m x 2,5 m x 0,8 m; 

(iii) 6 m x 2,0 m x 0,8 m. 

2 The following ranges and limits are covered for cantilever type 
sign structures: 

(a) beam length varying between 5,67 m  and 12,45 m; 

(b) column height varying between 6 m and 9 m to cover all 
conditions encountered where: 

(i) height of signface  3,6 m; 

(ii) fill slope is 1:3 or flatter; 

(iii) cut slope does not exceed 1:1; 
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(iv) super elevation = 6% when considered with the most 
adverse conditions defined above. 

(c) area of road signface varying between 6 m2 and 32 m2 with 
the end of the signface positioned > 0,35 m beyond the end 
of the beam; 

(d) two standard foundations with plinth heights varying 
between 0,8 m and 2,2 m on any one of the following 
foundation slabs: 

(i) 5 m x 3,0 m x 0,8 m; 

(ii) 5 m x 2,5 m x 0,8 m. 

15.8.6 Detail Drawings 

1 General arrangement drawings and a set of detail drawings are 
available in the booklet for the two types of overhead sign 
structures.  

2 On the general arrangement, attention is drawn to: 

(a) the stage at which the site welds shall be executed i.e.: 

(i) before erection for cantilever type structures and; 

(ii) after the structure has been erected and finally aligned 
for portal type structures. 

(b) the required corrosion protection with chlorinated rubber 
paint system. 

15.8.7 Structural Steelwork 

1 The columns and beams of the portal and cantilever structures 
are manufactured from flat sheet of standard plate thickness. 
The end plates vary in thickness in accordance with the design 
requirements while the side plates remain constant. 

2 Standard box sections used are the following: 

(a) portal structures: 

(i) 400 mm x 400 mm Square Hollow Section-Plate 
Thickness 6 mm -20 mm; 

(ii) 500 mm x 400 mm Rectangular Hollow Section - Plate 
Thickness 8 mm -25 mm 

(iii) 600 mm x 400 mm Rectangular Hollow Section - Plate 
Thickness 10 mm -25 mm; 

(b) cantilever structures: 

(i) 500 mm x 500 mm Square Hollow Section - Plate 
Thickness 8 mm -20 mm; 

(ii) 600 mm x 500 mm Rectangular Hollow Section - Plate 
Thickness 10 mm -30 mm. 

15.8.8 Foundations 

1 The foundations consisting of plinths and bases are designed 
to support the loads to which the structural frames may 
subjected, including collision loads. The factors of safety for 
overturning of foundations are: 

(a)  2,0 when subjected to wind loads only; 

(b)  1,5 when subjected to wind and collision loads. 

2 Design details in the booklet drawings and reinforcement 
schedules are available for a number of standard bases. The 
bases are: 

 
(a) portal structures: 

(i) 6 m x 3,0 m x 0,8 m; 

(ii) 6 m x 2,5 m x 0,8 m; 

(iii) 6 m x 2,0 m x 0,8 m. 

(b) cantilever structures: 

(i) 5 m x 3,0 m x 0,8 m; 

(ii) 5 m x 2,5 m x 0,8 m. 

3 These foundations are detailed to accommodate plinth heights 
varying from 0,8 m minimum to 2,2 m maximum 

4 The stability of the structure, when subjected to the maximum 
load conditions is dependent on the backfill on top of the 
foundation. It is therefore recommended that, if any doubt 
exists as to the true profile of the road prism, a foundation 
height greater than that reflected along line X - X on the design 
graphs be used. To eliminate errors and confusion during 
construction it is recommended that as far as practical the 
foundations for portal type structures should be made identical 
in width and height. 

5 In the event that the plinth heights vary with the same width of 
foundation specified for both foundations in portal type 
structures, separate detail drawings will have to be prepared for 
the foundations since no allowance has been made in the 
bending schedule in the booklet for this arrangement. 

6 A bending schedule is given in each foundation plan and the 
diameters of 4 bars are required (from the design graphs) 
before the schedule can be completed). 

7 In addition, in the booklet a table is provided where the specific 
levels, foundation heights and bearing pressures can be 
indicated without adding to/or altering  the actual details (see 
paragraph 15.8.4.2). 

15.8.9 Anchor Bolts 

1 Details for three types of standard anchor bolts are available. 
Types A and B are used with portal structures and Type C with 
cantilever structures. 

2 Grade 4.8 steel is specified for the anchor bolts and nuts in 
preference to a higher grade steel (i.e. grade 8.8 for example) 
for the following reasons: 

(a) welding during manufacture and construction can be 
tolerated on grade 4.8 steel; 

(b) the error is not as serious if an anchor bolt group of lower 
strength, (e.g. grade 4.6 ) is erroneously supplied and 
installed. 

3 A template is specified to be locked in position with each 
anchor bolt group supplied resulting in the following 
advantages: 

(a) it will ensure that the anchor bolt group is not misaligned 
during transportation to the site; 

(b) it will ensure that the centres of the anchor bolt group 
match the centres of the holes in the base plate. 

15.8.10 Road Signfaces 
1 Structural details given on the drawings in the booklet are 
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applicable only for signfaces having a height not exceeding 3,6 
m. For details related to the signface symbols and legend 
reference is made to the relevant road drawings. 

2 All aluminium sections and profiles used are standard profiles 
presently available from the manufacturers. Stainless steel 
bolts and washers with "nyloc" self-locking nuts are specified 
and no insulation need be provided where these bolts are in 
contact with the aluminium members. 

 
3 Corrosive resistant brackets and bolts are used to secure the 

signface to the structure and in order to ensure proper 
alignment and securing of the signface an erection procedure is 
specified. 

4 As in the case of other detail drawings in the booklet, a table is 
provided where the specific length and height of each separate 
signface can be indicated without adding to/or altering any 
figures. 

 
 
 

TABLE 15.24 PORTAL TYPE SIGN GANTRIES TABLE 15.24 

 
Subject DoT Drawing Number 

  
Clearances: Drg. SP – B – 4 - 1 
Design graphs:  
 400 x 400 section - structural steelwork Drg. SP – B – 4 - 2 
  - foundations Drg. SP – B – 4 - 3 
 500 x 400 section - structural steelwork Drg. SP – B – 4 - 4 
  - foundations Drg. SP – B – 4 - 5 
 600 x 400 section - structural steelwork Drg. SP – B – 4 - 6 
  - foundations Drg. SP – B – 4 - 7 

Examples of the use of design graphs Drg. SP – B – 4 - 8 
Detail Drawings:  
 General Arrangement Drg. SP – B – 4 - 9 
 Structural Steelwork  
 400 x 400 section - general details Drg. SP – B – 4 – 10 
  - sections and notes Drg. SP – B – 4 – 11 
 500 x 400 section - general details Drg. SP – B – 4 – 12 
  - sections and notes Drg. SP – B – 4 – 13 
 600 x 400 section - general details Drg. SP – B – 4 – 14 
  - sections and notes Drg. SP – B – 4 – 15 
Details of Anchor Bolts:  
 Type “A” (400 x 400 section) Drg. SP – B – 4 – 16 
 Type “B” (500 x 400 and 600 x 400 sections) Drg. SP – B – 4 - 17 
Details of Foundations:  
 6 m x 3,0 m x 0,8 m  Drg. SP – B – 4 – 18 
 6 m x 2,5 m x 0,8 m  Drg. SP – B – 4 – 19 
 6 m x 2,0 m x 0,8 m  Drg. SP – B – 4 – 20 
Detail of Road Signface (height  3600) Drg. SP – B – 4 - 33 
 

 

TABLE 15.25 CANTILEVER TYPE SIGN GANTRIES TABLE 15.25 

 
Subject DoT Drawing Number 

  
Clearances: Drg. SP – B – 4 – 21 
Design graphs:  
 500 x 500 section Drg. SP – B – 4 – 22 
 600 x 500 section Drg. SP – B – 4 – 23 

Examples of the use of design graphs Drg. SP – B – 4 - 24 
Detail Drawings:  
 General Arrangement Drg. SP – B – 4 - 25 
 Structural Steelwork  
 500 x 500 section - general details Drg. SP – B – 4 – 26 
  - sections and notes Drg. SP – B – 4 – 27 
 600 x 500 section - general details Drg. SP – B – 4 – 28 
  - sections and notes Drg. SP – B – 4 – 29 
Details of Anchor Bolts:  
 Type “C” Drg. SP – B – 4 – 30 
Details of Foundations:  
 5 m x 3,0 m x 0,8 m  Drg. SP – B – 4 – 31 
 5 m x 2,5 m x 0,8 m  Drg. SP – B – 4 – 32 
Detail of Road Signface (height  3600) Drg. SP – B – 4 - 33 
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Fig 15.64  Overhead Portal Road Sign Structure Clearances 
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Fig 15.65  Overhead Cantilever Road Sign Structure Clearances 
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16.1 INTRODUCTION 
16.1.1 General 

1 The purpose of this chapter is to give guidance to road 
authorities on the development of a Road Signs Management 
System. By maintaining road signs and markings 
cost-effectively, it ensures the functionality of these traffic 
control devices and protects them as a valuable asset. It also 
ensures that the increasing delictual claims against road 
authorities as a result of unserviceable road signs and 
markings are kept to a minimum. 

2 When referred to, road signs in this chapter generally include 
road markings, however, specific issues with respect to road 
markings are addressed separately (see Chapter 18). 

16.1.2 Road Management Systems 

1 Road Management Systems (RMS) are formalised procedures 
used to assist the authority in assessing the current and future 
needs for maintenance, rehabilitation, upgrading and geometric 
improvements of the road system under the authority's 
jurisdiction. Road management comprises a number of diverse 
activities and in order to undertake the planning, organisation 
and control of these functions, some road authorities have 
developed a number of management systems to deal with 
these activities individually. The management system also 
forms the technical base for budgeting and application for 
funding. 

2 A Road Signs Management System (RSMS) can be defined as 
a subsystem of a RMS which ensures the availability of 
accurate information concerning road signs on the road 
network. 

3 The importance of a RSMS in this context has been 
acknowledged by the majority of the metropolitan and provincial 
road authorities in South Africa. 

16.1.3 Status Quo of Road Signs Management 

1 The road authorities in South Africa can be divided into different 
levels related to the institutional responsibilities of the different 
governmental levels, name: 

(a) the Department of Transport / South African National 
Roads Agency - national and strategic roads; 

(b) Provincial Road Authorities - provincial roads (nine 
provinces); 

(c) Metropolitan Councils; 

(d) Local Authorities. 

2 The ability of these authorities to adequately manage and 
maintain the thousands of road signs on the road network 
depends on a systematic approach to the establishment of a 
RSMS.

 

 

 

 

3 The cost-effectiveness of a RSMS can only be tested when the 
ratio between resources (input) and output of benefits of 
existing systems are compared with those of a proposed 
effective RSMS, i.e. the implementation of an effective RSMS 
will ensure improvement in cost-effectiveness, not only for road 
users, but also for maintenance activities related to road signs. 

4 Such a system is necessary to avoid deficiencies in the 
planning, design, implementation and maintenance stages 
of each road sign. 

5 Deficiencies during any of these stages can result in a 
reduction in safety for motorists and increased liability exposure 
for road authorities. The timeous detection of these deficiencies 
is therefore essential and requires a committed effort, i.e. 
manpower and resources, from road authorities to fulfil the 
activities related to the implementation of a RSMS. 

16.1.4 Motivation for a Road Signs 
Management System (RSMS) 

1 The collection of relevant data, through prescribed procedures 
and methods, by authorised personnel, and the storage, 
processing and communication of the resulting information to 
the responsible people, can be described as an Information 
System. 

2 With regard to road signs, data needs to be captured in a sign 
inventory and processed by an operational system to form the 
operational system. This information can then be extracted for 
use in the management of the road sign system through 
effective procedures. 

3 The development of a RSMS is founded on the fact that, when 
a road authority knows: 

(a) what it has invested in its road sign system; 

(b) when it did so; 

(c) where such investments are located; 

(d) what is the present condition and expected future 
condition of each sign on the road network; and 

(e) what is the cost of maintenance or rehabilitation of the 
road sign system; 

it can more efficiently and effectively manage current and future 
investments in the system. 

4 Through an effective RSMS it will then be possible to determine 
whether the road sign system: 

(a) is incomplete; 

(b) conforms or does not conform to the existing requirements; 

(c) should be replaced; and 
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(d) performs according to acceptable norms. 

5 In addition to the obvious advantages derived from the 
establishment of a RSMS, it is well known that road authorities 
at all levels are being affected by an upward trend in liability 
claims and insurance costs. The implementation of an effective 
RSMS will enable road authorities to act timeously in: 

(a) identifying deficiencies in the road sign system; 

(b) giving priority to corrective measures; and 

(c) budgeting for and correcting the deficiencies. 

16.1.5 Elements of a RSMS 

1 Although the approach towards the development of a RSMS 
may differ for urban, provincial and national road networks, the 
elements and principles in applying such a system are the 
same. These elements are (see also Table 16.1): 

(a) Planning and Policy Formulation which describes the 
necessary steps to firstly, establish a road signs system 
according to the standards and requirements in Volume 1, 
and secondly, to form a basis of information for the 
implementation of an effective RSMS - these steps are: 

(i) definition of the road network within the boundaries of 
the road authority; 

(ii) classification of roads on the network, i.e. the road 
hierarchy with respect to road signing; 

(iii) classification of intersections according to intersecting 
road classes; 

(iv) development of a route and guidance sign system for 
national, provincial and metropolitan road networks; this 
includes a route numbering system and the selection of 
destinations;

 

(v) the level of road sign information provision at different 
classes of intersections and on road links; 

(vi) choice of road sign material to be applied on different 
classes of roads and intersections and in areas of 
different ambient lighting (refer to Volume 2, Chapter 
17); 

(vii) the standards of the substructure of road signs, i.e. 
footings, poles and framework (refer to Volume 2, 
Chapter 15); 

(viii)installation guidelines for road signs; 

(ix) the formulation of a policy which includes all the above 
mentioned aspects as they pertain to the appropriate 
road authority; 

(b) System Design of road signs according to the 
requirements and guidelines provided in Volumes 1, and 2; 
this gives the layout of signs at intersections and the 
destination names in all directions as well as the type of 
road signs along road links; it normally consists of the 
diagrammatic layout of existing signs at an intersection on a 
road link and the proposed layout, should this differ; 

(c) Detail Design of road signs, taking into account the actual 
conditions of the site where they will be erected (see 
Volume 4 for details of road sign signface detail design); 

(d) Implementation of the road signs according to standard 
specifications and special conditions, normally handled as 
part of the Tender phase; 

(e) the continuous Maintenance and Rehabilitation of road 
signs; 

(f) Schedule and Programme for replacement of signs - cost 
control and budgeting from part of this element. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 SARTSM – VOL 2 RSMS MAY 2012 

INTRODUCTION 18.1.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• RTA/SADC-RTSM code numbers 
• Map, diagram or GIS 
• Letter types and sizes 
• Maintenance policy for road signs 
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16.2 IMPORTANCE OF ROAD SIGNS 
MANAGEMENT (RSM) 

16.2.1 General 

1 Road signs play an essential part in regulating traffic, warning 
traffic of hazardous situations ahead, and providing guidance 
and general information. 

2 Management of this asset on the road system is of utmost 
importance, but perhaps it is most clearly emphasised in court 
decisions in the United States of America (1) in the late 1980's 
which made it clear that: 

(a) failure to be aware that a traffic control device is defective 
will not protect the transportation agency from tort 
liability - unless the agency can show that it has an on-
going programme to discover and correct ineffective 
devices - this task should be clearly stated in job 
descriptions; 

(b) a detailed log should be kept for every traffic sign - this 
information is necessary for legal purposes and for planning 
replacements - the log will also be useful in determining 
which products and materials are most cost effective - a 
good record system will list the sign type, date of 
installation, type of support and maintenance or 
replacement activities. 

The benefits in the field with regard to road traffic accidents are 
obvious. In the US Department of Transportation 1998 Annual 

 

 

 

Report on Highway Safety Improvement Programs (4), a report 
on the highway environment as it relates to safety, 
improvements in traffic signing are reported as having the 
highest benefit-cost (B/C) ratio of any type of highway safety 
improvement. From data received from 50 states, road signs 
achieved a top ranking with a B/C of 20,9 out of 20 different 
improvement types, as shown in Table 16.2. 

3 If road signs are incorrect, or incorrectly placed, and cannot 
convey the proper message, the traffic rules cannot be 
enforced. The direct consequence could be an increase of 
traffic hazards and an increase in the number and severity of 
accidents. 

4 An effective RSMS will improve the productivity in the fields of 
planning, design, implementation and maintenance operations 
of the personnel involved with these tasks. Maintenance teams, 
for example, can be supplied with full details of the 
maintenance task to enable them to execute the task with 
maximum efficiency. 

5 In view of the afore-mentioned benefits, it becomes clear that 
the role of a RSMS within a RMS cannot be ignored, and every 
road manager should strive to capitalise on the proven 
advantages of a RSMS. 

 

 
 
 
 
 
 
 
 

TABLE 16.2 TOP 20 TYPES OF HIGHWAY SAFETY 
IMPROVEMENTS TABLE 16.2 

 
Rank Improvement Type Benefit Cost Ratio 

   
1 Trafic Signs 20.9 
2 Illumination 10.3 
3 Upgraded Guardrail 8.1 
4 Upgraded Median Barrier 7.0 
5 Upgraded Bridge Rail 6.5 
6 Obstacle Removal 6.4 
7 Bridge-Guardrail Transition 6.3 
8 New Median Barrier 5.4 
9 New Traffic Signals 5.1 

10 Minor Structure Improvement 4.5 
11 Impact Attenuators 4.0 
12 Upgrade Traffic Signals 4.0 
13 Pavement grooving 3.8 
14 Sight Distance Improvements 3.6 
15 Median Strip 3.3 
16 Railway Crossing – New Gates 2.8 
17 Channelisation 2.8 
18 Shoulder Widening/Improvements 2.6 
19 Railway Crossing – New Lights 2.2 
20 Railway Crossing – New Lights and Gates 2.1 
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16.3 MAINTENANCE 
16.3.1 General 

1 The efficient maintenance or rehabilitation of road signs is an 
important element of a RSMS which will not only ensure the 
continuous functionality of the road sign system, but will also 
contribute to the protection of this valuable asset of the road 
system. 

2 Suitable maintenance policies and procedures need to be 
established by road authorities to ensure: 

(a) safety of the road users; 

(b) control and setting of priorities for maintenance activities; 

(c) up to date information on the condition of road signs; 

(d) an acceptable maintenance level of service for road signs. 

3 The maintenance level of service (MLOS) for road signs set by 
road authorities depends on the importance/classification of a 
road section.  The selected MLOS will directly affect the 
maintenance activities and decisions on where, when and how 
much maintenance is required and how available resources 
should be utilised. 

4 The maintenance policy set by road authorities needs to be 
spelled out and forms part of the road signs policy document. 
Examples of policy statements in this regard are: 

 

 

(a) minimum standards for the retroreflectivity, colour and 
luminance factor of signs; 

(b) immediate replacement criteria for certain types of 
damaged signs, while others can be replaced as soon as 
practical or according to a maintenance programme; 

(c) record keeping of accurate maintenance actions and costs; 

(d) cleaning of and clearing around road signs; 

(e) painting/maintenance of substructures to prevent rusting; 

(f) handling of signs during transportation from factory to store 
to site; 

(g) procedures to order, purchase and keep records of road 
signs; 

(h) handling of complaints regarding road signs from road 
users. 

5 A wide variety of documentation on the subject of how to 
maintain road signs is available locally and abroad, which can 
be used by road authorities to assist in formulating their 
maintenance policies for road signs.  
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16.4 DEVELOPMENT OF A ROAD SIGNS 
MANAGEMENT SYSTEM 

16.4.1 General 

1 The function of a road signs information system which forms 
part of the RSMS is to provide information on each road sign on 
the total road network with regard to the different aspects of 
planning, implementation, monitoring, maintenance and 
replacement of road signs. This information can then be utilised 
to establish tendencies for different characteristics of road signs 
to enable managers of the system to take decisions for 
management actions. After identifying the proposed 
prerequisite elements of a RSMS in Section 16.1.5, this section 
concentrates on the step by step development of a proposed 
RSMS. 

16.4.2 Typical Components of a RSMS 

1 The following requirements for an information system have 
been identified to ensure efficiency of the system, namely: 

(a) a dedicated team to manage the road sign system on the 
roads within the authority's boundary; 

(b) a map of the area and classification of the road network 
(available on either hard copy or GIS); 

(c) the position of each road sign indicated on the map or as 
per system design (diagrammatic layout per intersection or 
road link); 

(d) an inventory of the characteristics, attributes and history of 
each road sign (computerised database); and 

(e) description and layout of the road sign face (sketch, 
photograph or detailed drawing). 

2 The information system should be supported by: 

(a) prescribed procedures for the processing/updating of data; 

(b) a computerised database of sign information (linked to a 
GIS if available); 

(c) computer equipment (hardware) to process the data; 

(d) computer software programs to assist in the running of the 
RSMS; 

(e) the operational system. 

3 The afore-mentioned components form part of a typical 
computerised RSMS which could be divided into the following 
modules for implementation purposes: 

(a) Inventory module; 

(b) Library module; 

(c) Maintenance/Monitoring module; 

(d) Execution module. 

16.4.3 Inventory Module 

1 This module consists of the database of relevant data for each 
sign and it has to be designed properly to ensure that: 

(a) information can be easily captured, maintained and 
extracted; 

(b) priorities/weights can be allocated to certain attributes of 
road signs and set criteria for the extraction and evaluation 
of information; 

 

 

 

(c) the data is compatible with other management systems 
such as a maintenance cost system; 

(d) alpha-numeric data can easily be connected to a 
geographic information system (GIS) - Table 16.3 shows 
the typical information that needs to be included in a road 
sign inventory database - a more detailed description of 
some of the above-mentioned information, to be captured 
into an inventory's database, is given in Section16.6. 

2 The inventory module can be described as the core of the 
RSMS, as all the information needed to effectively manage a 
sign system is captured in this module, and road authorities 
need to maintain it to ensure a high level of road safety for 
motorists. To provide this information, road authorities need to 
take steps to maintain some form of road sign inventory, 
ranging from paper files, maps, drawings, photo files to photo 
loggers. Sophisticated systems, such as combinations of 
computerised databases, video digital photo capturing 
databases, or mobile vehicles equipped with computers to 
capture sign data whilst moving, are available. 

3 To date most South African road authorities concentrate mainly 
on the manual capturing of data through as-built drawings, or 
data collection forms and a manual filing system of road sign 
information. This valuable information can easily be transported 
into a computerised system and some road authorities have 
already embarked on such a system. 

4 The advantages of a computerised sign inventory are 
somewhat obvious, namely: 

(a) it can easily be connected to existing manual systems and 
existing information forms in use; 

(b) it is a fast and efficient method of data management; 

(c) it can handle record-keeping for the large number of road 
signs on the road network; 

(d) reports on maintenance, condition, inspections, costs, type 
and quantity of road signs can easily be extracted from the 
system. 

5 Data capturing is normally one of the most costly stages of a 
project. Research, however, has shown that sophisticated 
methods of road sign data capturing through computerised 
systems for large road authorities are more cost effective than 
traditional manual methods. 

16.4.4 Library Module 

1 The typical data which needs to be captured in this module to 
support the operations of the RSMS can be summarised as 
follows: 

(a) the base information of the road network, be it a map, 
diagram or GIS; 

(b) the level of road sign provision at different classes of 
intersections prescribed in the policy; 

(c) prescribed letter sizes and letter types for all types of road 
signs; 
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1. RTA/SADC-RTSM code (code number allocated according to Volume 1) 
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(d) prescribed procedures to apply for the provision of a road 
sign (mostly applicable for tourism or local direction signs); 

(e) code numbers of all types of signs as indicated in Volume 
1, and a description thereof with respect to function, 
standard dimensions, cost parameters and materials 
description; 

(f) guidelines set out in Volumes 1 and 4 or in the policy 
document of the road authority; 

(g) description of numbered routes along the streets (street 
names) and roads (road numbers) on the road network. 

16.4.5 Maintenance/Monitoring Module 

1 The information in the maintenance or monitoring module 
consists of the updated actions and costs in relation to the day 
to day erection, maintenance and inspection of road signs. This 
information is normally extracted from job cards, work orders or 
inspection forms by maintenance teams as described in 
Section 16.7 as an example. 

2 The important components of this module are: 

(a) updating of information after erection, inspection or 
maintenance has been executed; 

(b) preparation of tasks on job cards; 

(c) dealing with complaints and capturing data related to road 
signs. 

(d) inspection frequency; 

(e) reason for maintenance (accidents, fire, vandalism, etc.); 

(f) cost of maintenance per activity (labour, material, 
transport); 

(g) details of claims where road signs are involved; 

(h) set maintenance criteria linked to maintenance priorities, for 
example: 

(i) If Sign Face Natural Weathering (SFNW) + Sign Face 
Human Damage (SFHD) is rated 2 - No maintenance; 

(ii) If (SFNW) + (SFHD) is rated 5 - Urgent maintenance; 

(iii) Criteria can also be set for other attributes such as 
minimum retroreflection levels of road sign material.  

(i) after maintenance criteria have been established it is 
possible to list maintenance priorities according to the 
importance of the road (road class) or functional class of 
road signs; 

NOTE:SFNW and SFHD are visual judgements of the 
condition of the sign, say on a 5 point scale where 1 means 
excellent condition and 5 means totally unacceptable, i.e. 
the road sign must be replaced immediately - see Section 
16.6 for more details; 

(j) maintenance action codes are selected to assist in the 
maintenance updating procedures and to link maintenance 
actions to a costing system; 

(k) the cost of labour, materials, equipment and transport 
needs to be captured for every work order.

 
3 The maintenance of road signs normally forms part of a specific 

department at road authorities and in many cases the 
maintenance of road signs is only one aspect of road 
maintenance procedures. Section 16.7 summarises the 
proposed procedures related to the maintenance of road signs 
for road authorities. 

 
16.4.6 Execution Module 

1 The execution module serves as the management tool of the 
RSMS and consists mainly of reports and extraction of 
information in a prescribed or selected format. The process is 
indicated schematically in Figure 16-1. 

2 The extraction of management information of road signs will 
vary from basic enquiries to more sophisticated enquiries as 
indicated in Figure 16-2. This information will enable road 
authorities to respond to, for example, the following questions: 

(a) How many of what type of road signs are where? 

(b) What is the condition of road signs? 

(c) What are the rehabilitation or replacement costs of road 
signs? 

(d) What are the budget requirements for the next five years 
with respect to road signs on certain routes? (This should 
be attended to more effectively in order to provide sufficient 
funds timeously.) 

(e) What are the rates of deterioration of different road sign 
materials? 

3 A computerised database and GIS will make the 
aforementioned extractions and updating of information very 
easy. Such computerised databases have been developed 
locally and abroad and can also be bought "off the shelf". 
Examples of extractions from such a database are shown in 
Figures 16.3 to 16.5 and in Table 16.4. 

16.4.7 Personnel and Equipment Requirements 

1 The personnel and equipment requirements to implement and 
operate a RSMS depends on the size of road network and 
density and distribution of road signs on the authority's road 
network. 

2 The largest cities in South Africa may need to have dedicated 
Road Traffic Sign Teams who will handle all road signs and 
markings work. Smaller cities and larger towns could divide 
their areas into wards or suburbs, and personnel from the Town 
Engineer's Department could then fulfil these tasks as part of 
other maintenance duties. 

3 Rural and national road authorities can spread these tasks 
amongst their regional or district offices to form part of an 
overall maintenance effort of a RMS. 

4 Personnel and equipment requirements can be met using 
existing resources. By clearly defining procedures and ensure 
computerisation, road authorities can efficiently implement a 
RSMS. 
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Fig 16.1   Process of Executing an RSMS 
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Fig 16.2 Hierarchy of Management Enquiries on Road Signs Through an RSMS 
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Fig 16.3  Examples of Typical RSMS Data Entry Screens - 1 
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Fig 16.4  Examples of Typical RSMS Data Entry Screens – 2 
     Sign Location Data Entry Fields 
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Fig 16.5  Typical GIS Representation of RSMS Sign Rating Status 
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16.5 IMPLEMENTATION OF AN RSMS 
16.5.1 General 

1 The implementation of a comprehensive RSMS will, to a great 
extent, depend on the motivation of the road signs managers 
and their teams to cost-effectively maintain and operate the 
system. 

2 The data capturing and evaluation of road signs information is a 
task that has to be undertaken on a continuous basis. This task 
can be started by firstly including new signs that are erected or 
existing signs that require maintenance until the complete 
system has been covered. 

3 The expected average life-span of signs varies between five 
and ten years. It is therefore clear that the RSMS has to be 
operational for at least five years before the complete benefits 
can be obtained from the system. However, it can be expected 
that the effective implementation of maintenance procedures 
will have an immediate positive effect on the system. 

4 The estimated cost to implement a RSMS will differ from one 
road authority to another but it was calculated that for the 
metropolitan areas the cost of implementation over a five-year 
period varies between 5% and 10% of the budget for 
maintenance/replacement of road signs. The initial cost will be 
relatively high but the benefits in the long-run will be worthwhile 
and the system could save maintenance cost, but are also 
cost-related to road safety and legal claims. 

5 Road signs are implemented according to the new SARTSM 
and the implementation of a RSMS will ensure continuity of the 
road signs system and should be promoted as such amongst 
all road authorities in South Africa. 

16.5.2 Bibliography for Road Sign Management 
Systems 

1 The following references are recommended as a reading list for 
those wishing more detail on the development of Road Sign 
Management Systems (RSMS): 

1. U.S. Department of Transportation: Federal Highway 

Administration, Sign Management System, October 1990.

 

 

2. U.S. Department of Transportation: Federal Highway 
Administration, Guide to Safety Features for Local Roads 
and Streets, 1991. 

3. U.S. Department of Transportation, The 1988 Annual 
Report on Highway Safety Improvement Programs, Report 
of the Secretary of Transportation to the United States 
Congress, Report No. FWHA - SA-88-003. 

4. South African Roads Board; Research and Development 
Advisory Committee, Guidelines for the Development and 
Implementation of a Traffic Signs and Markings 
Management System, Project Report PR 88/004/3, March 
1991. 

5. Transportation Research Board, National Research 
Council, Maintenance Management of Street and Highway 
Signs, September 1990. 

6. CSRA-CUTA, Seminar on new Traffic Signs, Sign 
Maintenance, J G H le Roux, May 1988. 

7. Stanway Edwards Associates Inc., A Comprehensive Road 
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16.6 A DETAILED DESCRIPTION OF A 

TYPICAL DATA STRUCTURE FOR A 
ROAD SIGN INVENTORY MODULE 

16.6.1 General 

1 The description of data items to be included in the proposed 
data structure of the Road Signs Inventory Module of the 
RSMS, is given in more detail in this appendix. Refer to Table 
16.3 for a summary of these data items. 

16.6.2 Position 

1 Data is linked to a specific position of the road sign, firstly to 
road sign data and secondly to road link data. The ID number 
of a road sign is therefore linked to its position and to the link 
number. The following are examples of a reference system to 
allocate ID numbers: 

(a) Urban areas: 

Grid system ● Block number in grid; 

● Intersection number in block or 

link/node number; 

● Link number at intersection; 

● Road sign number on link. 

(b) Rural areas: 

Road number and chainage along road from starting point; 
a link will then be described between two points (normally 
intersections) on the chainage along the road. 

2 Other data items in Section A of Table 16.3 are 
self-explanatory. 

16.6.3 Characteristics 

1 The RTA/SADC-RTSM code for a road sign explains its exact 
function. The functional classification of the road sign is, 
however, linked to the road classification indicated in Section A 
of Table 16.3 and is important for prioritisation of management 
actions. This functional classification can indicate the 
importance of the road sign for example, with regard to: 

(a) the classification of the road on which the sign is located, 
i.e. road hierarchy; 

(b) traffic volumes and lanes; 

(c) the cost of the specific sign. 

2 The maintenance priorities set in the maintenance module, for 
instance, depend on the functional classification of the road 
signs. 

3 The different types of sign face materials can generally be 
classified as class 1, 2, 3. Cognisance needs to be taken of the 
characteristics of each class, and the cost and guarantee given 
by suppliers, before decisions are made on what type of 
material should be used. See Chapter 17 for a proposed 
selection criteria for sign materials. 

4 The other items in Section B of Table 16.3 are self-explanatory.

 

 

 

 

16.6.4 Dates 

1 The capturing of dates into the database is important to 
establish a record of events within the life-span of a road sign, 
giving the reason for erection and the reason for cancellation. 
This information will help to determine the performance of the 
road signs with respect to aging, effect on orientation, 
inspection frequency, rate of vandalism, etc. 

16.6.5 Condition Evaluation 

1 Condition evaluation can be conducted in various ways. A 
method used by road authorities to ensure consistent 
evaluations is to prepare photographs displaying different 
conditions that relate to the evaluation process. This is then 
linked to a detailed description or drawing. A scale that can be 
used for the condition evaluation of road signs can be 
described as follows. 

2 The sign face natural weathering (SFNW) and sign face human 
damage (SFHD) can be visually evaluated on a five point scale 
namely: 

(a) 1 - Excellent condition; new; 

(b) 2 - Good condition; few signs of aging; 

(c) 3 - Fair condition; shows some sign of deterioration but will 
be serviceable for more than three years; 

(d) 4 - Poor condition; should be replaced within one to two 
year period; and 

(e) 5 - Replace road sign immediately as it is unserviceable. 

The same evaluation can be done for sign posts. 

3 Research was done on the durability of road signs in South 
Africa (2) and the following are the main problems related to 
durability: 

(a) the discolouration of the sign face; 

(b) the reduction of the retroreflective value of the sign face; 

(c) corrosion of the sign backing board, stiffening structures 
and fixing bolts. 

4 The high ultra-violet content of sun rays in South Africa is 
responsible for (a) and (b) related to durability, whilst poor 
specifications are the main reason for corrosion (c). 

5 Minimum standards for retroreflective values are given in 
Volume 2, Chapter 17. The deterioration rate of retroreflectivity 
values on road signs during their life-span and the influencing 
factors contributing to the rate of deterioration should be built 
into the models to allow the prediction of the condition of road 
signs in advance.  

16.6.6 Other 

1 The items under Section E of Table 16.3 are self-explanatory 
and provide useful information for a comprehensive database. 
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16.7 TYPICAL PROCEDURES FOR THE 
MAINTENANCE AND MONITORING 
OF ROAD SIGNS 

16.7.1 General 

1 The procedures involved in the maintenance and/or monitoring 
module of a RSMS are important for the following reasons: 

(a) improved productivity of maintenance teams; 

(b) better control of resources; 

(c) objective performance measurement is possible; 

(d) better control of maintenance budgets and exact cost 
allocation for jobs. 

These procedures should be implemented by means of 
computerisation of a RSMS. 

2 The procedures are normally fulfilled at one of two levels of 
detail, namely: 

(a) Level 1 (see Figure 16.6): 

A comprehensive set of procedures, where all 
maintenance, rehabilitation and inspection activities with 
respect to every road sign on the network, is linked to the 
allocation and availability of personnel, materials, 
equipment and transport; this level is also linked to a 
costing system for labour costs, machine costs, material 
costs and transport costs; this procedure is based on a 
pre-planning process of tasks on job cards; 

 

 

 

 

(b) Level 2: 

The afore-mentioned procedures are normally executed on 
a less comprehensive scale by maintenance teams - road 
signs maintenance is only one of their various maintenance 
duties and is often neglected - rehabilitation and 
maintenance on road signs is normally done after routine 
inspections and urgent requests - a few important aspects 
of signs are recorded on forms as input to a database. 

3 Different types of forms can be used by the system to capture 
or transfer maintenance/monitoring information. These forms 
are not discussed in detail as each road authority will have its 
own design and form layout. However, some typical examples 
are: 

(a) defect report or list; 

(b) inspection form or list; 

(c) job card for internal team; 

(d) job card for contractor. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Fig 16.6    Maintenance Procedure Model 
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