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The design of a high-mast lighting system uses the same design procedures as discussed in 
Indiana Design Manual Section 78-5.02.  The following should also be considered. 
 
1. Lighting Source.  A 1000-W high-pressure sodium light source should be used.  The 

number of required luminaires should be determined based on the area to be lighted as 
shown in Figure 10-20A. 

 
Estimated Mounting 

Height, EMH (ft) 
Estimated Mounting 

Height, EMH (m) 
Lumens 

Number of 
Luminaires 

100 30 400,000 4 
105 ≤ EMH ≤ 120 32 ≤ EMH ≤ 37 600,000 4 or 6 
125 ≤ EMH ≤ 150 38 ≤ EMH ≤ 46 800,000 6 or 8 
155 ≤ EMH ≤ 200 47 ≤ EMH ≤ 61 1,600,000 6, 8, 10, or 12 

 
NUMBER OF LUMINAIRES FOR 

HIGH-MAST TOWER 
 

Figure 10-20A 
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2. Estimated Mounting Height.  This can range from 100 to 200 ft (30 to 61 m).  Once 

determined, it should be specified to the higher 5-ft (1-m) increment.  An EMH of 100 to 
160 ft (30 to 47 m) has proven to be the most practical.  An EMH of 165 ft (48 m) or 
greater requires more luminaires to maintain the illumination level.  However, such an 
EMH allows for fewer towers and provides better uniformity.  Use of such an EMH 
should be confirmed with the district traffic engineer. 

 
3. Location.  In determining the location for a tower, the plan view of the area should be 

reviewed to determine the more critical areas requiring lighting.  In selecting the 
appropriate location for a tower, the following should be considered. 

 
 a. Critical Area.  A tower should be located such that the highest localized level of 

illumination occurs within a critical-traffic area, e.g., freeway/ramp junction, 
ramp terminal, merge point. 

 
 b. Roadside Safety.  A tower should be located a sufficient distance from the 

roadway so that the probability of a collision is virtually eliminated.  It should not 
be placed at the end of a long tangent. 

 
 c. Sign.  A tower should be located so that it is not within a motorist's direct line of 

sight to a highway sign. 

 
4. Design.  The methodologies for checking the adequacy of uniformity are the point-by-

point method and the template method.  The point-by-point method checks illumination 
by using the manufacturer’s Isolux diagram.  The total illumination at a point is 
determined as the sum of the contributions of illumination from all luminaire assemblies 
within the effective range of the point.  The template methodology uses isolux templates 
to determine the appropriate location for each tower.  The templates may be moved to 
ensure that the minimum-maintained illumination is provided, and that the uniformity 
ratio has been satisfied.  Indiana Design Manual Section 78-8.0 provides an example of 
using the template methodology. 

 
A retaining wall should be included with the concrete pad at the base of the tower if the 
surrounding ground’s slope is steeper than 5:1.  The height of the retaining wall should be 
determined from Figure 10-20B. 
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Slope, S:1 Height (ft) Height (m) 

2:1 ≤ S ≤ 3:1 3 1 
3:1 < S ≤ 4:1 2 0.75 
4:1 < S < 5:1 1.5 0.5 

 
HEIGHT OF RETAINING WALL AT 

HIGH-MAST-TOWER CONCRETE PAD 
 

Figure 10-20B 
 
 
5. Foundation and Soil Test.  After the final location of each tower is determined, a 

geotechnical investigation should be requested from the Office of Geotechnical Engineering.  
The standard foundation of 20-ft (6.1-m) depth and 4-ft (1.2-m) diameter should be 
specified for each tower with the soil properties as follows. 

 
 a. Soft Clay.  Undrained shear strength of 750 lb/ft2 (36 kPa), density of 120 lb/ft3 (586 

kg/m3), and strain of 0.01 at half the maximum stress for an undrained triaxial test.  
The soil should not include excess rock. 

 
 b. Sand.  Angle of internal friction of 30 deg, density of 115 lb/ft3 (562 kg/m3), and 

modulus of subgrade reaction of 20 lb/in.3 (0.00055 kg/mm3).  The soil should 
include a minimum of gravel or clay. 

 
 If a tower of 180 ft (55 m) or higher is required where soil is sandy, a foundation of 22-ft 

(6.7-m) depth and 4.5-ft (1.4-m) diameter should be specified, and its details should be 
shown on the plans. 

 
The standard foundation has been designed with the assumption that no groundwater is 
present.  The Office of Geotechnical Engineering should be contacted if groundwater is 
present or if excess rock is present in clay soil. 

 
For other soil conditions or properties, the Office of Geotechnical Engineering may 
recommend an alternate foundation.  Such alternate foundation should be shown on the 
plans. 

 
6. Information to be Shown on Plans.  This includes the tower location, foundation details if 

not standard, estimated mounting height, retaining-wall height if applicable, and number of 
luminaires. 
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7. Standard Documents.  The applicable INDOT Standard Drawings that have been revised 
include 807-LTFD-07, 807-LTHI-05, 807-LTHM-01 through -04, and 807-LTPD-01 and -
02.  These are posted on the INDOT website, at 
http://www.in.gov/dot/div/contracts/standards/drawings/sep10/sep.htm.  A complementary 
recurring special provision, 920-T-162, is attached herewith.  It should be called for in each 
contract that includes high-mast-lighting-related pay items. 

 
 
db:alu 
Attachment 
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