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CHAPTER FOUR 

CONSTRUCTION OF ROADS MAINTENANCE 

MANAGEMENT SUPPORT SYSTEM USING LINEAR 

REFERENCING METHOD 

 

This chapter contains:  

4.1 View the Data and Locate Abu Ktelah Street. 

4.2 Select Abu Ktelah Route and Put it in Layer. 

4.3 Create Routes. 

4.4 Abu Ktelah Route. 

4.5 Line and Point Event Tables. 

4.6 Add Route Event to Abu Ktelah Route. 

4.7 Calculate the Maintenance Total Cost. 

4.8 Made a Symbology. 

4.9 Linear Referencing and Online ArcGIS Server ( ArcGIS Web Map). 
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Construction of Roads Maintenance Management Support System 

Using Linear Referencing Method 

 

4.1 View the Data and Locate Abu Ktelah Street  

From street map database of Hebron city, Abu Ktelah Street is located and start 

working and processing the required data of the street, figure (4.1). 

 

 

 
Figure (4.1): Hebron City Street Database, GIS Department Hebron Municipality,2017. 
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4.2 Select Abu Ktelah Route and Put it in Layer 

Creating a temporary layer allows you to do things, such as make selections, without 

affecting the original data source. 

 

 

Figure (4.2): Take out the Street in the Layer 

 

Choose the path of Abu Ktelah and put it in a layer to start applying the orders of 

linear referencing application on it and separate it from the rest of the Hebron city 

streets, figure (4.2). 
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4.3 Creates Routes. 

A route feature class is a line feature class that has a defined measurement system. 

These measurement values can be used to locate events, assets, and conditions along 

its set of linear features. 

 

The Create Routes tool is used to specify the input line features, the route identifier 

field, the method used to set the route measures, and the output feature class.  

 

 

Creates routes from existing lines. The input line features that share a common 

identifier are merged to create a single route, figure (4.3).  

 

Figure (4.3): Creates Routes 
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As illustrated in figure (4.3), the 

 1. Measured_Roads layer is input line feature. 

 2. ID field is Abu Ktelah route identifier. 

 3. Street _Route the output feature class. 

 4. Length is measure source. 

 5. Lower right is coordinate priority. 

 

 

4.4 Abu Ktelah Route 

Figure (4.4) shows the Abu Ktelah route feature and its attribute table, which 

contains the ID, Shape and Shape_Length fields, which is created using create 

routes tool. 

 

 

Figure (4.4): Abu Ktelah Route 
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 4.5 Line and Point Event Tables 

Event tables contain information about assets, conditions, and events that can be 

located along route features. Each row in the event table references an event and its 

location is expressed as measurements along named (identifiable) linear features. 

Line event:  Line events define a portion of a route. Both from- and to-measure fields 

must be specified. Figure (4.5) shows the surveyed line event table of Abu Ktelah 

street 

 

Figure (4.5): Line Event Table 
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Point event: Point events occur at a precise location along a route. Only a from-

measure field must be specified, figure (4.6). 

 

Figure (4.6): Point Event Table 
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4.6 Add Route Event to Abu Ktelah Route 

Adding route events from the ArcMap Tools menu 

 

Figure (4.7): Add Route Event to Abu Ktelah Street 

 

Add Route Events tool transforms the measures of events from one route reference to 

another and writes them to a new event table.Figure (4.8) and (4.9) represent the Abu 

Ktelah Route and its added line and point events ,respectively .  
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Figure (4.8): Abu Ktelah Route and its Line Event Table 

 

 

Figure (4.9): Abu Ktelah Route and its Point Event Table 
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4.7 Calculate the Maintenance Total Cost 

Maintenance cost is calculated to give an initial idea to the concerned authorities such 

as municipalities, contractors or companies about the estimated cost of maintenance. 

Table (4.1) shows the unit cost of maintenance for each event located on Abu Ktelah 

Street, Hebron Municipality.  

ITEM Unit Unit cost (NIS) 

Crack m 25.00 

Trench m2 60.00 

Guardrail m 350.0 

Pump m2 50.00 

Retaining wall m2 1500 

Widening m2 120 

Paint m2 35 

Hole m2 40 

Patch m2 60 

Cat eye - 45 
   Table (4.1): Events Maintenance Cost, Street Department, Hebron Municipality 2017.  

 

 

 Unit cost: The cost of maintaining every event on the street such as Crack, Pump, 

Hole, Patch….etc. 

Total cost = Unit cost * Number of units. 

The cost of maintenance was calculated for all events on Abu Ktelah Street using GIS 

field calculator from point and line event tables as shown in figure (4.10). 
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Figure (4.10): Calculate the Total Cost of Maintenance 

 

Total rehabilitation cost for Abu Ktelah street = 192,200 NIS. 

 

4.8 Made a Symbology 

At its simplest level of representation, spatial data exists as points, lines, areas, or 

rasters. You encode meaning into these basic shapes through a process of 

symbolization. Symbols allow you to illustrate a unique difference between features, 

some difference in magnitude between features, or another characteristic. 

Symbolization can take on a range of functions on a map but should be clear, concise, 

and easily understood by the user. In many ways, symbolization can be regarded as 

the coding of map features to communicate meaning. 
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Figure (4.11) shows the symbology for line event table using ITEM field to display 

various line events. 

 

 

Figure (4.11): Line Event  

Map1 in appendix I show the distribution of line event in the study area. 
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Figure (4.12) shows the symbology for point event table using ITEM field to display 

various point events. 

 

Figure (4.12): Point Event 

 

Map2 in appendix I show the distribution of point events in the study area. 

 

4.9 Linear Referencing and online ArcGIS Server (ArcGIS web map) 

What is ArcGIS Server? 

ArcGIS Server is software that makes your geographic information available to others 

in your organization and optionally anyone with an Internet connection. This is 

accomplished through web services, which allow a powerful server computer to 

receive and process requests for information sent by other devices. ArcGIS 

Server opens your GIS to tablets, smartphones, laptops, desktop workstations, and any 

other devices that can connect to web services. 
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ArcGIS Server opens your GIS to many types of devices through web services. You 

can take the resources you’re familiar with through ArcGIS, such as map documents 

and geoprocessing models, and publish them to your server to create GIS web 

services. The services can be consumed in any application or device that can make a 

web service call using HTTP. 

 

Figure (4.13): ArcGIS Server 

 

ArcGIS Server components 

  GIS server—Hosts and runs services. The GIS server consists of a server 

object manager (SOM) and one or more server object containers (SOCs). 

  Web server—Hosts Web applications and Web services that use the objects 

running in the GIS server. 

  Clients—Web browsers can be used to connect to Web applications running in 

the Web server. Desktop applications can connect either through HyperText 

  

Transfer Protocol (HTTP) to ArcGIS Web services running in the Web server, 

or connect directly to the GIS server over a LAN or WAN. 
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Advantages of using ArcGIS server 

  Get an online ArcGIS web map. 

ArcGIS web map is an interactive display of geographic information that you 

can use to tell stories and answer questions.  

 

 

Figure (4.14): Online ArcGIS Web Map 

 

  No need to using ArcGIS Desktop 

 

  Facilitate work in the field using GIS collector 

Collector for ArcGIS is a great tool to get started on field data collection with a 

mobile phone or tablet computer.  For the experienced desktop GIS 

user, Collector provides a mechanism for field data gathering and populating  

 

GIS attributes tables.  For the individual in the field, Collector offers easy to 

complete template based forms that require no GIS experience.  Collector is 

integrated with ArcGIS Online for Johns Hopkins, the library’s supported web  
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GIS portal for sharing and making available geospatial data.  Data gathered 

using a mobile device is automatically uploaded to a private section of ArcGIS 

Online.  For areas that lack mobile connectivity, gathered data can be 

temporarily stored on the device and then easily uploaded when service is 

available.  

 

ArcGIS server usage constraints 

 Cost is very high about 100,000$. 

 The system requires a committee of IT experts, server, domain and Board. 

 

 

 

 

 

 

 

 


