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DISCLAIMER 

Ministry of Agriculture through the Consultant and core reviewers from all relevant stakeholders included the 

information to provide the contemporary approach about the subject matter. The information contained in the 

guidelines is obtained from sources believed tested and reliable and are augmented based on practical 

experiences. While it is believed that the guideline is enriched with professional advice, for it to be 

successful, needs services of competent professionals from all respective disciplines. It is believed, the 

guidelines presented herein are sound and to the expected standard. However, we hereby disclaim any 

liability, loss or risk taken by individuals, groups, or organization who does not act on the information 

contained herein as appropriate to the specific SSI site condition.  
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FORWARD 

Ministry of Agriculture, based on the national strategic directions is striving to meet its commitments in 
which modernizing agriculture is on top of its highest priorities to sustain the rapid, broad-based and 
fair economic growth and development of the country.  To date, major efforts have been made to 
remodel several important strategies and national guidelines by its major programs and projects. 
 
While efforts have been made to create access to irrigation water and promoting sustainable irrigation 
development, several barriers are still hindering the implementation process and the performance of 
the schemes. The major technical constrains starts from poor planning and identification, study, design, 
construction, operation, and maintenance. One of the main reasons behind this outstanding challenge, 
in addition to the capacity limitations, is that SSIPs have been studied and designed using many ad-
hoc procedures and technical guidelines developed by various local and international institutions. 
  
Despite having several guidelines and manuals developed by different entities such as MoA (IDD)-
1986, ESRDF-1997, MoWIE-2002 and JICA/OIDA-2014, still the irrigation professionals follow their 
own public sources and expertise to fill some important gaps. A number of disparities, constraints and 
outstanding issues in the study and design procedures, criteria and assumptions have been causing 
huge variations in all vital aspects of SSI study, design and implementation from region to region and 
among professionals within the same region and institutions due mainly to the lack of agreed standard 
technical guidelines. Hence, the SSI Directorate with AGP financial support, led by Generation 
consultant (GIRDC) and with active involvement of national and regional stakeholders and international 
development partners, these new and comprehensive national guidelines have been developed. 
 
The SSID guidelines have been developed by addressing all key features in a comprehensive and 
participatory manner at all levels. The guidelines are believed to be responsive to the prevalent study 
and design contentious issues; and efforts have been made to make the guidelines simple, flexible and 
adaptable to almost all regional contexts including concerned partner institution interests. The outlines 
of the guidelines cover all aspects of irrigation development including project initiation, planning, 
organizations, site identification and prioritization, feasibility studies and detail designs, contract 
administration and management, scheme operation, maintenance and management. 
 
Enforceability, standardization, social and environmental safeguard mechanisms are well 
mainstreamed in the guidelines, hence they shall be used as a guiding framework for engineers and 
other experts engaged in all SSI development phases. The views and actual procedures of all relevant 
diverse government bodies, research and higher learning institutions, private companies and 
development partners has been immensely and thoroughly considered to ensure that all 
stakeholders are aligned and can work together towards a common goal. Appropriately, the guidelines 
will be familiarized to the entire stakeholders working in the irrigation development.  Besides, significant 
number of experts in the corresponding subject matter will be effectively trained nationwide; and the 
guidelines will be tested practically on actual new and developing projects for due consideration of 
possible improvement.  Hence, hereinafter, all involved stakeholders including government & non-
governmental organizations, development partners, enterprises, institutions, consultants and 
individuals in Ethiopia have to adhere to these comprehensive national guidelines in all cases and at all 
level whilst if any overlooked components are found, it should be documented and communicated to 
MOA to bring them up-to-date.  
 
Therefore, I congratulate all parties involved in the success of this effort, and urge partners and 
stakeholders to show a similar level of engagement in the implementation and stick to the guidelines 
over the coming years. 
 

 
 
H.E. Dr. Kaba Urgessa 
State Minister, Ministry of Agriculture                                                                          
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SMALL SCALE IRRIGATION DEVELOPMENT VISION 

  
Transforming agricultural production from its dependence on rain-fed practices by creating reliable irrigation 

system in which smallholder farmers have access to at least one option of water source to increase 

production and productivity as well as enhance resilience to climate change and thereby ensure  food 

security, maintain increasing  income and sustain economic growth. 
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farmers, agro-pastoralists, pastoralists, to equip them with appropriate irrigation technology as we envision 

them empowered and transformed.  

 

 

 



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   v 

    LIST OF GUIDELINES 

Part I. SSIGL 1: Project Initiation, Planning and Organization  

Part II: SSIGL 2: Site Identification and Prioritization  

Part III: Feasibility Study and Detail Design  

SSIGL 3: Hydrology and Water Resources Planning  

SSIGL 4: Topographic and Irrigation Infrastructures Surveying  

SSIGL 5: Soil Survey and Land Suitability Evaluation  

SSIGL 6:  Geology and Engineering Geology Study  

SSIGL 7: Groundwater Study and Design  

SSIGL 8: Irrigation Agronomy and Agricultural Development Plan  

SSIGL 9: Socio-economy and Community Participation   

SSIGL 10: Diversion Weir Study and Design 

SSIGL 11: Free River Side Intake Study and Design  

SSIGL 12: Small Embankment Dam Study and Design  

SSIGL 13: Irrigation Pump Facilities Study and Design  

SSIGL 14: Spring Development Study and Design  

SSIGL 15: Surface Irrigation System Planning and Design 

SSIGL 16:  Canals Related Structures Design 

SSIGL 17:  Sprinkler Irrigation System Study and Design  

SSIGL 18:  Drip Irrigation System Study and Design 

SSIGL 19:  Spate Irrigation System Study and Design  

SSIGL 20:  Quantity Surveying      

SSIGL 21:  Selected Application Software’s 

SSIGL 22:  Technical Drawings   

SSIGL 23:  Tender Document Preparation  

SSIGL 24:  Technical Specifications Preparation 

SSIGL 25: Environmental & Social Impact Assessment   

SSIGL 26:  Financial and Economic Analysis  

  



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   vi 

Part IV:  Contract Administration & Construction Management   

SSIGL 27: Contract Administration   

SSIGL 28: Construction Supervision  

SSIGL 29: Construction of Irrigation Infrastructures   

 

Part V: SSI Scheme Operation, Maintenance and Management   

SSIGL 30: Scheme Operation, Maintenance and Management    

SSIGL 31: A Procedural Guideline for Small Scale Irrigation Schemes Revitalization    

SSIGL 32: Monitoring and Evaluation 

 
Ancillary Tools for National Guidelines of Small Scale Irrigation Development  

SSIGL 33: Participatory Irrigation Development and Management (PIDM)   

SSIGL 34: Quality Assurance and Control for Engineering Sector Study and Design 

  



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   vii 

 

TABLE OF CONTENTS 

 

FORWARD...................................................................................................................... I 

ACKNOWLEDGEMENTS ............................................................................................. III 

LIST OF GUIDELINES ................................................................................................... V 

ACRONYMS ................................................................................................................. XI 

PREFACE ................................................................................................................... XIII 

UPDATING AND REVISIONS OF GUIDELINES ......................................................... XV 

 INTRODUCTION ..................................................................................................... 1 1

 BACKGROUND ................................................................................................................ 1 1.1

 SCOPE OF THE GUIDELINE .......................................................................................... 1 1.2

 DEFINITIONS OF TERMINOLOGIES .............................................................................. 1 1.3

 CLASSIFICATION OF DRAWINGS ........................................................................ 3 2

 BASED ON SCOPE OF DRAWINGS .............................................................................. 3 2.1

 Working drawing ........................................................................................................ 3 2.1.1

 Shop drawing ............................................................................................................. 3 2.1.2

 As-built drawing or record drawing ............................................................................ 3 2.1.3

 As laid drawing .......................................................................................................... 3 2.1.4

 Isometric drawing ...................................................................................................... 3 2.1.5

 BASED ON TYPE OF DRAWINGS .................................................................................. 4 2.2

 Site location maps ..................................................................................................... 4 2.2.1

 Layout maps .............................................................................................................. 4 2.2.2

 Profiles ....................................................................................................................... 5 2.2.3

 Plans and cross sections ........................................................................................... 5 2.2.4

 Structure drawings ..................................................................................................... 6 2.2.5

 DRAWING TOOLS AND EQUIPMENT ................................................................... 7 3

 COMPUTERS AND PLOTTERS ...................................................................................... 7 3.1

 SOFTWARE USED FOR MAPS AND DRAWING ........................................................... 7 3.2

 General ...................................................................................................................... 7 3.2.1

 AutoCAD-Civil 3D ...................................................................................................... 7 3.2.2

 Eagle point ................................................................................................................. 7 3.2.3

 ArcGIS ....................................................................................................................... 7 3.2.4

 Global mapper ........................................................................................................... 8 3.2.5

 Civil designer ............................................................................................................. 8 3.2.6

 Terra model ............................................................................................................... 8 3.2.7

 SETTING WORKING SPACE AND FIXING LAYER & LINE PROPERTIES .......... 9 4

 SETTING WORKING SPACE .......................................................................................... 9 4.1

 WORKING WITH COMMONLY USED DRAWING FEATURES: ..................................... 9 4.2

 General ...................................................................................................................... 9 4.2.1

 Points and line types and their properties ................................................................. 9 4.2.2

 Base point .................................................................................................................. 9 4.2.3

 Line types in drawing ................................................................................................. 9 4.2.4

 Section marks .......................................................................................................... 11 4.2.5

 Text properties ......................................................................................................... 12 4.2.6

 Layers ...................................................................................................................... 14 4.2.7

 Coloring ................................................................................................................... 14 4.2.8



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   viii 

 Hatching .................................................................................................................. 16 4.2.9

 Explode .................................................................................................................... 16 4.2.10

 Dimension Style ....................................................................................................... 16 4.2.11

 Areas ....................................................................................................................... 16 4.2.12

 LAYOUT, CROSS-SECTION, LONGITUDINAL PROFILE & CONTOUR MAP ... 17 5

 PLAN AND CROSS-SECTION OF STRUCTURES ....................................................... 17 5.1

 ESTABLISHING SCHEME LAYOUT ............................................................................. 17 5.2

 GENERATING LONGITUDINAL PROFILES AND CROSS-SECTIONS ....................... 17 5.3

 GENERATING CONTOUR MAPS ................................................................................. 18 5.4

 Contour interval ....................................................................................................... 18 5.4.1

 Generating contour maps from survey points .......................................................... 18 5.4.2

 Generating contour maps from 3D/ DEM ................................................................ 18 5.4.3

 Characteristics of contours ...................................................................................... 20 5.4.4

 STANDARDS OF DRAWING ELEMENTS ........................................................... 23 6

 LAYOUT OF DRAWINGS .............................................................................................. 23 6.1

 Standard A-size papers ........................................................................................... 23 6.1.1

 Procedures for drawing layout & fixing paper sheets .............................................. 24 6.1.2

 LEVELS/ELEVATION AND DIMENSIONING ................................................................ 25 6.2

 Levels/Elevation ...................................................................................................... 25 6.2.1

 Dimensions .............................................................................................................. 25 6.2.2

 HEADING OR TITLE BLOCK OR TITLE PANEL ........................................................... 26 6.3

 LEGEND ......................................................................................................................... 26 6.4

 SCALES OF DRAWINGS AND STANDARD SYMBOLS ............................................... 26 6.5

 Need for scaling ....................................................................................................... 26 6.5.1

 Choice of scales ...................................................................................................... 27 6.5.2

 Scale factor .............................................................................................................. 27 6.5.3

 INSERTING VIEWPORTS INTO CURRENT DRAWING ............................................... 28 6.6

 INSERTING EXTERNAL REFERENCE INTO CURRENT DRAWING .......................... 28 6.7

 INSERTING BLOCKS INTO CURRENT DRAWING ...................................................... 29 6.8

 STANDARD SYMBOLS IN DRAWINGS ........................................................................ 29 6.9

 REVISIONS IN DRAWINGS .......................................................................................... 30 6.10

 MARGINS OR BORDER LINES .................................................................................... 30 6.11

 GRID LINES ................................................................................................................... 30 6.12

 General .................................................................................................................... 30 6.12.1

 National grids ........................................................................................................... 31 6.12.2

 Local survey grids .................................................................................................... 31 6.12.3

 Structural grids ........................................................................................................ 31 6.12.4

 ORIENTATION OF PLAN .............................................................................................. 31 6.13

 STANDARDS OF REINFORCEMENT IN DRAWINGS ................................................. 31 6.14

 Nomenclature of reinforcing bars ............................................................................ 31 6.14.1

 Convention for drawing reinforcement ..................................................................... 32 6.14.2

 Scheduling reinforcement ........................................................................................ 33 6.14.3

 PAPER SPACE (LAYOUT) AND MODEL SPACE ......................................................... 34 6.15

 WORKING WITH AUTOCAD COORDINATE SYSTEM ................................................ 34 6.16

 DRAWING AMENDMENTS AND REVISIONS .............................................................. 35 6.17

 Amendment of drawings .......................................................................................... 35 6.17.1

 Revision of drawings ............................................................................................... 35 6.17.2

 Conformed set of drawings ...................................................................................... 35 6.17.3



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   ix 

 NOTES FOR DRAWINGS .............................................................................................. 35 6.18

 Necessary of drawing notes .................................................................................... 35 6.18.1

 Notes for reinforcement bars ................................................................................... 36 6.18.2

 NUMBERING AND FILING OF DRAWINGS ........................................................ 41 7

 NUMBERING ONGOING AND COMPLETED DRAWINGS .......................................... 41 7.1

 FILING ONGOING AND COMPLETED DRAWINGS ..................................................... 43 7.2

REFERENCES ............................................................................................................. 45 

APPENDICES .............................................................................................................. 47 

 

  



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   x 

LIST OF APPENDICES  

 
APPENDIX I: Utilities for entering Especial Symbols in AutoCAD 2007 ......................................... 49 

APPENDIX II: Commonly used AutoCAD Shortcuts ...................................................................... 50 

APPENDIX III: Structural Steel Representations ............................................................................ 51 

APPENDIX IV: Drawing Sheet Size & Dimensions Title Panel ...................................................... 52 

APPENDIX V: General Material Symbols ....................................................................................... 53 

APPENDIX VI: Reinforcement Bar Scheduling .............................................................................. 62 

APPENDIX VII: Pipe Line and Canals Distribution System ............................................................ 75 

APPENDIX VIII: EMA Topography Map Symbols .......................................................................... 77 

 

LIST OF TABLES 

 
Table 4-1: Recommended standard line types and thickness used in AutoCAD ........................... 11 

Table 4-2: Recommended sizes of letters & figures used in AutoCAD .......................................... 12 

Table 4-3: Core layers for drawings & representation of their content ........................................... 15 

Table 5-1: Comparison of AUTOCAD and ARCGIS for layout design ........................................... 17 

Table 6-1: Relation between length and width of standard a-size papers ...................................... 23 

Table 6-2: Standard scales of drawings and maps ......................................................................... 27 

Table 6-3: Symbols commonly used in AutoCAD ........................................................................... 29 

Table 6-4: Pin diameters in inches (and mm) ................................................................................. 38 

Table 7-1: Typical registering and numbering of drawing files ....................................................... 41 

 

LIST OF FIGURES 

 
Figure 2-1: Typical longitudinal profile of a canal ............................................................................. 5 

Figure 4-1: Typical section marks (L) and detail marks (R) ............................................................ 11 

Figure 4-2: Standard thicknesses of object, dimension, projection lines & arrowheads ................. 12 

Figure 4-3: Relationship between font sizes in point and inch ........................................................ 13 

Figure 4-4: Standard line spaces, thickness, lettering & numerals, FAO, 2002 ............................. 13 

Figure 4-5: Assignment of colors to layers ..................................................................................... 15 

Figure 5-1: Options of data importing types in GM ......................................................................... 19 

Figure 5-2: Interpretations of contour lines (Typical) ...................................................................... 21 

Figure 6-1: Relationship between the different normal A-size papers ............................................ 23 

Figure 6-2: Typical layout of plotting AutoCAD ............................................................................... 25 

Figure 6-3: Standards of linear (L) and aligned (R) dimension lines & texts .................................. 26 

Figure 6-4: Typical notes for diversion weir of Negeso irrigation project ........................................ 36 

 

 

  



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   xi 

ACRONYMS  

AGP Agricultural Growth Program 

BS  British Standard  

BTL or EML  Bank Top Level or Embankment Level 

CAD  Computer Aided Design 

CBL  Canal Bed Level 

DEM  Digital Elevation Model 

DFL Design Flood Level 

DTM  Digital Terrain Model  

EJ Expansion Joint 

FAO Food and Agriculture Organization of the United Nations 

FC Field Canal 

FDRE Federal Democratic Republic of Ethiopia 

FSL Full Supply Level 

GI Galvanized Iron 

GIRDC Generation Integrated Rural Development Consultant 

GIS  Geographic Information System 

GM  Global Mapper 

ISO  International Standards Organization   

m meter or Canal side slope 

MC Main Canal 

mm millimeter 

MOANR  Ministry of Agriculture and Natural Resource 

Nr  Number  

OGL  Original Ground Level 

s Canal bed slope  

SC Secondary Canal 

SSID Small Scale Irrigation Development 

SSIGL Small Scale Irrigation Guideline 

SSIP Small Scale Irrigation Project 

SSIP  Small Scale Irrigation and Drainage Project  

SSIS Small Scale Irrigation Scheme 



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   xii 

SWISS    

TC Tertiary Canal  

TWD  Tail Water Depth  

UCS  User Coordinate System  

UTM  Universal Trans-Mercator 

WL  Water Level  

Xref Referenced Drawing Files 
 

 

  



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   xiii 

PREFACE 

While irrigation development is at the top of the government‟s priority agendas as it is key to boost 

production and improve food security as well as to provide inputs for industrial development. 

Accordingly, irrigated land in different scales has been aggressively expanding from time to time. 

To this end, to enhance quality delivery of small-scale irrigation development planning, 

implementation and management, it has been decided to develop standard SSI guidelines that 

must be nationally applied. In September 2017 the Ministry of Agriculture (MoA) had entrusted 

Generation Integrated Rural Development Consultant (GIRDC) to prepare the National Small-

scale Irrigation Development Guidelines (SSIGLs). 

 
Preparation of the SSIGLs for enhancing development of irrigated agriculture is recognized as one 

of the many core initiatives of the MoA to improve its delivery system and achieve the targets in 

irrigated agriculture and fulfill its mission for improving agricultural productivity and production. The 

core objective of developing SSIGLs is to summarize present thinking, knowledge and practices to 

enable irrigation practitioners to properly plan, implement and manage community managed SSI 

schemes to develop the full irrigation potential in a sustainable manner.  

 

As the SSIGLs are prepared based on national and international knowledge, experiences and 

practices, and describe current and recommended practice and set out the national standard 

guides and procedures for SSI development, they serve as a source of information and provide 

guidance. Hence, it is believed that the SSIGLs will contribute to ensuring the quality and timely 

delivery, operation and maintenance of SSI schemes in the country. The SSIGLs attempt to 

explain and illustrate the important concepts, considerations and procedures in SSI planning, 

implementation and management; and shall be used as a guiding framework for professionals 

engaged in SSI development. Illustrative examples from within the country have been added to 

enable the users understand the contents, methodologies presented in the SSIGLs. 

 

The intended audiences of the SSIGLs are government organizations, NGOs, CSOs and the 

private sector involved in SSI development. Professionally, the SSIGLs will be beneficial for 

experienced and junior planners, experts, contractors, consultants, suppliers, investors, operators 

and managers of SSI schemes. The SSIGLs will also serve as a useful reference for academia 

and researchers involved and interested in SSI development. The SSIGLs will guide to ensure 

that; planning, implementation and management of SSI projects is formalized and set procedures 

and processes to be followed. As the SSIGLs provide information and guides they must be always 

fully considered and applied by adapting them to the local specific requirements.  

 

In cognizance with the need for quality SSIGLs, the MoA has duly considered quality assurance 

and control during preparation of the guidelines. Accordingly, the outlines, contents and scope of 

the SSIGLs were thoroughly discussed, reviewed and modified by NAWMP members (senior 

professionals from public, national and international stakeholder) with key stakeholders in many 

consultative meetings and workshops. Moreover, at each milestone of SSIGL preparation, 

resource persons from all stakeholders reviewed and confirmed that SSIGLs have met the 

demands and expectations of users. 

 
Moreover, the Ministry has mobilized resource persons from key Federal, National Regional States 

level stakeholders and international development partners for review, validation and endorsement 

of the SSIGLs.   
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Several hundreds of experienced professionals (who are very qualified experts in their respective 

fields) from government institutions, relevant private sector and international development partners 

have significantly contributed to the preparation of the SSIGLs. They have been involved in all 

aspects of the development of SSIGLs throughout the preparation process. The preparation 

process included a number of consultation meetings and workshops: (i) workshop to review  

inception report, (ii) workshop on findings of review of existing guidelines/manuals and proposed 

contents of the SSIGLs, (iii) meetings to review  zero draft SSI GLs, (iv) review workshop on draft 

SSI GLs, (v) small group review meetings on thematic areas, (vi) small group consultation 

meetings on its final presentation of  contents and layout, (vii) consultation mini-workshops in the 

National States on semi-final versions of the SSIGLs, and (viii) final write-shop for the appraisal 

and approval of the final versions of SSIGLs. 

 

The deliberations, concerns, suggestions and comments received from professionals have been 

duly considered and incorporated by the GIRD Consultant in the final SSIGLs.  

 

There are 34 separate guidelines which are categorized into the following five parts concurrent to 

SSI development phases: 

 

Part-I. Project Initiation, Planning and Organization Guideline which deals with key considerations 

and procedures on planning and organization of SSI development projects. 

Part-II. Site Identification and Prioritization Guideline which treats physical potential identification 

and prioritization of investment projects. It presents SSI site selection process and 

prioritization criteria.  

Part-III. Feasibility Study and Detail Design Guidelines for SSID dealing with feasibility study 

 and design concepts, approaches, considerations, requirements and procedures in the 

 study and design of SSI systems. 

Part-IV. Contract Administration and Construction Management Guidelines for SSI development 

presents the considerations, requirements, and procedures involved in construction of 

works,  construction supervision and contract administration.  

Part-V. SSI Scheme Management, Operation and Maintenance Guidelines which covers SSI 

 Scheme management and operation.  

 

Moreover, Tools for Small Scale Irrigation development are also prepared as part of SSIGLs. 

 

It is strongly believed and expected that; the SSIGLs will be quickly applied by all stakeholders 

involved in SSI development and others as appropriate following the dissemination and 

familiarization process of the guidelines in order to ensure efficient, productive and sustainable 

irrigation development. 

 

The SSIGLs are envisioned to be updated by incorporating new technologies and experiences 

including research findings. Therefore, any suggestions, concerns, recommendations and 

comments on the SSIGLs are highly appreciated and welcome for future updates as per the 

attached format below.  Furthermore, despite efforts in making all types of editorial works, there 

may still errors, which similarly shall be handled in future undated versions.   
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UPDATING AND REVISIONS OF GUIDELINES 

The GLs are intended as an up-to-date or a live document enabling revisions, to be updated 

periodically to incorporate improvements, when and where necessary; may be due to evolving 

demands, technological changes and changing policies, and regulatory frameworks. Planning, 

study and design of SSI development interventions is a dynamic process. Advancements in these 

aspects are necessary to cope up with the changing environment and advancing techniques. Also, 

based on observation feedbacks and experiences gained during application and implementation of 

the guidelines, there might be a need to update the requirements, provisions and procedures, as 

appropriate. Besides, day-by-day, water is becoming more and more valuable. Hence, for efficient 

water development, utilization and management will have to be designed, planned and 

constructed with a new set up of mind to keep pace with the changing needs of the time. It may, 

therefore, be necessary to take up the work of further revision of these GLs.  

 

This current version of the GLs has particular reference to the prevailing conditions in Ethiopia and 

reflects the experience gained through activities within the sub-sector during subsequent years. 

This is the first version of the SSI development GLs. This version shall be used as a starting point 

for future update, revision and improvement. Future updating and revisions to the GLs are 

anticipated as part of the process of strengthening the standards for planning, study, design, 

construction, operation and management SSI development in the country. 

 

Completion of the review and updating of the GLs shall be undertaken in close consultation with 

the federal and regional irrigation institutions and other stakeholders in the irrigation sub-sector 

including the contracting and consulting industry. 

 

In summary, significant changes to criteria, procedures or any other relevant issues related to 

technological changes, new policies or revised laws should be incorporated into the GLs from their 

date of effectiveness. Other minor changes that will not significantly affect the whole nature of the 

GLs may be accumulated and made periodically. When changes are made and approved, new 

page(s) incorporating the revision, together with the revision date, will be issued and inserted into 

the relevant GL section. 

 

All suggestions to improve the GLs should be made in accordance with the following procedures: 

 

I. Users of the GLs must register on the MOA website: Website: www.moa.gov.et 

II. Proposed changes should be outlined on the GLs Change Form and forwarded with a 

covering letter or email of its need and purpose to the Ministry. 

III. Agreed changes will be approved by the Ministry on recommendation from the Small-scale 

Irrigation Directorate and/or other responsible government body. 

IV. The release date of the new version will be notified to all registered users and authorities. 

 

Users are kindly requested to present their concerns, suggestions, recommendations and 

comments for future updates including any omissions and/or obvious errors by completing the 

following revisions form and submitting it to the Ministry. The Ministry shall appraise such requests 

for revision and will determine if an update to the guide is justified and necessary; and when such 

updates will be published. Revisions may take the form of replacement or additional pages. Upon 

receipt, revision pages are to be incorporated in the GLs and all superseded pages removed.  

 

http://www.moa.gov.et/
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Suggested Revisions Request Form (Official Letter or Email) 

 

To: --------------------------------------------------------------- 

From: ----------------------------------------------------------- 

Date: ----------------------------------------------------------- 

Description of suggested updates/changes: Include GL code and title, section title and # 

(heading/subheading #), and page #.  

 

GL Code and 

Title 

Date Sections/ 

Heading/Subheading/ 

Pages/Table/Figure 

Explanation  Comments (proposed 

change)  

     

     

Note that be specific and include suggested language if possible and include additional sheets for 

comments, reference materials, charts or graphics.  

 

GLs Change Action 

Suggested Change  Recommended Action Authorized by Date  

    

    

    

Director for SSI Directorate: _______________________Date: ________________ 

 

The following table helps to track initial issuance of the guidelines and subsequent Updates/Versions and 

Revisions (Registration of Amendments/Updates).  

 

Revision Register 

Version/Issue/Revision 

No  

Reference/Revised 

Sections/Pages/topics 

Description of 

revision 

(Comments) 

Authorized 

by  

Date 
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 INTRODUCTION 1

 BACKGROUND 1.1

Technical drawings are tools that communicate the designer and the implementer, thus should be 

prepared for every design, whether it refers to a scheme layout, a structure or a longitudinal profile 

of canals. They are essential for completing the engineering design, for estimating the quantities of 

materials and related costs and for implementing the project.  

 
Technical drawings are languages that communicate the contractor all the information that the 

designer or client has developed. Contractors, on their part, are always required to provide the 

client with so-called and as-built drawings. These drawings should incorporate any modifications 

made to the originals provided by the client during construction. 

 
Technical drawings also serve as future reference for anyone who wants to obtain information 

about the scheme, for example for operation, maintenance, repairs and rehabilitation purposes. 

Consequently, they need to be reproduced for the final structures and profiles constructed and 

kept properly in a database for its future reuse. 

 
Technical drawings should be prepared for every design, whether it refers to a scheme layout, a 

structure or a longitudinal profile of a canal. They are essential for completing the engineering 

design, for estimating the quantities of materials and relative costs thus for implementing the 

project. Technical drawings also communicate to the contractor all the information that the 

designer or client has developed. 

 
In general, technical drawings must be of sufficient detail showing different cross sections to 

enable tenderers/users to assess it accurately, in conjunction with the specification and the Bill of 

quantities and the nature and the scope of the work included in the contract. 

 SCOPE OF THE GUIDELINE  1.2

As the purpose of this guideline is for the aid of preparation of standard technical working drawings 

for small scale irrigation schemes. In here technical drawings includes base maps, sectorial maps, 

preliminary and detail drawings, working drawings, Shop drawings, As-built drawing. 

 
Thus, this guideline is prepared to assist practicing engineers to get easily in to different aspects of 

preparation of drawings with the aid of basic concept demonstration, worked examples, standards 

and templates. Moreover, it has been prepared to fulfill the need and to achieve uniformity in the 

preparation of technical drawings for SSIP works by enabling to understand basic & relevant 

techniques to prepare plan, cross sections, dimensions, particular details and notes. 

 DEFINITIONS OF TERMINOLOGIES  1.3

Angular dimension: Is a dimension that measures angles or arc segments and consists of text, 

extension lines, and leaders. 

 
Annotations: is the term used for Text writing, dimensioning, tolerances, symbols, or notations. 

 
As-built drawing or record drawing: is prepared (and approved) after the contractor completes 

the construction.  
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AutoCAD window: It is the drawing area, its surrounding menus, and the command line. It is also 
called Model. 
 
Cross-Section: is a hypothetical section line which defines the shape of an object as viewed 
across the drawn cutline. 
 
Dimension: Is a two dimensional size or measurement of length or height of part of a structure 
and it is represented by a combination of dimension text, dimension lines, arrowheads, and 
extension lines. 
 
Drafting: It is also called mechanical drawing, is the process of representing topography, 
engineering works, buildings, and pieces of machinery or manufacturing by means of 
conventionalized drawings called mechanical or engineering drawings. 
 
Drawing: is a technical drafting tool, which realizes designs. It is a model that describes or puts 
design of structures in to understandable sizes. It is used to fully and clearly define requirements 
for engineered items. It can also be defined literally as a graphical language or art that 
communicates ideas and information from one mind (the designer) to another (the user).  
 

Drawing area: The area in which your drawings are displayed and modified. The size of the 
drawing area varies, depending on the size of the AutoCAD window and on how many toolbars 
and other elements are displayed. 
 
Drawing template: is a drawing file with pre-established settings for new drawings such as 
acad.dwt, aclt.dwt and acadiso.dwt, acltiso.dwt; however, any drawing can be used as a template. 
 
Elevation: The default Z value above or below the XY plane of the current user coordinate 
system, which is used for entering coordinates and digitizing locations. 
 
Isometric Drawing: Isometric drawings are constructed with both sides receding from the corner 
edge at 30 degrees. 
Level: is a relative plane/ position, elevation, line, or flat surface in a structure according to which 
height is measured. 
 
Line: Is a geometrical object, the length of which is more than half of the line width and which 
connects an origin with an end in any way, e.g. straight, curved, without or with interruptions. 
Notes: 1/ The origin and the end may coincide with one another, e.g. in the case of a line forming a 
circle; 2/ A line, the length of which is less than or equal to half of the line width, is called a dot; 
 
Plan: is a drawing or diagram on a horizontal (two dimensional) plane of the layout or arrangement 
of structures. It is similar to layout in-fact layout is for map and plan is for structures. 
 
Profile: is a vertical section through a physical feature, e.g. ground through which a canal runs. 
 
Technical drawing: is a drawing derived from the design of structures which is handed over to the 
contractor during agreement. It is also called a Working drawing and is finalized after completion of 
all the design issues. 
 
Shop drawing: this is the final, detailed, structure specific drawing prepared by the Contractor to 

support the execution in the field. It may be converted to as-built drawing (if need be or as may be 

required by the Project Manager depending on encountered actual ground condition). 

 
Standard scale: To scale each displayed drawing view in the plotted drawing accurately, we need 

to set the scale of each view relative to paper space. This scale is known as standard drawing 

scale to transmit the drawn object on a paper to the actual ground. 
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 CLASSIFICATION OF DRAWINGS 2

 BASED ON SCOPE OF DRAWINGS 2.1

 Working drawing 2.1.1

Working drawings are any AutoCAD drawings be in „.pdf‟ or „.dwg‟ format that the designer has 

finally produced and agreement has been entered based on them, thus they can be called contract 

drawings. They are drawings that are to be edited for works such as re-modelling, extending, 

partially demolishing, or removing any part of the structure or its associated services based on 

actual ground condition that might not have been seen during design stage.  

 Shop drawing 2.1.2

Shop drawings are actually an extension and further development of working drawings. They are 

prepared by subcontractors or material suppliers. In some cases also by the general contractor. 

Shop drawings are provided for works such as: Installation and fabrication, structural steel, mill 

work, metal windows and doors, pipes and pumps and etc. 

 

Note: Working drawings are created before the construction begins. These drawings are also 

called "construction drawings", given to contractors. Shop drawings are created/provided during 

construction if there are any conflicts during this period. Shop drawings need to be checked by the 

site supervisor and get approved by the concerned office engineer before get built. 

 As-built drawing or record drawing 2.1.3

As-Built Drawings are also called Record Drawings and are drawings produced after the structure 

has been built on the ground or elsewhere, where they get ready for service. On construction 

projects as-built drawings are drawings that reflect the as-constructed conditions of a project. The 

drawings are created by marking on the contract drawings any field built deviations from the 

contract documents. Think of these drawings as a record of the final constructed product. 

 

Note: Shop drawings are drawings in addition to the contract drawings. They typically show more 

construction details than are shown on the contract drawings. In short, contract drawings depict 

the proposed construction, shop drawings provide additional details for construction, and as-built 

drawings are a record of the final construction including changes. 

 As laid drawing 2.1.4

As-Laid or As-Fitted drawings are as-built drawings but for non-construction activities like pipe 

laying, pump installation, etc. They can be made from an existing sample, part, or product by the 

technicians.  

 Isometric drawing 2.1.5

Isometric drawings are constructed with looking at the imagined object from both sides receding 

from the corner edge at 30 degrees. The isometric drawing provides a comprehensive overall view 

of the object apart from its internal section views. 
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 BASED ON TYPE OF DRAWINGS 2.2

 Site location maps 2.2.1

This drawing shows the general location of the project site i.e. location of the drawn works with 

respect to the existing natural and man-made features in the surrounding area. It should show 

infrastructures like towns, road networks, schools, health centers, administrative boundaries, etc. 

in addition to this, an index map showing general location of the site relative to the country‟s 

boundary need to be presented on top of this map.  

 Layout maps 2.2.2

 Irrigation system layout drawing 2.2.2.1

This is a map describing the general arrangement of the irrigation and drainage infrastructures 

including location of headwork and other hydraulic structures, conveyance route, distribution and 

on-farm networks and natural drainage network based on a topographic features of the project 

area.  

 

In addition to this separate map showing construction materials site such as quarry site (both for 

rock and sand), selected material site, etc. need to be prepared to the standard scale.  

 

Irrigation system layout drawing needs to show the four irrigation sub-systems: the water supply 

sub-system; the water delivery sub-system; the water use sub-system and the water removal sub-

system:  

 Topography extending back up to the proposed headwork site  

 Natural and artificial features,  

 Project boundaries,  

 Irrigation & drainage network comprising associated hydraulic structures,  

 Benchmarks,  

 Legend,  

 Network of rivers,  

 Public infrastructures,  

 Tukul,  

 Access and service road network,  

 Congested areas within and around the project boundary, etc.  

 
Scales for plotting such map normally ranges from 1:1000 to 1:2000 irrigation system 

depending on size of the map and interest of the client and even more for separate plots when 

required. 

 Headwork layout map 2.2.2.2

This map describes irrigation headwork system including the main structure and related 

appurtenant structures arrangement such as intake, protection works, head reach of 

conveyance, bench marks, natural and artificial features, Legends, etc. It shall extend to at 

least 300 m upstream and 200 m downstream of structure and on each bank. Scale of this 

map ranges from 1:200 to 1:500 depending on size of the map and details of the map that the 

client requires. 
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 Profiles   2.2.3

 Longitudinal river profiles 2.2.3.1

These profiles are generated to show slope of river bed and need to be taken along thalweg of 

rivers. 

 Longitudinal canal profiles 2.2.3.2

Such profiles are generated to show canal OGL, FSL, CBL, BTL or EML and corresponding cut 

and fill depths for ranges of Chainage including slope of canal bed along flow direction. 

 
 

 
 

Figure 2-1: Typical longitudinal profile of a canal 

 Plans and cross sections 2.2.4

 River cross sections 2.2.4.1

These drawings are meant to provide the full and complete details of each structure given in the 

general arrangement. Cross section drawings need to be shown along headwork axis and 

upstream and downstream of the axis for flood protection works showing design flood level and 

protection works arrangement.  

 

Notes Hydraulic design table 

Profile description 

Canal X-section 

Scale bar 

Title box 

Scale in 

text 
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Thus, cross sections of the stream channel are required to determine the shape and the cross-

sectional area of the channel at upstream, along the axis and downstream of the stilling basin 

location.  

 Canal cross sections 2.2.4.2

This should be drawn indicating OGL, FSL, CBL, BTL or EML and as required corresponding to 

cut and fill depths at different Chainage (if canal). Scales of cross-sections vary from 1:20 to 1:100 

depending on purpose of drawing (canal or extent of the structure and its environs).  

 Plans and cross sections of structures 2.2.4.3

These drawings show detailed parts of a structure from different angles. Scales vary from 1:20 to 

1:100, depending on extent of the structure and its environs. Generally, cross Sections are 

curves or lines that define the profile (shape) of a lofted solid or surface. Cross sections can thus 

be open or closed. A lofted solid or surface is drawn in the space between the cross sections. 

 Structure drawings 2.2.5

These are the most frequent types of drawings done for the headwork, crossing structures and on-

farm structures and are done in proliferation. Plans, cross sections and details of important part of 

the structures are included separately in the drawing. 
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 DRAWING TOOLS AND EQUIPMENT  3

 COMPUTERS AND PLOTTERS 3.1

In the previous decades, so many drawing tools and equipment were in use for drawing objects 

such as:  

 Separate office to have efficient and comfortable environment for the draftsperson for 
example a good chair (stool) of convenient height,  

 A good tilt-able drawing board,  

 Sufficient light and sufficient space for the drawing equipment such as Curves, Fixing, 
Erasing, Lines, Pens/pencils, Sharpeners, Cutting, Handling, computers, and Grid 
paper.  

 However these days, only tables, computers/laptops, scanners and plotters are 
sufficient to draw and plot them. 

 

Plotting of topographic maps and other surveys should be done on white drawing paper of good 

quality (150 - 200gIm2) to avoid shrinkage and I or extension of the topographical data.  As a 

safeguard place (kilo-) meter scale on drawing 

 SOFTWARE USED FOR MAPS AND DRAWING 3.2

 General 3.2.1

There are several application software which are currently used for drawing objects. The most 

commonly used ones are listed below.  

 AutoCAD-Civil 3D 3.2.2

This software enables techniques to organize project data, work with points, create and analyze 

surfaces, model road corridors, create parcel layouts, perform grading and volume calculation 

tasks, and layout of pipe networks. 

 Eagle point  3.2.3

Eagle Point software is the most powerful, yet easy-to-use, civil engineering, surveying and 

landscape design software‟s available. By combining the power of AutoCAD the software employs 

methods identical to conventional methods used in hand calculations. It runs in AutoCAD thus not 

self-stand.  

 

Eagle Point works with projects that consist of at least one CAD graphic and its associated data 

files. It can address a solid working knowledge on the principles of Surveying, Hydrology, Road, 

Civil and Water Engineering. 

 ArcGIS  3.2.4

This is the most powerful application software used mainly to capture, store, query, analyze, 

display and give output (maps, pdfs, tables, etc.) In the case of SSIP, we use it especially for 

layout design and subsequent computations such as naming several blocks and canals at a time, 

calculation of length, area, volume of command area blocks or generating contours, etc.   
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ArcGIS represents geographic information system and is used as a collection of layers and other 

elements in a map. Common map elements include the data frame containing map layers for a 

given extent plus a scale bar, north arrow, title, descriptive text, a symbol legend, and so on. This 

software can also be used for delineating watershed boundaries. 

 Global mapper 3.2.5

Global mapper is a simplified and user friendly Geographic Information System (GIS) software 

package that enables to handle both vector, raster, and elevation data, and provides viewing, 

conversion, and other general GIS features. With this software, we can process points, lines and 

polygons just like ArcGIS and delineate watershed boundaries.  

 Civil designer 3.2.6

Civil Designer is a comprehensive one stop civil infrastructure design package which incorporates 

a very powerful CAD platform and eight configurable modules. The software will allow the 

infrastructure designer to: 

 Load (from any source) or create a 3D CAD drawing and import the associated aerial 
images; 

 Import detailed site survey information (once again from any source) and generate a 
DTM; 

 Design, analyze, re-design and re-analyze any infrastructure project to produce the 
most cost effective optimal civil infrastructure design; 

 Generate dynamically linked final drawings (including layout plan, long and cross 
sections) and quantities for tender and construction, faster than any other available 
application. 

 Terra model  3.2.7

Terra-model software is a powerful software package for the surveyor, civil engineer or contractor 

who requires a CAD and design package with integrated support for raw survey data. Using Terra-

model software you can import data collected using Trimble controllers, do all the necessary 

COGO calculations, quickly and easily produce roadway designs, generate contours, and 

calculate volumes. With the integrated 3D Visualizer, you can view your project as an interactive 

3D model, which makes the design and quality control process extremely efficient. And with the 

powerful CAD functions available, you can perform survey, engineering and CAD tasks all in one 

package. 

 

In addition to the above mentioned software, there are similar software which can be used for 

processing drawings like LandCAD, WaterCAD and Surfer, etc.  

 

Note: Most of these are presented separately in the software component of this guideline thus only 

highlight of them are presented here. 

 

http://en.wikipedia.org/wiki/Geographic_information_system
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 SETTING WORKING SPACE AND FIXING LAYER & LINE 4
PROPERTIES  

 SETTING WORKING SPACE 4.1

Drawings are models in drawing windows and they need to be printed in the layout window. But 

this drawing window needs to be set out properly before any drawing is implemented.  

 
This can be done either by setting new working window or using those already established for 

other purposes. 

 WORKING WITH COMMONLY USED DRAWING FEATURES:  4.2

 General 4.2.1

Commonly used drawing features points, lines and areas (regions). Description of each of these 

features are given in following subsequent sections. 

 Points and line types and their properties 4.2.2

To maintain a standard drawing, points can be represented by either of the following depending on 

their importance: 

 Spots as in case of survey points or  

 Points encircled with triangles as in case of bench marks or  

 Points with circles as in case of elevations on plan of structures.  

 
Similarly, line types and properties need to be differentiated for different components of a drawing 

as shown in following table 4-1.  

 
There are different line types which are commonly used in drawing as presented below.  

 Base point 4.2.3

Base point is a point that can be seen in the context of editing grips, the grip that changes to a 

solid color when selected to specify the focus of the subsequent editing operation. It is also a point 

for relative distance and angle when copying, moving, and rotating objects. It can also be the 

insertion base-point of the current drawing; or it is the insertion base point for a block definition. 

 
This is critically required especially when copying a set of drawing from one window and merge to 

the other drawing on another window.   

 Line types in drawing 4.2.4

 Continuous lines  4.2.4.1

All drawing lines should be uniformly black while printed except the case of system layout which 

should be differentiated by colors as well as line thicknesses as in case of contour lines. This can 

be managed by establishing the company‟s common standard set out. As per FAO, 2002, thick 

continuous lines define visible edges and outlines, while thin continuous lines are used for 

dimensioning and leader lines.  
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 Dashed lines  4.2.4.2

These are broken lines used in objects not visible on the front i.e. dashed lines indicate hidden 

outlines and edges while thin, mixed broken and dotted lines are mostly used for center lines. 

Dashed lines should start and end with dashes in contact with the hidden or visible lines from 

which they originate. If a dashed line meets a curved line tangentially, it should be so marked 

using a solid portion of dashed line. All chain lines should start and finish with a long dash. 

Examples of such line arrangements are shown in table 4-1 and figure 4-1 below. Center line are 

represented by such broken lines with dots inside & used for centerline of objects. 

 Section lines 4.2.4.3

The cutting planes should be indicated with thin lines and dots thickened at the ends and at 

changes of directions with arrows designated by letters (but not numbers) indicating the section 

viewed. But in order to avoid congestion of lines on the drawings, these thin lines may be avoided 

by breaking them on external object lines. General rules for section line drawings are: 

 Use letters A-A, B-B, C-C, etc. for referring to the outline of view, elevation or cross- 
section of a general feature;  

 Use letters like X, Y, Z etc. for referring to 'ringed' details which are re-drawn to a larger 
scale; 

 Use references letters given on the arrow heads of the section lines must be readable, 
i.e. upright when the drawing is in its normal position;    

 Letters I and O should not be used since they can be confused with figures 1 and 0. 

 Object lines 4.2.4.4

Object lines are continuous lines used in drawing objects and their boundaries. They are relatively 

thicker than other line types. 

 Dimension lines 4.2.4.5

Dimension lines are continuous lines (as shown in Figure 6-3) with arrows at their both ends & are 

used for measurement of length, diameter, etc. Arrowhead is a terminator, such as an arrowhead, 

slash, or dot, at the end of a dimension line showing where a dimension begins and ends. A 

dimension line thus indicates the direction and extent of a dimension. For angular dimensions, it is 

an arc. 

 Projection lines 4.2.4.6

Projection lines are also called extension lines or witness lines, and extend from the feature to the 

dimension line. Thus, they are short continuous lines used for showing boundaries/limits in 

dimensioning (as shown in Figure 6-3). 

 Hatching lines  4.2.4.7

Hatching lines on sections should be made with thin lines inclined at 45 degree to the axis of the 

section. The spacing between hatching lines should preferably be about 2 mm for ordinary details 

and about 0.8 mm for smaller details. 
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Cases of Hatching:  

 Separated areas of a section of a single component should be hatched in an identical 
manner the hatching of adjacent components should be carried out at different angles;  

 In case of large areas, the hatching may be limited to a zone following the contour of the 
hatched area;  

 Where sections of the same part not lying in the same plane but in parallel plane are 
shown side by side, the hatching lines are similarly spaced but offset along the dividing 
line between the sections; 

 Thin sections may be shown as single lines and when adjacent thin parts are shown a 
space should be left between them. 

 Section marks  4.2.5

A Section line is cut on plans, elevations and structure sections. Sections lines are referenced by 

letters placed in the top half of the ellipse, and the sheet that the section is cut on is placed in the 

bottom half of the ellipse. A dash is placed in the bottom of the mark if the Section is on the same 

sheet that it is cut on. Refer the following figure for details. 

 
Figure 4-1: Typical section marks (L) and detail marks (R) 

 

Note: Here, section A-A or B-B refers to cut planes on sheet-2 of the drawing. This means the 
drawing has atleast there sheets, and these sections are presented on third sheet.  
 

Table 4-1: Recommended standard line types and thickness used in AutoCAD 

Line type & thickness Description Areas of application 

 Very thick (1mm) continuous Border lines or lines requiring particular 
emphasis 

 Thick (0.6mm) continuous Outlines of sections (details of RF bars) 

 Medium (0.4mm) continuous Outlines for RF drawing, links & stirrups 

 Thin (0.2mm) continuous Dimensions, projections, pointer lines 
hatching 

 Thin (0.2mm) chain dotted Center lines 

 Thin (0.2mm) short chain doted Developed or false views 

 Thin (0.2mm) long dash Limits of clearance or path lines 

 Thick (0.4 or 0.6mm) freehand 
continuous 

Irregular boundary lines Break lines 

 Thin ruled (0.2mm) freehand 
zigzags 

Break lines 

 Thin (0.2mm) dotted Lines to show alternative positions 

 Medium (0.4mm) short dash Hidden details portions to be re moved 

 Thick (0.4 or 1mm) long chain 
dotted 

Cutting or viewing planes 

 Two continuous lines either side of 
two dashed spaced lines 

Used as scale bars to indicate scale of 
drawings 

A 

B 

2 

2 

A 

B 
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Figure 4-2: Standard thicknesses of object, dimension, projection lines & arrowheads 

 

Generally, the third angle needs to be adopted for projection lines. However, to assist the viewer to 

interpret the drawing without rotating the whole sheet, the general arrangement shown above is 

adopted. 

 Text properties 4.2.6

Sometimes there are cases when we need to express additional information in text as for example 

quality of construction material, etc. In order to provide such information, which are otherwise not 

easily conveyed by the drawing, only alphanumeric text could be incorporated in the drawing.  

 

Table given below gives the recommended sizes of lettering and figure sizes. The clear space 

between letters and figures should not be less than twice the thickness of the lines forming them 

and the space between words should not be less than half the height of the letters. 

 

Table 4-2: Recommended sizes of letters & figures used in AutoCAD 

Description  Size (mm) 

Titles and number of drawing  7 or 8 

Titles and section works  5 or 6 

Secondary titles  3 

Notes and dimensions  3 

 

  



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   13 

These text sizes are to be used proportionally based on paper sizes. The typical font types to be 

used are SWISS 721 BT for the titles and ARIAL for notes, text, and dimensions. Oblique angle for 

these Swiss and Arial fonts should also be 0 degrees. Generally, 10pt shall be the smallest size of 

fonts that should be used if full or half size drawings are to be the final product. 

 
Figure 4-3: Relationship between font sizes in point and inch 

 

 
Figure 4-4: Standard line spaces, thickness, lettering & numerals, FAO, 2002 
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 Layers 4.2.7

Layers are tools used to group information in a drawing by function to enforce line type, color, and 

other standards for managing them in one center or on one dialogue box.  

Layers are equivalent to overlays used in paper-based drafting. Layers are the primary 

organizational tool used in drawing. We use layers to group information by function and to enforce 

line type, color, and other related standards so that users can easily understand class of the 

feature we have drawn even if we do not name it. 

By creating layers, we can associate similar types of objects by assigning them to the same layer. 

For example, we can put construction lines, text, dimensions, and title blocks on separate layers. 

We can then control:  

 Whether objects on a layer are visible in any viewports;  

 Whether and how objects are plotted;  

 What color is assigned to all objects on a layer;  

 What default line type and line weight are assigned to all objects on a layer;  

 Whether objects on a layer can be modified or not.  

Note: Every drawing includes a layer named 0 even when we do not name the layer. Layer 0 

cannot be deleted or renamed. It has two purposes: 

 Ensure that every drawing includes at least one layer;  

 Provide a special layer that relates to controlling colors in blocks.  

Thus, it is strongly recommended that we create several new layers with which to organize our 

drawing rather than create our entire drawing on layer 0. In case, we do not assign layer names to 

our features we should define one-by-one on the model, which leads it to awkward drawing.  

 Coloring 4.2.8

Standard coloring of drawing features is crucially important to differentiate especially in layout 

drawings. General procedure used to assign a color to a layer is:  

 Click Format menu then Layer;  

 In the Layer Properties Manager, select a layer and Click the color icon;  

 In the Select Color dialog box, select a color;  

 Click Apply to save your changes, or click OK to save and close. 

Note: Sometimes even if we assign color to a feature, it may not change the layer accordingly. In 

such case, we need to check the box “Apply to layers toolbar” which is indicated at the lower left 

corner of the following dialogue box. 
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Figure 4-5: Assignment of colors to layers 

 

Note: When we double click anyone of the layers it got “the right check mark i.e. ” as shown in 

the green mark in the above table indicating it will be a “current layer” thus any drawing will be 

drawn by the property of this feature unless otherwise we change it in the same way.  

 

As a general rule, lines shall normally be drawn in black or white depending on the color of the 

background. Other standardized colors may also be used for drawing standardized lines. In this 

case, the meaning of the colors shall be explained. 

 

Table 4-3: Core layers for drawings & representation of their content  

Layer Name Color # Description 

TITLE 
BLOCK 
 
 
COLLINE 
DIM 
TEXT 
 
 
HATCH 
TITLES 
 
 
CL 
EXIST-F 
V-PORT 
XREF 

7 
 
 

2 
1 
3 
 
 

1 
7 
 
 

1 
12 
1 
7 

This layer contains the standard title block, north arrow, graphic scales, 
Section and Detail Marks, and Titles for Plans, Sections and Details. 
 
This layer contains Column Lines and Column Grid Lines. 
This layer contains all Dimensioning information and dimensioning notes. 
This layer comprises all text information for the drawing that is not included 
on the DIM layer. 
 
This layer contains all Hatch and Material Designations. 
This layer contains Project Titles, Section and Detail marks, and Titles for 
Plans, Sections and Details. 
 
This layer contains Center Lines.  
This layer contains Existing Feature. 
This layer contains Viewport Border Number 
This layer contains External Reference Drawings 

Source: CAD Standards, By Fermilab, 2015 
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 Hatching  4.2.9

This is a tool used to shade object area using a predefined hatch pattern. We can also define a 

simple line pattern using the current line type, or create more complex hatch patterns. One type of 

pattern is called solid, which fills an area with a solid color. We can hatch an enclosed area or 

hatch within a specified boundary using HATCH command. By default, HATCH creates associative 

hatches that are updated when the boundary is changed.  

We can create a hatch by selecting an object to hatch or by defining a boundary and then specify 

an internal point. A hatch boundary can be any combination of objects, such as lines, arcs, circles, 

and polylines that forms an enclosed area. Enclosed areas within the hatch area are referred to as 

islands. We can hatch them or leave them unhatched depending on the islands setting in the 

Hatch and Gradient dialog box.  

If we are hatching a small area in a complex drawing, we can use boundary sets to speed the 

process. Objects can be hatched only if they are in a plane parallel to the X-Y plane of the current 

UCS. 

Note: If we want to hatch an area that is not completely enclosed, we can set a gap tolerance. Any 

gaps equal to or smaller than the value we specify in the gap tolerance are ignored, and the 

boundary is treated as closed.  

 Explode 4.2.10

This is a tool which used to disassemble a complex object, such as a block, dimension, solid, or 

polyline, into simpler objects for enabling it modify. In the case of a block, the block definition is not 

changed. Thus the block reference can be replaced by the components of the block itself. 

 Dimension Style  4.2.11

A dimension style is a named collection of dimension settings that controls the appearance of 

dimensions, such as arrowhead style, text location, and lateral tolerances. We can create 

dimension styles to specify the format of dimensions quickly, and to ensure that dimensions 

conform to our project standards, consequently: 

 When we create a dimension, it uses the settings of the current dimension style;  

 When we change a setting in a dimension style, all dimensions in a drawing that use the 
style update automatically;  

 We can create dimension sub-styles that, for specified types of dimensions, deviate 
from the current dimension style;  

 If necessary, we can override a dimension style temporarily.  

 Areas  4.2.12

Areas are regions having defined zones. They can be enclosed regions bounded by several 

objects but it necessarily to be in 2D or two planes. For an object to be named area, it has to be 

closed completely, otherwise a fraction of gap cannot define it as an area.   

ms-its:ACAD_ACR.chm::/ACR.h.001.HATCH.htm
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 LAYOUT, CROSS-SECTION, LONGITUDINAL PROFILE & 5
CONTOUR MAP 

 PLAN AND CROSS-SECTION OF STRUCTURES 5.1

For every structure of irrigation system, a clear plan (top view) and a sufficient number of 

corresponding cross-sections should be presented so that the drawing is clear for the users. The 

drawing should be clear enough that the structure can be constructed on site by reading the 

drawing with respect to elevation, dimensions and material of construction. 

 ESTABLISHING SCHEME LAYOUT  5.2

Irrigation and drainage system layout can be designed by either AutoCAD or ArcGIS software. 

Advantages and disadvantages of each of these software are stated as under. 

 
Table 5-1: Comparison of AUTOCAD and ARCGIS for layout design 

SN 
Comparison 

item 
Layout design by Remark 

AutoCAD ArcGIS 

1 Block creation Relatively difficult to be precise as it 
is done manually 

Can be done precisely as it 
only requires a command  

 

2 Multiple block 
name creation 

Multiple block cannot be named at 
a time  

Easy to name multiple 
block at a time 

 

3 Computation 
of block area 

Relatively difficult to be precise as it 
is gathered manually 

Can be done precisely as it 
only require command 

Area can be subdivided 
precisely in ArcGIS 

4 Naming 
canals with 
their length 

Difficult as it is done manually Easy as it only require 
command 

 

5 Editing areas 
when required 

Difficult as it is done manually We can easily split and 
combine areas as required 

 

6 Export 
features data 

We have to collect data (name, 
area & length) manually 

We can easily export 
features data in attribute 
table to excel 

 

7 Plotting to the 
scale 

Scale set up is relatively complex & 
require experience 

Can easily be scaled by 
writing scale number 

 

 

 GENERATING LONGITUDINAL PROFILES AND CROSS-SECTIONS 5.3

Longitudinal profile of a canal is a graph drawn to appropriate scale for Chainage of a canal on 

abscissa against corresponding elevations as ordinates, such as OGL, CBL, BTL and other 

hydraulic design parameters of canal cross section. This profile can be established using different 

software like ZProfile, LSection and Development (For details refer GL B20:  SSIP Guideline for 

Application Software in Study & Design).  

 

Drawings showing longitudinal profiles of canals are not only prepared to calculate required 

earthworks but also to facilitate their setting out during construction. One should select an 

appropriate vertical and horizontal scale, such that the figure fits on the paper size and enough 

details can be read. 

 

Cross-section survey has to be taken at 50 to 100 meters at the Right (R) and at the left (L) side of 

every Center point and perpendicular to the centerline. 
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 GENERATING CONTOUR MAPS 5.4

 Contour interval 5.4.1

Contour is a line connecting same elevations thus represents the shape of a mass of land or other 

object, especially its surface or the shape formed by its outer edge. Consequently, contour map is 

a map that uses contour lines to show the shapes and elevations of land surfaces. 

 

To represent such map it needs to specify intervals or spacing. Contour interval is also called 

vertical scale. It is used to allow the determination of a point in three dimensional space. Minor 

contour lines need to be generated from 0.25 to 1.0m intervals on flatter and steeper slopes 

respectively. Whereas, index or major contours need to be plotted at 5 or 10m interval in 

accordance with the above minor contour interval.  

 

In case of strip survey requirement (where distance between headwork and command area is far 

apart i.e. long idle length) the strip has to be surveyed 100m from the proposed centerline and 

plotted on a scale of 1:1000. The longitudinal profiles need to be plotted with a vertical scale of 

1:20, 1:50 or 1:100 and the cross-sections to a scale 1:20, 1:50 or 1:100 depending on size of the 

reach. 

 Generating contour maps from survey points 5.4.2

Contour map is a two-dimensional representation of a portion of the three-dimensional surface of 

the earth. Contour maps also called topographic maps can be generated using different software 

like Global Mapper, AutoCAD-Eagle Point, ArcGIS, Civil Designer, Terra model; LandCAD; Surfer, 

etc. These software take raw data in the form of coordinate system (x, y) and elevation (z), 

description, remark, etc. Thus, data brought from the field shall at least contain these components. 

 

But, as Global Mapper is simpler, procedures for generating contour maps using it is summarized 

here under in section 5.4.3.  

 Generating contour maps from 3D/ DEM 5.4.3

Contour maps can be generated from topographic survey data as follow. (Before importing 

topographic survey data to GM, the data set has to be arranged properly on excel as follow): 

 Arrange all data without any rows on top (X-coordinate should come first then Y-
coordinate & then Z or elevation and description if you want, but no title on top is 
required) 

 Select all data, and Click „File‟ and then  

 „Save as‟ „Text (Tab delimited)‟ or „.CSV (Comma delimited)‟ then Click „Ok‟ 

 If it asks you „The selected data …‟ you simply click „Ok‟ 

 Again it asks you „Do you want to keep the workbook in this format‟, then you click „Yes‟ 

 Close excel 

 If it asks you to save it click “No” as it is already there. 

 To load data, it needs to be converted to shape file, if from Arc GIS i.e. “.shp” or text 
(Tab delimited) file if from Excel i.e. “.text”, or “.CSV (Comma delimited for both)”, before 
working it with GM; 

 Open GM and import or open the text file; 

 When it asks you „Generic Text File Import Option then click „Points only‟ and then „Ok‟; 

 Now it asks you projection. Thus give appropriate projection in the area of your interest 
i.e. “UTM” then “Africa” and then “Adindan UTM Zone-37”. The data will then be loaded. 
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Here while  loading there are four options (as shown in figure below): so you can use 
either of them but we recommend point data only as we can generate depending on our 
interest; 

 Then, select all loaded data by „digitizer tool‟; 

 Click „Analysis‟ on top of the window in menu bar; 

 From drop down list, click „Create Elevation Grid from 3D Vector Data‟ ; 

 DEM must be loaded or created from data.  

 Note “Contour cannot be generated from any vector data like point data”; 

 Then activate „Digitizer tool‟; 

 Then set contour intervals „say 0.5m for minor and 10m for major‟ in the „Advanced 
contour interval multiplier‟; 

 Click on „smooth Contour Lines/Area to improve Appearance‟ 

 Click „ok‟ 

 In case you want to generate for only part of the dam, then you need to click on „contour 
bounds‟ then „draw box‟ or „crop to selected area feature, if you have boundary‟ 

 Note: If there are crossing contours then you need to check raw data that might cause 
such incidences. 

 

Note: DEM can also be created from contour map. Moreover, X & Y data shall not be reversed as 

it can take us far away from our project site. 

 

 
Figure 5-1: Options of data importing types in GM 
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 Characteristics of contours 5.4.4

Contour lines are used to determine elevations and are lines on a map that are produced from 

connecting points of equal elevation (elevation refers to height in meters, above sea level). 

Thickness of such contour lines should be identified between major contours and minor contours 

before making it ready for plotting.  

 

We need to know the following general characteristics of contour lines before we use it for other 

purposes: 

 Contour lines never cross each other or merge with contours of different values except 
at an overhanging or vertical cliff (excavation); 

 Contour lines never split. A split could occur only when a knife edged ridge or valley 
coincides exactly with a contour line, which does not occur in nature; 

 Contour lines do not divide unless otherwise they go beyond boundary of the survey; 

 Closely spaced contour lines represent steep slopes, conversely, contour lines that are 
spaced far apart represent gentle slopes; 

 Concaving slope has closely spaced contours at the higher elevations with greater 
spacing at the lower levels; 

 Convex shaped slope has a spacing greater at the top and closer together at its bottom; 

 A uniform slope has evenly spaced contours; 

 On a plane surface, the contours are straight, evenly spaced and parallel;  

 Every contour is a continuous line which closes upon itself somewhere on the earth's 
surface, not necessarily within the limits of a drawing. Thus, contour lines may or may 
not stop within the confines of a drawings; 

 Contours can actually follow around the cheeks and a riser of steps and coincide with 
structure limits; 

 A summit or a depression is indicated by a closed contours surrounded by other 
contours. The highest or lowest elevation is shown by a spot elevation at center. 

 Contour lines are perpendicular to lines of the steepest slope. Consequently, the 
shortest line between the two contours indicates the steepest slope. 

 When a contour line crosses a stream, the contour first goes upstream, crosses the 
stream at right angles and then runs downstream; 

 The highest contours along ridges and the lowest contours in valleys, always go in 
pairs; 

 Contours of the same value must be repeated to indicate a reversal of direction of slope; 
Contour lines trend up valleys and form a "V" or a "U" shapes where they cross a 
stream, but they form an “n” where they cross a ridge (depending on direction of 
increase or decrease in elevation values, as shown in figure 3-1). 
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Figure 5-2: Interpretations of contour lines (Typical) 
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 STANDARDS OF DRAWING ELEMENTS 6

 LAYOUT OF DRAWINGS  6.1

 Standard A-size papers  6.1.1

Technical drawings need to be drawn on standard A-size papers. Such papers are usually used, 

for which there is a fixed relation of 2:1 between the length and width of the paper (For details, 

refer figure below). The size of drawing sheets are generally required to be in accordance with the 

ISO 'A' series (International Organization for Standardization) 

 
This relation indicates that the length is about 1.41 times the width of the same paper. The width of 

one paper size is equal to the length of the next smaller size and the length of one size is equal to 

two times the width of the next smaller size. This means that the area of the next smaller size is 

half the area of the preceding size. Such fixed relation between length and width lets reductions 

and enlargements of drawings to be made accordingly. 

 
Table 6-1: Relation between length and width of standard a-size papers 

Format 
Nominal size: Width(mm) x 

Length(mm) 
Area (m

2
) Remark 

A0 841 x 1189 1 Generally used for layout drawings 

A1 594 x 841 0.5 Commonly used for layout drawings 

A2 420 x 594 0.25   

A3 297 x 420 0.125 Frequently used for structures & canal profiles 

A4 210 x 297 0.0625 Used for reports  

A5 148 x 210 0.0312   

A10 594 x 1189 0.70   

A20 420 x 1189 0.50   

A21 420 x 841 0.35   

A31 297 x 841 0.25   

A32 297 x 594 0.18   
  Note: Commonly used paper types are A0, A1, A3, and A4  
 

 
Source: Irrigation Manual, FAO, 2002 

Figure 6-1: Relationship between the different normal A-size papers 
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 Procedures for drawing layout & fixing paper sheets 6.1.2

The general procedures for working with drawings, layout and fixing paper sheets in AutoCAD are 

summarized as follow:  

 Open AutoCAD program; 

 Set it to „acadiso.dwt‟ by clicking „ctrl-n then „acadiso.dwt‟ or file then new then 
„acadiso.dwt‟ then double click on it;  

 Then set your drawing limits by establishing the length, angle, unit and precision you 
want; 

 Establish your dimension style then set it to current; 

 Create layers with corresponding colors for all the expected features; 

 Start first polyline or point or whichever feature by giving UTM coordinate;  

 “If not”, work freely and then project by selecting it all at the end by moving to known 
reference point to the location you want; 

 To modify the feature use trim, extend, mirror, offset, move, rotate, chamfer, fillet, etc.  

 Then create layout with the required size of printer or PDF file whichever you want; 

 Establish a template, i.e. insert a new template, by clicking „attach‟ and show its 
location. if you do not have it, use the standardized one and modify it to your 
requirement, 

 Click „View‟ then „Viewport‟ then create manually a box in the template and arrange it to 
the required scale by varying standard figures in the „properties‟ then „Standard scale‟ or 
„Custom scale‟; 

 Set your drawing scale depending on paper size you want and establishing title blocks & 
notes; 

 Then plot by selecting „window‟ but be sure snap is on to select it precisely; 

 If not fit to paper being set in the preview, get back and double click on „Model or paper 
space‟ then pan it to the required size & check if it is to the standard scale otherwise 
reset it. Then double click on outside of viewport to return to plotting mode. 

 Do not forget to set it to 1:1 while plotting, otherwise the established scale may not be 
maintained i.e. it will be modified! 

 Insert it by „external reference‟ or in case file location is changed, clicking the template 
asks you „found at‟ then you simple click the „…‟ in the „details‟ wizard & indicate its 
location; 

 If multiple copies of the same or different drawings are required, you simple copy the 
first template and paste parallel to it as much as the intended scale demands; 

 But you need to manually insert elevations by looking at initial layout (accuracy is 
important here as it is manually inserted); 

 If vertical scale is too large to be accommodated within standard paper size, then 
regenerate the profile by smaller scale on Zprofile or the same profile by cutting in to 
separate views which is consistent with the prior profile (e.g. for canals running in deep 
cut). 
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Figure 6-2: Typical layout of plotting AutoCAD 

 LEVELS/ELEVATION AND DIMENSIONING 6.2

 Levels/Elevation  6.2.1

The levels in a drawing give the distance of a position above or below a defined datum of hydraulic 

structures. Normally, it is preferable to use a National survey bench mark as a datum. For 

hydraulic works, it is preferable to use a National survey as a temporary bench mark or datum 

such that all other points in the drawing have positive levels. But mixing up both is not allowed.  

 

Levels/Elevation are important parameters in defining cross sections of structures. Geo-references 

for these levels/elevations however need to be specified in the legend so as to define them clearly 

(especially for the layout maps).  

 

Levels in drawings need to be linked to a datum, determined by benchmarks of the national (or 

local) system (in AutoCAD). Cross sections of structures should be in line with their corresponding 

plan in the direction of sight.  

 Dimensions 6.2.2

The dimensions given in a drawing normally give the distances between two points or surfaces as 

the case may be. As a rule, only those dimensions which are essential for carrying out the work 

should be given and unnecessary repetitions of these dimensions should be avoided as much as 

possible to make the drawing attractive.  

 

The unit of dimensions should be in meters or millimeters but Chainage and levels should be given 

in meters. However, if other units are found obligatory to use, they should be stated in the drawing. 

As a general rule, mixing up the units are strictly forbidden. 

1 

2 

3 

4 
5 

7 

6 



National Guidelines for Small Scale Irrigation Development MOA 

SSIGL 22:  Technical Drawings   26 

 
Figure 6-3: Standards of linear (L) and aligned (R) dimension lines & texts 

 

Note: We can create linear dimensions with horizontal, vertical, and aligned dimension lines. 

These linear dimensions can also be stacked, or they can be created end to end.  In aligned 

dimensions, the dimension line is parallel to the extension line origins. 

 HEADING OR TITLE BLOCK OR TITLE PANEL  6.3

Title block is a reserve heading area on the right bottom corner of a drawing paper comprising 

information required for the identification, administration and interpretation of the drawing name 

such as name of client, name of the project, drawing title, drawing number and date the drawing is 

produced. Thus the heading should clearly indicate the title of the drawing, name and signatures 

or initials of the persons responsible for survey, the draftsman, the engineer responsible for 

checking and approval, as well as the scale and the date.  

 
The standard title blocks have attributes which allow the title block information to be entered as the 

title block is inserted. All title blocks shall be inserted at 1 to 1 scale in paper (layout) space.  
 
Each drawing should be numbered in this block. Drawings related to each other, for example a 

layout drawing and longitudinal canal sections, should be indicated as collateral drawings (i.e. 

same drawing number but different sheets, i.e. if the drawing has three sheets for example, then it 

should be named as „sheet 1 of 3‟, „sheet 2 of 3‟, „sheet 3 of 3‟), drawing number being the same 

for all the three sheets. Dates of any amendments should be indicated and explained in the box 

containing notes and amendments, if revised. 

 
If additional information is to be issued, say a warning note like 'DRAWING IS NOT TO THE 

SCALE', it should be shown adjacent to or on the title block itself.  

 LEGEND  6.4

Legend is a key for maps explaining the symbols used on produced map. It defines features like 

points, lines, and areas used in the mapping process. It needs to be presented especially for 

layout map and profiles of canals as they use many symbols in the irrigation and drainage system 

layouts.  

 SCALES OF DRAWINGS AND STANDARD SYMBOLS 6.5

 Need for scaling 6.5.1

Every object we create is measured in drawing units. Before we start to draw, we must decide 

what one drawing unit will represent based on what we plan to draw. Then we create our drawing 
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at actual size with that convention. For example, a distance of one drawing unit typically 

represents one millimeter in real-world units. Such standard scales of drawings need to be of 

standard sizes as shown in table 5-2. 

 

Table 6-2: Standard scales of drawings and maps 

Standard scales  Areas of application 

1:1; 1:2; 1:4: 1:8; or 1:10; Assembly and Particular details of smaller structures;  

1:20; 1:25 or 1:50  
Component Drawings; Plan & cross-section of larger structures; 
profiles of smaller canals like TC & FC,  

1:100; 1:200; or 1:500  Vertical scales of profiles of larger canals like MC & SC 

1:1,000; 1:2,000 or 1:5,000  
Horizontal scales of profiles of larger canals like MC & SC; 
topographic/layout maps 

1:10,000; 1:20,000 and 1:50,000 Location maps 

Note: All canal profiles drawn in Zprofile need not be scaled in AutoCAD, thus set it to 1:1 as it is already 
brought from the Zprofile software to our preferred scale. 

 Choice of scales  6.5.2

The factors which govern the choice of a Scale for a drawing are: 

 The need to communicate the necessary information to enable the work on the site to 
be carried out adequately and accurately;  

 The need to economize resources and time in the preparation of drawings;  

 The desirability of keeping the sheets for a project;  

 The desirability of keeping the sheets for a project to the same size as much as 
possible.  

 Where two or more scales are used (e.g. longitudinally profile of a dam or canals or 
road) the horizontal and rectal scales should be indicated clearly; 

 Except for location naps, scale multipliers and divisors of 2.5 and 10 should be used. 

 Scale factor  6.5.3

Objects can be resized to make them longer or shorter in only one direction or to make them 

proportionally larger or smaller. Certain objects can also be stretched by moving an endpoint, 

vertex, or control point. All these can be done by scale factors. 

 

A complex line type can contain embedded shapes that are saved in shape files. Complex line 

types can denote utilities, boundaries, contours, and so on. As with simple line types, complex 

lines are dynamically drawn as the user specifies vertices. Shapes and text objects embedded in 

lines are always displayed completely thus can never be trimmed.  

 

The syntax for complex line types is similar to that of simple line types in that it is a comma-

delimited list of pattern descriptors. Complex line types can include shape and text objects as 

pattern descriptors, as well as dash-dot descriptors.  

 

For example, we can use the same line type at different scales by changing the line type scale 

factor either globally or individually for each object. By default, both global and individual line type 

scales are set to 1.0. The smaller the scale, the more repetitions of the pattern are generated per 

drawing unit. For example, with a setting of 0.5, two repetitions of the pattern in the line type 

definition are displayed for each drawing unit. Short line segments that cannot display one full line 

type pattern are displayed as continuous. We can use a smaller line type scale for lines that are 

too short to display even one dash sequence. 
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The line type manager displays the Global Scale Factor and Current Object Scale:  

 The Global Scale Factor value controls the LTSCALE system variable, which changes 
the line type scale globally for both new and existing objects.  

 The Current Object Scale value controls the CELTSCALE system variable, which sets 
the line type scale for new objects.  

The CELTSCALE value is multiplied by the LTSCALE value to get the displayed line type scale. 

We can easily change line type scales in our drawing either individually or globally. In a layout, we 

can adjust the scaling of line types in different viewports with PSLTSCALE. 

 
Note: The scale factor for Paper Space drawings should have a DIMSCALE of 1, independent of 

the Viewport scales. 

 INSERTING VIEWPORTS INTO CURRENT DRAWING 6.6

Viewports are areas that display different views of your model. As you work on the Model tab, you 

can split the drawing area into one or more adjacent rectangular views known as model space 

viewports. In large or complex drawings, displaying different views reduces the time needed to 

zoom or pan in a single view. Also, errors you might miss in one view may be apparent in the 

others.  

 
Viewports are created on the paper/layout. But they can also be created on the Model tab, but it 

completely fills the drawing area and do not overlap. As we make changes in one viewport, the 

others are updated simultaneously.  

 
If in case the moved or panned viewport disappear, use DIMREGEN to get your dimension back to 

its proper location. Occasionally, we may need to use DIMREASSOCIATE to re-associate the 

dimensions to their objects. In addition, one can lock the viewport in change properties as well. 

 INSERTING EXTERNAL REFERENCE INTO CURRENT DRAWING 6.7

This is a base plan or outlines used for set of drawings in common. Thus external reference 

provides a single referenced plan the can be revised simultaneously for all drawings. Changes and 

updates during revision are made to only one background plan (the base plan), which becomes 

the bases for updating all drawings at a time.  

 
When creating external reference files: 

 Start all xref file names with XREF;  

 Use BYLAYER;  

 Purge before providing to other disciplines;  

 Include all graphical elements but not dimensions, notes, etc.;  

 Insert at 0, 0. 

In general, when we attach a drawing as an xref, we link that referenced drawing to the current 

drawing thus any changes to the referenced drawing are displayed in the current drawing when it 

is opened or reloaded. A drawing can be attached as an xref to multiple drawings at the same 

time. Conversely, multiple drawings can be attached as referenced drawings to a single drawing. 

 

ms-its:ACAD_ACR.chm::/ACR.ab.029.L.LTSCALE_VAR.htm
ms-its:ACAD_ACR.chm::/ACR.ab.006.C.CELTSCALE.htm
ms-its:ACAD_ACR.chm::/ACR.ab.039.P.PSLTSCALE.htm
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Note: The objects in the xref attached to the current drawing are model space objects only. We 

can however, insert the xref into the current drawing in either model space or paper space. The 

xref can be attached at any location, scale, and rotation. 

 INSERTING BLOCKS INTO CURRENT DRAWING  6.8

Blocks can be inserting into the current drawing by specifying the scale of a block reference using 

different X, Y, and Z values. Inserting a block creates an object called a block reference because it 

references a block definition stored in our current drawing. An orange lightning bolt icon displayed 

in the bottom-right corner of the block preview indicates that the block is dynamic. 

 

If we insert a block that uses different drawing units than the units specified for the drawing, the 

block is automatically scaled by a factor equivalent to the ratio between the two units. If we insert a 

block reference that includes editable custom properties or attributes, we can change the values of 

these custom properties and attributes in the Properties palette while we insert the block. The 

block‟s custom properties and attributes become editable in the Properties palette after the block is 

specified in one of the following ways: 

 In the Insert dialog box after clicking OK.  

 Using the INSERT command line after entering the block name.  

 Clicking a block tool on a tool palette. 

 STANDARD SYMBOLS IN DRAWINGS 6.9

There are many standard symbols, which need to be used commonly in irrigation and drainage 

project layouts, longitudinal profiles and structures drawings. The most important symbols are 

given in table 6-3. These symbols can be specified either on the drawing itself in narration or in the 

legend. 

 

Table 6-3: Symbols commonly used in AutoCAD 

Standard 
Symbols 

Description 
Standard 
Symbols 

Description 

 Earthen type of side slope  Lined type of side slope  

 

c/c Center to center OGL or GL Original ground level or ground level 

℄ 
Centre line  Required level on plan 

 Direction of view  Required level on section 

Ext. External  Required level on section (unfinished) 

Int. Internal TBM  Temporary bench mark 

 Modular space  Paved area 

1:50 Rise of ramp/ slope  Grass area 

 BM or Bench mark  Planted area 

 

 Existing level on plan  New trees 

0.000 Existing level on section  Existing trees 

 

FF Finished floor level  Cemetery (Christian) 

ms-its:ACAD_ACR.chm::/ACR.i.015.insert_dialog.htm
ms-its:ACAD_ACR.chm::/ACR.i.016.insert_cli.htm
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Standard 
Symbols 

Description 
Standard 
Symbols 

Description 

 

 House or Tukul   Cemetery (Moslem) 

 

 Church  Camp ground 

 

 School  City or town 

 

 Building any kind  Power line/Telephone line 

 

 Culvert or bridge  Drop structure 

 

 
Masonry   Check Drop structure 

 Concrete structure  Chute Drop structure 

 Weir  Flume structure 

 Smooth Wire Fence  Barbed Wire Fence 

 Railroad (Single Track)  Pipe Line or Conduit 

 North Arrow  Siphon 

 Flow Measuring structure  Tunnel 

Note: Additional symbols have been attached as appendix thus can be referred in the Appendices. 

 REVISIONS IN DRAWINGS 6.10

It is important that all revisions are indicated on the drawing sheet. The revision notes should be 

given in a table adjacent to the title block. Revisions made on the drawing should be given briefly 

identifying the status of the drawing and should include the following information: 

 Revision suffix 

 Date of the revision  

 Initials of the person approving the revision. 

The revision suffix on the title block should be changed accordingly when any revision is made. 

 MARGINS OR BORDER LINES 6.11

The distance of the margins or border lines from the edges of the respective standard drawing 

sheets. 

 GRID LINES  6.12

 General 6.12.1

These are reference lines used for plotting the drawn objects as soon as the layout of the drawing 

frame is finalized. Grid lines defines the precise geographical position of every element in the 

layout drawing thus must be presented in the final printout. 

N 
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The three types of such grid lines normally used in irrigation projects are: i) National grid; ii) Local 

survey grid and iii) Structural grids.  

 National grids 6.12.2

These grids are based on the national GCP established by The Ethiopian Mapping Agency at 

national level. Therefore, the agency should be consulted for the exact location of some of the grid 

lines situated around the project site, especially if the level of the project is medium or large scale. 

 Local survey grids 6.12.3

These types of grids are the grids used in the local survey of the site prepared by a surveyor. In 

this case, the grid lines need not necessarily be the same as the national grids.  

 

It is sometimes more convenient to orient the grid so that one axis coincides with a line which can 

be clearly established on the surveyed area with the origin placed outside the project area at the 

bottom left hand corner of the drawing so that all coordinates become positive. 

 Structural grids   6.12.4

The purpose of these grid lines are to facilitate the location of positions of the various structural 

elements in a drawing. They are usually numbered with capital letters in one direction and 

numbers in the other directions starting from the bottom left hand corner of the drawing. 

 ORIENTATION OF PLAN 6.13

A  North point should be indicated on every layout whenever it is ready for printout. The site 

location plan should be drawn with the north point indicated at the top of the drawing sheet 

oriented always upward or nearly so, with reference to the drawing. It can also be oriented at an 

angle when we are interested in accommodating the finalized drawing in a single sheet. 

 STANDARDS OF REINFORCEMENT IN DRAWINGS 6.14

 Nomenclature of reinforcing bars   6.14.1

The following recommendations have been made in the standard Method of detailing Reinforced 

concrete, which is also in line with BS 4466, Bending Dimension and Scheduling of Bars for the 

Reinforcement of Concrete is adopted for the purpose of these standards.  
 
The manner of referencing a particular reinforcing bar should conform to the following sequence:  

 The number of bars; 

 The type of reinforcing bar; 

 The diameter or size of bar; 

 The bar mark;  

 The pitch between bars; 

 The position of the bar and other notes. 

The type of reinforcing steel used should be indicated by the symbols proposed in BS 4466 for 

bars in the metric range as following: 

 R- Round mild steel bars (hot rolled bars to BS 4499 or equivalent)  
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Y- High yield, high bond bars (hot rolled bars to BS 4499 or cold worked bars to BS 

4461 or equivalent)  

X- A general abbreviation for types not covered by Y.  

 

For example:  

„20Y32-73-150B‟ is meant „20 bars, high yield steel, 32 mm diameter bar mark 73 at 150 mm 

centers on the bottom‟  

or 

 

43R8-73- 300 NF  is meant „43 Round mild steel bars, 8 mm diameter bar mark 73 - at 300 mm 

centers on the near face‟  

 Convention for drawing reinforcement 6.14.2

Reinforcement should be shown by full and unbroken lines with thick lines used for main bars and 

thinner ones for stirrups, ties and spirals. Dotted or short lines to indicate concealed bars should 

be avoided in beams and columns. As exception to the foregoing rules, dotted reinforcement lines 

should only be used to indicate the relative position of bars scheduled and detailed elsewhere. 

Further points to be noted are as follows: 

 Bar scheduling should be kept as simple as possible;  

 All reinforcement should be detailed approximately to possible in their correct positions  

 Main steel bars should be thicker than secondary steel or stirrups: hooks and bobs 
should be roughly drawn in their correct proportion as shown in Appendix 6-1a & 6-1b; 

 Only those bars which are detailed in the drawing it-self should be shown in full: 

 In beams in elevation each layer of main bars should be shown in full with suitable 
ticks to show the starting and full with suitable ticks to show the starting and finishing 
points of each bar type as shown in Appendix 6-2a, but Appendix 6-2b is 
recommended as it is slightly more simplified method;  

 In columns in elevation only one main bar of each type need to be drawn in full, the 
remainder shown in position by a short line as shown in Appendix 6-3;  

 In slabs or walls in plan or elevation only one main marker lines linked by a 
dimension line should be spaced as shown in Appendix 6-4b & 6-5. 

 All bars which are detailed in a different drawing should be omitted altogether unless 
their position is critical, e.g. lapping bars in which case they should be shown dotted as 
in the example of beam bars given in Appendix 6-2a; 

 Drawing bars outside the view as well as in the section should be avoided; 

 The starting and finishing points of each bar type must be shown. This can be effectively 
done by emphasizing the ends of each bar along a solid line of bars as if the bar in 
question were slightly bent up or down as shown in Appendix 6-1b. 
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Marking Bars: Every bar is in turn picked out by a thin marker line with an arrow head bearing the 

bar mark within brackets. The rule is  

 For bars drawn in elevation, the bar mark is given within brackets. 

 For bars which are cut by the plan of the drawing the bar mark is given without brackets. 
The above system of marking bars in called the 'basic method. A good draughtsman will 
achieve clarity if he/she leaves out both arrows and brackets as shown in Appendix 6-
2b. This is the recommended method, and it should be used whenever possible. 

 If bars start and finish at an indefinite sport in a beam, the position of one extremity 
should be dimensioned from a suitable reference point on the face of the structure and 
not from an undefined point in space, a center line or grid line as shown in Appendix 6-
1b & 6-2b; 

 The full bar reference should be given once only for beams, columns or walls on the 
elevation and for slabs on the plan. Only the bar marks should be given in section as 
shown in Appendix 6-1b & 6-2a; 

 Steel in beam elevations should be labeled at a point where there is the greatest 
number of bars in the same row: i.e. as many bars in each layer should be bracketed 
together as possible but every marking of bar should be described separately as shown 
in Appendix 6-4a; 

 Keep the description of top bars above the beam and that for bottom or raised bars 
underneath. Bars occurring only over the supports or as inclined shear steel would 
similarly be labeled above or below the beam and near the supports respectively. 

 The spacing of bars should not be shown by means of 'ladders' stirrups and tie spacing 
should be as shown in Appendix 6-2b & 6-4a. In slabs and walls, the method shown in 
Appendix 6-4b should be adopted. Marking up should be on the arrow line and not on 
the bar. Note the arrangement for staggered bars in Appendix 6-4b; 

 Bars should be numbered in approximately the order in which the main steel is placed. 
Thus, for each element ( beam, wall, slab, etc.) first number bottom bars starting from 
corners or ends and next bent up bars, top bars, lancing and constructional steel, ties, 
stirrups, etc. are numbered last;  

 Bar mark in identification numbers must be started afresh with each drawing;  

 Raised and cranked bars in a slab may be drawn as if they are lying flat in plan if they 
cannot be adequately detailed in true elevation in a suitable section. However, in such 
cases, it must be made very clear which part is at the top and which is at the bottom as 
shown in Appendix 6-4b; 

 Stirrups in beams in elevation and ties in column in elevation need only be marked once 
as a full line, with a dimension marker line showing the groupings; 

 In complicated cases, use two drawings to show top and bottom steel in slabs and inner 
and outer steel in walls. Otherwise, invariably, use the following notations to identify 
bars: 

 T for top bars 
 B for bottom bars  
 NF for bars on the near face  
 FF for bars on the far face 
 EF for bars on the each face, etc. 

 Stairs should normally be detailed in section rather than in plan. However reinforcement 
should be arranged to allow construction of the main structure first. 

 Scheduling reinforcement  6.14.3

All bending and scheduling of bars for the reinforcement of concrete shall be in accordance with 

the standards given herein.  
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The bar schedule reference should consist of a six digit number as follows: 

 The first three digits indicate the drawing number (or part of the number);  

 The next two digits refer to the page number of the schedule; 

 The final digit (usually a letter) refers to the revision, if any of that particular drawing.  

Thus, a typical bar schedule may have the reference number, for example:  

 126 01 B meaning drawing 126, schedule page, revision B;  

 222 03 meaning drawing 222, schedule page 3.  

Each schedule numbered this way will have a different number and can be easily related to a 

particular drawing. 

 

Bars can be preferably bent according to thirty-one basic shapes, each of which is given a shape 

code as in BS 4466. All bars which do not conform to these basic shapes need to be sketched and 

dimensioned in the usual way. 

 

Note: Sketches in drawings can be utilized for preliminary concepts/designs and for project change 

orders and proposals. However, these sketches for project change orders should be drawn to the 

standard and incorporated into the design documents as a single revision or as-built at the 

completion of the project. 

 PAPER SPACE (LAYOUT) AND MODEL SPACE 6.15

All new drawings should be drawn using Paper Space and Model Space. The client’s Title blocks 

are drawn in 1 to 1 scale. The title blocks drawings shall be prepared separately and inserted in 

paper (layout) space. Other features such as North arrows, general plan notes, key-plans, or other 

items that are repetitive throughout the drawing set may be included in paper (layout) space. 

Discipline or object drawings shall be prepared in model space at full scale. Drawing elements 

such as plans, details, elevations, sections, schedules, etc. should all be included in model space. 

 WORKING WITH AUTOCAD COORDINATE SYSTEM 6.16

When a command prompts us for a point, we can use the pointing device to specify a point, or we 

can enter a coordinate value on the command line. When Dynamic Input is on, we can enter 

coordinate values in tooltips near the cursor. We can also enter a two-dimensional coordinates as 

either Cartesian (X, Y) or polar coordinates.  

 

A Cartesian coordinate system has three axes, X, Y, and Z. When we enter coordinate values, we 

indicate a point's distance (in units) and its direction (+ or -) along the X, Y, and Z axes relative to 

the coordinate system origin (0, 0, 0). 

 

 AutoCAD allows the operator to rotate its Cartesian coordinate system. Changing the UCS 

rotation only changes the axes, it does not move or rotate objects.  

 

By default, the AutoCAD standard "world" UCS orients positive "X" to the right of the screen. 

Entities with positive "X" and "Y" values will thus reside in the upper right-hand quadrant.  
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 DRAWING AMENDMENTS AND REVISIONS 6.17

 Amendment of drawings 6.17.1

Amendments to drawings are changes to the subcontract documents, which occurs before the 

bids have been received (opened). Amendments are issued during the bid period. 

 Revision of drawings 6.17.2

Revisions to drawings are changes to the subcontract documents, which occurs after the bids are 

received and after the subcontract has been awarded and executed. Revisions are issued during 

construction period. 

 Conformed set of drawings 6.17.3

Once the bid is awarded, a revised set of drawings and specifications can be issued to the 

subcontractor incorporating the amendments and revisions. 

 

In general any amendment made after the original design drawing should also be explained here 

as for example, when an extra tertiary canal is added in the field it should be indicated and 

explained on the drawing notes. 

 NOTES FOR DRAWINGS  6.18

 Necessary of drawing notes  6.18.1

The necessary notes which must be included in a drawing should be given adjacent to the items 

which they refer. However, if the notes are found to be lengthy/bulky, they shall be collected 

together and presented at the top of the right corner just above the title block.  

 

Notes are crucially required to specify adopted material classes, legends, definitions and qualities. 

Such notes are presented for structures, reinforcements, excavation works, etc.  

 

If same drawing has different sheets, then such notes need to be displayed on the first sheet and 

the remaining sheets shall refer to the first one. For example: The following box shows typical 

notes established for diversion weir of Negeso Irrigation Project. 
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Figure 6-4: Typical notes for diversion weir of Negeso irrigation project 

 

 Notes for reinforcement bars  6.18.2

 Dimensions between reinforcements 6.18.2.1

 Dimensions should be taken from center to center of the bars unless otherwise shown; 

 Clear cover Dimensions are marked “cl”. 

 Cover to reinforcements 6.18.2.2

 Place the reinforcement so that the clear distance between face of concrete and nearest 
reinforcement is 40mm for #5 bars and smaller and 50mm for #6 bars and larger; except 
provide a clear distance from face of concrete placed against earth or rock of 50mm 
where member thickness is 230mm or less and 75mm where member thickness is 
greater than 230mm, the clear distance being to the design dimension line; 

 Reinforcement paralleling construction joints should have a minimum of 50mm clear 
cover. 

  Placing of reinforcements 6.18.2.3

 Reinforcement at small openings (max. 180) in walls and slabs may be spread apart not 
more than 40mm times the bar spacing;  

 Reinforcement may be adjusted laterally to maintain a clear distance of at least 25mm 
between the reinforcement and keys, waterstops, anchor bolts, form ties, conduits and 
other embedded material. In heavily reinforced areas, relocation of the embedded 
material should be considered; 

 Bars should not be bent to greater than 6 to 1 slope; 

 Reinforcement parallel to anchor bolts or other embedded material should be placed to 
maintain a clear distance of about 1 & 1/3 times the maximum size of aggregate.    
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 Spacing 6.18.2.4

 The first and the last bars in walls and slabs, stirrups, in beams and ties in columns 
should start and end at a maximum of one half of adjacent bar spacing; 

 Standard hooks 6.18.2.5

 Hooks should have 1800 bends and extensions of 4bar diameters but not less than 
65mm to the main leg of the bar or 900 beds and extensions of at least 12 bar 
diameters; 

 Hooks for stirrups and tie anchorage only should have either a 900 or 1350 bend plus an 
extension of at least 6 bar diameters but not less than 65mm at the free end of the bar; 

 Radius of bend to be as specified in the table of pin diameters; 

 A bar with (      ) a standard 1800 hook on one end is referred to as an “A” bar;  

 A bar (     ) with a standard 1800 hook on both ends is referred to as an “B” bar; 

Bent bars 

Only billet steel or axel steel shall be used for bars to be bent; 

Unless other radius bends are on the design drawings, all reinforcement requiring bending shall be 

bent around a pin having the following diameter. 
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Table 6-4: Pin diameters in inches (and mm) 

Bar Nr (#) 3 4 5 6 7 8 9 10 11 14 18 

Standard bends 2
4

1
(57) 3 (76) 3

4

3
(95) 6 (152) 7 (178) 8 (203) 10

8

1
(257) 11

2

1
(292) 12

4

3
(324) 17 (432) 22

2

1
(572) 

stirrups & tie 

bends 
1
8

7
(48) 2

2

1
(64) 3

8

1
(80) 5

4

1
(133) 7 (178) 8 (203) 10

8

1
(257) 11

2

1
(292) 12

4

3
(324) - - 

Source: USDIBR, 1978 
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 Reinforcement dowels 6.18.2.6

 Dowels indicated on the drawing, such as #8 (d) should have an embedment equal to 
Le (Embedment Length) and a projection equal to that required for a lap splicing a bar 
of the same diameter;  

 Plain dowels across contraction joints should be smooth bars uniformly coated with a 
film of concrete before concrete placement. Viscosity of the oil should have a SAE rating 
of not less than 250. 

  Reinforcement accessories 6.18.2.7

Bar supporters, spacers, and other accessories are not shown on the design drawings. The 

recommendations of AIC 315 (American Concrete Institute) or other approved supporting systems 

can be used. 
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 NUMBERING AND FILING OF DRAWINGS 7

 NUMBERING ONGOING AND COMPLETED DRAWINGS  7.1

These days, engineers prepare their drawings either with AutoCAD by themselves or plot a draft or 

sketched drawing on plain paper and give to draftswoman or draftsman for finagling the drawing. 

However, it is better to follow the former approach for the sake of efficiency as both drafting and 

drawing can be managed simultaneously. Whichever the case may be, all drawings which are 

created must be assigned a name with sheet number. 

 

The supervisor or team leader of the drawing should assign one of the technical officers or 

draftspersons to do the naming sequentially as the sample shown in following table and entering it 

in the register or database system. Typical registering and Numbering of drawings are presented 

below for reference. 

 

Here in this table, for example, in the first drawing number „PE 1/1‟: „PE‟-stands for project name; 

„1‟-stands for project revision; „/1‟ show „Drawing Number‟ listed sequentially from top to bottom 

and „Description‟ shows „Drawing Names‟. If there is a project number, then it shall come next to 

project name i.e. for example, if the project number is say „420‟, then the drawing number shall be 

„PE420/ 1/1‟. 

 

As we can observe from this table, there are 61 drawings but 111 sheets, indicating one drawing 

can have more than two or more sheets.  

 

In general, number of drawings and sheet are dependent on the size of the project and even for 

the same size of project it is dependent on topographic feature and thus number of structures 

required. 

 

Table 7-1: Typical registering and numbering of drawing files 

SN 
Drawing  

No 
Description 

Nr of 

Sheets 
Remark 

1 PE 1/1 Irrigation System Layout (A1) 1 
Separate 1:1000 has 

also been produced 

2 PE 1/2 Head work Layout 1 Require A3 paper 

3 PE 1/3 Headwork Plan & Section 2  

4 PE 1/4 Combined Main Canal (CMC) Profile 1  

5 PE 1/5 Right Main Canal (RMC) Profile 15  

6 PE 1/6 Left Main Canal (LMC) Profile 16  

7 PE 1/7 Right Secondary Canal (RSC1) Profile 1  

8 PE 1/8 Right Secondary Canal (RSC2) Profile 1  

9 PE 1/9 Right Secondary Canal (RSC3) Profile 1  

10 PE 1/10 Right Secondary Canal (RSC4) Profile 1  

11 PE 1/11 Left Secondary Canal (LSC1) Profile 2  

12 PE 1/12 Left Secondary Canal (LSC2) Profile 2  

13 PE 1/13 Left Secondary Canal (LSC3) Profile 1  

14 PE 1/14 Left Secondary Canal (LSC4) Profile 4  

15 PE 1/15 Left Secondary Canal (LSC5) Profile 2  

16 PE 1/16 Left Secondary Canal (LSC6) Profile 1  
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SN 
Drawing  

No 
Description 

Nr of 

Sheets 
Remark 

17 PE 1/17 Left Secondary Canal (LSC7) Profile 1  

18 PE 1/18 Left Secondary Canal (LSC8) Profile 3  

19 PE 1/19 Left Secondary Canal (LSC9) Profile 1  

20 PE 1/20 Left Secondary Canal (LSC9-1) Profile 2  

21 PE 1/21 Left Secondary Canal (LSC9-2) Profile 1  

22 PE 1/22 Right Tertiary Canal (RTC1-1) Profile 1  

23 PE 1/23 Right Tertiary Canal (RTC2-1) Profile 1  

24 PE 1/24 Right Tertiary Canal (RTC3-1) Profile 1  

25 PE 1/25 Right Tertiary Canal (RTC3-2) Profile 1  

26 PE 1/26 Right Tertiary Canal (RTC4-1) Profile 1  

27 PE 1/27 Right Tertiary Canal (RTC4-2) Profile 1  

28 PE 1/28 Right Tertiary Canal (RTC0-1) Profile 1  

29 PE 1/29 Left Tertiary Drain  (LTD2-1) Profile 1  

30 PE 1/30 Left Tertiary Canal (LTC2-2) Profile 1  

31 PE 1/31 Left Tertiary Canal (LTC2-3) Profile 1  

32 PE 1/32 Left Tertiary Canal (LTC4-1) Profile 1  

33 PE 1/33 Left Tertiary Canal (LTC7-1) Profile 1  

34 PE 1/34 Left Tertiary Canal (LTC7-2) Profile 1  

35 PE 1/35 Left Tertiary Canal (LTC9-1-1-1) Profile 1  

36 PE 1/36 Left Tertiary Canal (LTC9-1-2) Profile 1  

37 PE 1/37 Left Tertiary Canal (LTC9-2-1) Profile 2  

38 PE 1/38 Left Tertiary Drain  (LTD1-1) Profile 1  

39 PE 1/39 Left Tertiary Drain  (LTD5-1) Profile 1  

40 PE 1/40 Left Tertiary Drain  (LTD5-2) Profile 1  

41 PE 1/41 Left Tertiary Drain  (LTD6-1) Profile 1  

42 PE 1/42 Left Tertiary Drain  (LTD7-1) Profile 1  

43 PE 1/43 Left Tertiary Drain  (LTD8-1) Profile 1  

44 PE 1/44 Left Tertiary Drain  (LTD8-2) Profile 1  

45 PE 1/45 Left Tertiary Drain  (LTD9-1-1-1) Profile 1  

46 PE 1/46 Left Tertiary Drain  (LTD9-1-2) Profile 1  

47 PE 1/47 Left Tertiary Drain  (LTD9-2-1) Profile 2  

48 PE 1/48 Drop on Lined Canal 2  

49 PE 1/49 Division Box on MC 3  

50 PE 1/50 Turnout Structures 1  

51 PE 1/51 Chute Structures 1  

52 PE 1/52 Cross Drainage Structure, Flume on RMC (0+002-0+034) 1  

53 PE 1/53 Cross Drainage Structure, Flume on RMC (1+206-1+220) 2  

54 PE 1/54 Cross Drainage Structure, Flume on RMC (2+080-2+150) 2  

55 PE 1/55 Pipe Drainage Siphon  2  

56 PE 1/56 Culvert Structures 1  

57 PE 1/57 Foot Bridge 1  

58 PE 1/58 Camp Plan & Section 4  

59 PE 1/59 Cattle Trough or Animal Water Point 1  

60 PE 1/60 Washing Basin  1  

61 PE 1/61 Standard Cross Sections of Road Networks 1  

    Total 111   
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 FILING ONGOING AND COMPLETED DRAWINGS 7.2

All current project hard electronic drawing files should be stored in the active project area such that 

everybody can access it as and when required.  

 

All completed project drawings, regardless whether electronically or manually drawn, shall be 

stored in the archived area. A list containing project number, project name, each drawing 

description, and appropriate number shall be provided to the Record Document Coordinator(s) in 

order that the Project Database can be updated. The archive area should be located on client’s 

and/or consultant’s server.  
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APPENDIX I: Utilities for entering Especial Symbols in AutoCAD 2007 

 

Almost equal    \U+2248 

Angle     \U+2220 

Boundary line    \U+E100 

Center line    \U+2104 

Cubed     \U+00B3 

Degree     %%d 

Delta     \U+0394 

Diameter    %%c  

Electrical phase    \U+0278 

Flow line    \U+E101 

Not equal    \U+2260 

Ohm     \U+2126 

Omega     \U+03A9 

Plus/Minus i.e. ±   %%p 

Property line    \U+214A 

Subscript 2    \U+2082 

Squared     \U+00B2 
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APPENDIX II: Commonly used AutoCAD Shortcuts 

 

Copy     CTRL+C   

Cut     CTRL+X   

Paste     CTRL+V   

Select All    CTRL+A   

Toggle Coordinates   CTRL+I   

Toggle Dynamic UCS   CTRL+D   

Toggle Ortho    CTRL+L   

Toggle Tab    CTRL+R   

New     CTRL+N   

Open     CTRL+O   

Plot     CTRL+P   

Save     CTRL+S   

Save As    CTRL+SHIFT+S  

Exit     CTRL+Q   

Copy with Base Point   CTRL+SHIFT+C  

Paste as Block    CTRL+SHIFT+V  

Redo     CTRL+Y   

Undo     CTRL+Z   

Clean Screen    CTRL+0   

Properties    CTRL+1   

Sheet Set Manager   CTRL+4   

QuickCalc    CTRL+8   

Command Line    CTRL+9   

Macros...    ALT+F8   

Toggles Orthogonal Mode  SHIFT   

Toggles Object Snap Mode  SHIFT+A  

Toggles Polar Mode   SHIFT+X  

Toggles Object Snap Mode  F3   

Toggles Orthogonal Mode  F8   

Toggles Snap Mode   F9   

Toggles Polar Mode   F10   

Toggles Object Snap Tracking Mode F11   

Suppress Dynamic Input  F12   

Toggles Dynamic UCS Mode  F6   

Toggles Dynamic UCS Mode  SHIFT+Z   

Toggles Dynamic UCS Mode  SHIFT+/  
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APPENDIX III: Structural Steel Representations 

 

 

Note: If this and successive drawings are not readable, please refer to the softcopy of AutoCAD version separately 
accompanied with this Guideline. 
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APPENDIX IV: Drawing Sheet Size & Dimensions Title Panel 
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APPENDIX V: General Material Symbols 
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