CONTENTS

PREFACE ..ottt ettt sttt sttt enene 9
INOTATION L.ttt bbbt b ettt et b ettt b et nee 11
INTRODUCTION ...ttt ettt b ettt b ettt sn st anens 13
Chapter 1. PRELIMINARY TO DESCRIPTIVE GEOMETRY ....ccccoovviiiiinieieieeeeeee e 17
1.1. VOCABULARY AND DEFINITIONS
1.1.1. Plane Geometry (Planimetry) ......
1.1.2. Space Geometry (Stereometry)
1.2. SOME GEOMETRIC CONSTRUCTIONS .....cioiiieieieieriesieeeeeeeeeeeee e 27
1.3. PROJECTION. INFINITY. IDEAL POINTS .....ciiiiiiieiiieieieeeeeeeie e 32
1.4. POINT TRANSFORMATIONS OF PLANE .....cooiiiiiiiieiieeeeeeeeee e 34
1.4.1. Plane ISOMELTIES ....ccveruereieiieiieiieieiesie ettt ettt ettt et ee e b b sbeeneenean 34
1.4.2. Plane SIMIATTHES ..c..eoverviriiiiieieiesiest ettt 37
LA.30 ATTINIEY oottt 38
EXERCISES ...ttt sttt ettt ettt e bt e bt e ae e st enten e b e beebesneeneene 42
Chapter 2. PARALLEL PROJECTION .....ooiiiiiiiiiieieiereie ettt 44

2.1. FUNDAMENTAL CONCEPTS ..ottt 44
2.2, INVARTANTS oottt ettt ettt ettt n e 45
2.3. AXONOMETRIC PROJECTION ....cooiiiiiiieiieiieie ettt sttt ve e 48
2.3.1. Definitions and Basic PrOPErtics ..........ccecevieriereriisinieieieieiesiesiesiesee e sresieeeeens 48
2.3.2. Associated AXONOMELIIC SYSIEIMS ....evviruiruieuieieieieteeteeieeteeeeteeeae e eeeeneas 62
EXERCISES ..ottt ettt ettt ettt e et e s st e saeessaessa e beesseenseenseenseennas 63

Chapter 3. ORTHOGONAL PROJECTION, MONGE’S PROJECTIONS ...
3.1. PROPERTIES OF THE ORTHOGONAL PROJECTION ..............
3.2. REPRESENTATIONS OF POINTS, LINES AND PLANES .......ccccooeiineiiieereeeene

3.2.1. Representation 0f POINT ........ccocieieieieieieierieiesteeese et
3.2.2. Representation 0f LINE .......cccccceeieieiiieieieieierieseeete ettt
3.2.3. Representation 0f Plane ..........ccoeeiiiiiiiiiiiiieieeesi e
3.2.4. Incidence RElation ........cccoioeiiiiiiiiieiiie e
3.2.5. Determination of VISIDIIILY ......cccccoeieiiriieiieiieieierieseseeiceeeeee e
3.2.6. MUlti-VIEW PrOJECHIONS ...eeveiiiiniiitieiieiieiieitet ettt ettt




3.3. SPECIAL POSITIONS OF LINES AND PLANES ......ccccoiiiiiiiiiiceeceeee 78

3.3.1. Special Positions of Straight Lines .........cccoeerererireriieieieieieeseere e 78
3.3.2. Special Positions of Planes — Projecting Planes ...........ccccccecenecininiinccncnnncns 80
3.4. COMMON ELEMENTS — INTERSECTIONS ......cotiiiiiiiieiiieeieieesieie e 81
3.4.1. Intersection of Projecting Planes ..........ccccoveveveriiieniieieieieieeeee e 82
3.4.2. Intersection of Line and Plane in General Position ...........ccccccceveeieinieieiennnne. 86
3.4.3. Intersection of Planes in General POSItioN ..........coccoceveiiiieiinienininenceceee 93
3.4.4. Intersection Of POIYhedra ..........ccceeieieiienienieniecie et 95
EXERCISES ...ttt ettt ettt ettt s ettt es e b st s s eseese e ese s eneesenseneeseneenen 97
3.5. TRANSFORMATION OF THE PROJECTION SYSTEM (71, 3) .oovovvvvvciriiiicnnnes 98
3.5.1. Principle of Transformation ............cceceevererereneneneeeeieeeeeeeeeve e

3.5.2. Application of Transformation .

EXERCISES ..ottt

3.6. REVOLUTIONS AND RABATMENTS ......

3.6.1. Rabatment 0f LiNe ......ccccciviriiioieieieieeiee et
3.6.2. Rabatment of Vertical Plane (side rabatment)
3.6.3. Rabatment of Plane in General POSItioN ...........cccooeireinininineiniecreeeane
3.6.4. Dihedral ANGIE ......ccocoiiiiiiiiiiiieicece ettt

EXERCISES ..ottt ettt b bbb st b et st b et e s et e st be e eae e neenan

3.7 ROOFS ettt
3.7.1. ROOF TerMINOIOZY ....c.eeviiiuiiiiiiiiiiiiieiiice ettt
3.7.2. Geometric Solution 0f ROOT ......cccooiiiiiiiiiiiiieee
3.7.3. Roofs on Not Detached Buildings ..........ccceuneee.

3.8. ORTHOGONAL AXONOMETRIC PROJECTION
3.8.1. Basic Properties ........ccoceveremenenineeieieienienene
3.8.2. Isometric Projection ....
3.8.3. Isometric Drawing ......

3.9. PICTORIAL DRAWING ....oouiiiiiieiieieieiieieteie ettt ettt eean

EXERCISES ..ottt ettt

Chapter 4. SURFACES .....c.oiiiii ettt ettt
4.1. SURFACES OF REVOLUTION ....c.ccoonitiiiniieieiininieteiininiereenteeeietseeseieeneesesesesseneaeens
4.1.1. Definitions .....cceoveereeivenieirieeeeeeeeeees

4.1.2. Representation in Orthographic Projections

4.1.3. Location of Point in Surface of Revolution

4.2. INTERSECTION OF SURFACES OF REVOLUTION BY PLANES AND LINES IN

GENERAL POSTITION ..ottt ettt ettt ettt 135
4.2.1. Intersection of Right Circular Cones and Planes — Conic Sections .................... 135
4.2.2. Representation of Smooth Conics by Orthographic Projections .............ccce..... 137
4.2.3. Construction of SMO0th COMICS .......cceciriiiririiirieinieeeecre e 141
4.2.4. Intersection of Spheres and PIanes ..........c.cccevevininiiiniiiiieiieiecnceneeeeee 144
4.2.5. Intersection of Cylinders and Planes ...........cccccoeieieieieciesienienieneseceeeeeeeeens 146
4.2.6. Piercing of Surface of Revolution by Line in General Position ............cccc.c...... 148
4.3. DEVELOPMENTS OF SURFACES OF REVOLUTION .....cccccccotniieiinnicirinieiccnns 152
4.3.1. Some Methods of Approximation of Length of Circle Arc ........ccoevvvvvvveveeennns 152
4.3.2. Development of Truncated Right Circular Cylinder ..........ccocccvevirinccncnne. 153

4.3.3. Development of Truncated Right Circular Cone ..........ccceceevievenencncneneneenns 154
4.3.4. GEOUESICS ..ttt 155



4.4. INTERSECTION OF SURFACES OF REVOLUTIONS .....oviiiiiiiieieeieeeeeeieee s 157
4.4.1. Methods of Intersection of Surfaces of Revolution ....
4.5. REDUCIBILITY OF INTERSECTION LINE OF TWO SECON-ORDER SURFACES .165

4.5.1. PTOPEITICS ..euviuvieeietieiieiieieietestesteeteeteeseeseesaestessessesseeseeseeseentensensensessessessesseeseeneens 165
4.5.2. Reducibility of Intersection Line of Two Second-order Surfaces ............c.c...... 166
4.5.3. Applications. Cylindrical vaults. Conical cOnnection ............c.cceceevererereereenene 168
4.6, TANGENCY .ottt ettt ettt ettt 173
4.6.1. Plane Tangent to Surface of Revolution ............ccccoeeviiininiiineiiicccecees 173
4.5.2. Mutual Tangency of Surfaces of ReVOlution ..........cceceevvevievienienieneeeseeeeienens 175
EXERCISES ..ttt 176
4.7. RULED SURFACES ......coiiiiieitiieteitieeiee ettt ettt ettt 177
4.7.1. BasiC NOTIOMNS ....eevieuieiieiieieteete ettt ettt ettt ettt ebe bt ettt et et e b e bestesbesseeseeneens 177
4.7.2. Warped SUITACES ......ccoveiiieiiiriiriirieeee ettt 180
4.7.3. Construction of Elements of Warped Surface ...........cccocveoiiiniiininiincenees 182
4.7.4. Applications
EXERCISES ...ttt bbbttt
Chapter 5. MAP (TOPOGRAPHIC) PROJECTION .....ccoeiiiiiiiiiinieinieecicicceeeceeee e 189
5.1. REPRESENTATIONS OF POINTS, LINES AND PLANES .......ccccovverinnieercnrenne 189
S5.1.1. BaSic NOLIOMS uvevieiieiieiieieieieet ettt ettt ettt e be bt ene e ens 189
5.1.2. Mutual Position of Lines and Planes. Parallelism and Perpendicularity ............ 199
5.1.3. Remarks Concerning Specification of Plane by Strike and Dip ........ccccecvreennee 201
5.2. COMMON ELEMENTS ..ottt
5.2.1. Intersections of Planes and Lines .........c.ccccoceoevernencnn.
5.2.2. Intersections of Topographic Surfaces and Planes
5.3. NORMAL VIEW OF APLANE ......ccccvmiiinnieieneeeene
5.4, APPLICATIONS ....coioiiiitiininietett ettt ettt b ettt eneeen
EXERCISES ...ttt ettt
Chapter 6. CENTRAL PROJECTION — PERSPECTIVE .....ccoooiiiiiiiininieccnrecceeeeee 214
6.1. FUNDAMENTAL CONCEPTS ....cioiiiiiiiiciirnectreetcteeieeeeie et 214
6.1.1. Definitions and TerminolOZY .......c.ccevververieriereriereeeeeeieiesieeeiesreere e eseeseenaens 214
6.1.2. Representation of Straight Line .........cccocooveiniiiiniiiiniinicencncecre e 216
6.1.3. Representation of PIane ..........ccccceciveiiiiiiiiniiiniiinccecnc e 219
6.1.4. Angle of Inclination to Projection Plane ............ccccocevviiieieninininiiiiinieee 221
6.1.5. Relations between Points Lines and Planes ........c..coccooeeeevieninininincnininee 223
6.1.6. Common Elements — Intersection of Lines and Planes .........c..cccocooecvneiinennnene 227
EXERCISES ...ttt
6.2. PERSPECTIVE DRAWING — VERTICAL PERSPECTIVE
6.2.1. Ground Plane ...........cccoeereriiininieeieeeeeeeeee
6.2.2. Angle between TWo LiNes N 77 ..cc.coveieieieiieniinienieieeee e
6.2.3. Measurement of Lines in Ground Plane ..........c..coccoceveviiiiiinininininiiiee
6.2.4. Measurements of Lines in Vertical Planes .............cccoeiviniiincinineiciecene
EXERCISES ..ttt
TABLES ..ottt 249
BIBLIOGRAPHY ..ottt ettt 255
INDEX .ttt ettt ettt ettt ae 256



