
Technical Module 5                  Subject Code - AR 0503

Technical 
Assignments 
1.Design layout of a toilet, Public and 

Private.  
2.Represent structure, sanitary wares, 

fixtures, tile layout, dimensions and 
annotations with plan, section and 
isometric view.  

Note: maintain the sequence as mentioned 
below, 
sheet 1 - Private Toilet Plan  
Sheet 2 - Isometric views  
Sheet 3 - Public Toilet Plan  
Sheet 2 - Isometric views 

3. Micro Level - Show water supply system 
and drainage system in the Toilet, both 
in public and private.  

4. Macro Level - Understand the Water 
supply system and Drainage system - Case 
study.  

5. Macro level - Schematic representation 
of the water supply and drainage system of 
the case study. 

Building 
Construction & 
Services

SCALE :

DRAWING NAME :
DATE :

NAME :
IU NUMBER : IU1843000007

Hetvi Joshi

01-09-2020

Public Toilet Layout

1:50

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT 
MEASURED.

ALL DIMENSIONS ARE IN MILLIMETERS.

LEGEND
DESCRIPTION

Multi- Basin Counter
1200x450x500

385x540x430

96

400x315x750

Jaquar

Wall Hung W.C.

Hand Shower

Urinal

Jaquar

CERA

Jaquar

COMPANYNO.

01

02

03

04

LEGEND
DESCRIPTION COMPANYNO.

LEGEND
75 mm O.D. uPVC 
Waste Water pipe

110 mm O.D. uPVC
Soil Waste pipe
25 mm O.D. cPVC 
Hot Water pipe

25 mm O.D. uPVC 
Fresh Water pipe

Master Cock Jaquar
Pillar Cock CERA
Angle Valve CERA
Waste Coupling Jaquar
Mixer CERA
Health Faucet CERA
Mixer CERA
Bib Cock 
Bottle Trap
Nahani Trap

CERA
Hindware
CERA

01
02
03
04
05
06
07
08
09
10

Construction of Column, Beam and Sunk Slab 01

02

05

100908

0706

0403Construction of Masonry Walls

Ledge Wall - 110 mm Plaster - 12 mm

25 mm O.D. uPVC 
Water Supply Pipe

25 mm O.D. cPVC Hot 
Water Supply Pipe 110 mm Soil 

Waste Pipe

75 mm Waste 
Water Pipe

Plastering and making ledge wall on the Masonry Walls
Plaster - 12 mm

Drawing of Tile patten on the plastered Walls.
Dimension of tile is 600mm x 600mm

Jari work on the wall, with chalk to represent the 
position of pipes in the wall

All water supply pipes layed inside the wall All drainage pipes layed below the slab

Fixing of Tiles, Sanitary ware and Faucets Adding Partition walls. view after fully constructed Axonometric view of the plumbing layout of the 
washroom
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Assignment 1.

1.Design layout of a toilet, Public and 
Private. 

NDPH :

DRA:ING NAME :

DATE :
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I8 NO.

SCALE :

NO DE6C5I37ION COM3AN< DIMEN6ION

NO DE6C5I37ION COM3AN< DIMEN6ION

I81843000007
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SCALE :
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Assignment 2.

2. Represent structure, sanitary wares, fixtures, 
tile layout, dimensions and annotations with plan, 
section and isometric view. 

SCALE :

DRAWING NAME :
DATE :

NAME :
IU NUMBER : IU1843000003

Shaily B

22-08-2020

PUBLIC TOILET

1:50

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT 

MEASURED.

ALL DIMENSIONS ARE IN MILLIMETERS.

Fixing of Tiles, Sanitary ware and Faucets

LEGEND
DESCRIPTION

Basin

96

Jaquar

Floor mountedW.C.

Hand Shower

Urinal

Jaquar

CERA

Jaquar

COMPANYNO.

01

02

03

04

LEGEND
DESCRIPTION COMPANYNO.

LEGEND
Waste water  80 Soil waste 110

Hot water 25Fresh water 25

Master Cock Jaquar

Pillar Cock CERA

Angle Valve CERA

Waste Coupling Jaquar

Mixer CERA

Health Faucet CERA

Mixer CERA

Bib Cock 

Bottle Trap

Nahani Trap

CERA

Hindware

CERA

01

02

03

04

05

06

07

08

09

10
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Construction of Sunk slab, Beam and 

Walls

Construction of Masonry walls

230 mm thick 

wall

12mm thick 

Plaster

Plastering on the load bearing walls

Constructing Partiton 

walls . 

Axonometric view of the plumbing layout of the Washroom.

Gypsum Board 115 mm 

thick 

Jari work on the walls, with chalk to represent the position 

of pipes in the walls.

All water supply pipes layed inside the walls.

Drawing of Tile pattern on the plaster walls.

600x600 mm Grid

All drainage pipes layed below the slab.

PLAN OF WASHROOM SECTION OF WASHROOM

1

2

3 4

UPVC 

Pipe
PVC Pipe

PVC Pipe

300x450 beam

750 *440*115

350 *330*560

406 *406*737

start

slo
pe

slo
pe

D

SCALE :

DRAWING NAME :
DATE :

NAME :
IU NUMBER : IU1843000003

Shaily B

22-08-2020

PRIVATE  TOILET

1:50

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT 
MEASURED.

ALL DIMENSIONS ARE IN MILLIMETERS.

LEGEND
DESCRIPTION

 Basin
750 *440*115

350 *330*560

96

406 *406*737

Jaquar

Floor mounted

Hand Shower

Urinal

Jaquar

CERA

Jaquar

COMPANYNO.

01

02

03

04

LEGEND
DESCRIPTION COMPANYNO.

LEGEND
Waste water  80 Soil waste 110

Hot water Fresh water 25

Master Cock Jaquar
Pillar Cock CERA
Angle Valve CERA
Waste Coupling Jaquar
Mixer CERA
Health Faucet CERA
Mixer CERA
Bib Cock 
Bottle Trap
Nahani Trap

CERA
Hindware
CERA

01
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05
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07
08
09
10
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11 Jet Spray Roca

Fixing of Tiles, Sanitary ware and Faucets

Construction of Sunk slab, Beam and Walls

Construction of Masonry walls
Plastering and making ledge wall on the load bearing walls

Constructing Partiton walls . Axonometric view of the plumbing layout of the Washroom.

Jari work on the walls, with chalk to represent the position 
of pipes in the walls.

All water supply pipes layed inside the walls.

Drawing of Tile pattern on the plaster walls.

All drainage pipes layed below the slab.

PLAN OF WASHROOM

SECTION OF WASHROOM

UPVC Pipe PVC Pipe
PVC Pipe

12mm thick Plaster230 mm thick wall 600x600 mm Grid

4

2

3

1

st
ar

t

D

3. Micro Level - Show water supply system and 
drainage system in the Toilet, both in public 
and private. 



SCALE :

DRAWING NAME :
DATE :

NAME :
IU NUMBER : IU1843000007

Hetvi Joshi

01-09-2020

Private Toilet Layout

1:50

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT 
MEASURED.

ALL DIMENSIONS ARE IN MILLIMETERS.

LEGEND
DESCRIPTION

Basin Counter
600x450x500

385x540x430

96

Jaquar

Wall Hung W.C.

Hand Shower

Jaquar

CERA

COMPANYNO.

01

02

03

LEGEND
DESCRIPTION COMPANYNO.

LEGEND
75 mm O.D. uPVC 
Waste Water pipe

110 mm O.D. uPVC
Soil Waste pipe
25 mm O.D. cPVC 
Hot Water pipe

25 mm O.D. uPVC 
Fresh Water pipe

Master Cock Jaquar
Pillar Cock CERA
Angle Valve CERA
Waste Coupling Jaquar
Mixer CERA
Health Faucet CERA
Mixer CERA
Bib Cock 
Bottle Trap
Nahani Trap

CERA
Hindware
CERA

01
02
03
04
05
06
07
08
09
10

Construction of Column, Beam and Sunk Slab 01

02

05

100908

0706

0403Construction of Masonry Walls Plastering  on the Masonry Walls
Plaster- 12 mm

Tile line out on plaster for Jari reference
Dimension of tile - 600 x 600 mm

Jari work on the wall, with chalk to represent
the position of pipes in the wal

Laying of water supply pipes inside the wall Laying of drainage pipe in sunk slab

Fixing of Tiles, and Faucets Fixing of Sanitary ware and other accessories Axonometric view of the plumbing layout in the 
washroom
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Slope 10 mm Tile Drop
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25 mm O.D. uPVC 
Water Supply Pipe

25 mm O.D. cPVC Hot 
Water Supply Pipe

110 mm Soil 
Waste Pipe 75 mm Waste 

Water Pipe

SCALE :

DRAWING NAME :
DATE :

NAME :
IU NUMBER : IU1843000007

Hetvi Joshi

01-09-2020

Public Toilet Layout

1:50

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT 
MEASURED.

ALL DIMENSIONS ARE IN MILLIMETERS.

LEGEND
DESCRIPTION

Multi- Basin Counter
1200x450x500

385x540x430

96

400x315x750

Jaquar

Wall Hung W.C.

Hand Shower

Urinal

Jaquar

CERA

Jaquar

COMPANYNO.

01

02

03

04

LEGEND
DESCRIPTION COMPANYNO.

LEGEND
75 mm O.D. uPVC 
Waste Water pipe

110 mm O.D. uPVC
Soil Waste pipe
25 mm O.D. cPVC 
Hot Water pipe

25 mm O.D. uPVC 
Fresh Water pipe

Master Cock Jaquar
Pillar Cock CERA
Angle Valve CERA
Waste Coupling Jaquar
Mixer CERA
Health Faucet CERA
Mixer CERA
Bib Cock 
Bottle Trap
Nahani Trap

CERA
Hindware
CERA

01
02
03
04
05
06
07
08
09
10

Construction of Column, Beam and Sunk Slab 01

02

05

100908

0706

0403Construction of Masonry Walls

Ledge Wall - 110 mm Plaster - 12 mm

25 mm O.D. uPVC 
Water Supply Pipe

25 mm O.D. cPVC Hot 
Water Supply Pipe 110 mm Soil 

Waste Pipe

75 mm Waste 
Water Pipe

Plastering and making ledge wall on the Masonry Walls
Plaster - 12 mm

Drawing of Tile patten on the plastered Walls.
Dimension of tile is 600mm x 600mm

Jari work on the wall, with chalk to represent the 
position of pipes in the wall

All water supply pipes layed inside the wall All drainage pipes layed below the slab

Fixing of Tiles, Sanitary ware and Faucets Adding Partition walls. view after fully constructed Axonometric view of the plumbing layout of the 
washroom
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SCALE :

DRAWING NAME :
DATE :

NAME :
IU NUMBER : IU1843000017

Gagan Prajapati

32-08-2020

PUBLIC TOILET

1:50

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT 
MEASURED.

ALL DIMENSIONS ARE IN MILLIMETERS.

Fixing of Tiles, Sanitary ware and Faucets

LEGEND
DESCRIPTION

Multi- Basin Counter
1200x450x500

385x540x430

96

400x315x750

Jaquar

Wall Hung W.C.

Hand Shower

Urinal

Jaquar

CERA

Jaquar

COMPANYNO.

01

02

03

04

LEGEND
DESCRIPTION COMPANYNO.

LEGEND
Waste water  80 Soil waste 110

Hot water 25Fresh water 25

Master Cock Jaquar
Pillar Cock CERA
Angle Valve CERA
Waste Coupling Jaquar
Mixer CERA
Health Faucet CERA
Mixer CERA
Bib Cock 
Bottle Trap
Nahani Trap

CERA
Hindware
CERA

01
02
03
04
05
06
07
08
09
10
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Construction of Sunk slab, Beam and 
Walls

Construction of Masonry 
walls

230 mm thick 
wall

12mm thick 
Plaster

Plastering and making ledge wall on the load bearing 
walls

Constructing Partiton walls . Axonometric view of the plumbing layout of the Washroom.

Plastic wall panel 50 mm thick 

Jari work on the walls, with chalk to represent the position 
of pipes in the walls.

All water supply pipes layed inside the walls.

Drawing of Tile pattern on the plaster walls.

300x300 mm Grid

All drainage pipes layed below the slab.

PLAN OF WASHROOM SECTION OF WASHROOM

1

2

3 4

UPVC 
Pipe

PVC Pipe PVC Pipe

300x450 
beam

D

D DD

VStart

Start

D

SCALE :

DRAWING NAME :
DATE :

NAME :
IU NUMBER : IU1843000017

Gagan Prajapati

32-08-2020

PRIVATE  TOILET

1:50

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT 
MEASURED.

ALL DIMENSIONS ARE IN MILLIMETERS.

LEGEND
DESCRIPTION

Multi- Basin Counter
1200x500x500

385x540x430

96

400x315x750

Jaquar

Wall Hung W.C.

Hand Shower

Urinal

Jaquar

CERA

Jaquar

COMPANYNO.

01

02

03

04

LEGEND
DESCRIPTION COMPANYNO.

LEGEND
Waste water  80 Soil waste 110

Hot water 25Fresh water 25

Master Cock Jaquar
Pillar Cock CERA
Angle Valve CERA
Waste Coupling Jaquar
Mixer CERA
Health Faucet CERA
Mixer CERA
Bib Cock 
Bottle Trap
Nahani Trap

CERA
Hindware
CERA

01
02
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04
05
06
07
08
09
10
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11 Jet Spray Roca

Fixing of Tiles, Sanitary ware and Faucets

Construction of Sunk slab, Beam and Walls

Construction of Masonry walls Plastering and making ledge wall on the load bearing walls

Constructing Partiton walls . Axonometric view of the plumbing layout of the Washroom.

Jari work on the walls, with chalk to represent the position 
of pipes in the walls.

All water supply pipes layed inside the walls.

Drawing of Tile pattern on the plaster walls.

All drainage pipes layed below the slab.

PLAN OF WASHROOM

SECTION OF 
WASHROOM

UPVC 
Pipe

PVC Pipe
PVC Pipe

12mm thick 
Plaster

230 mm thick 
wall

300x300 mm Grid

1

2

3

4

Start

Start

D



Assignment 3.

Understanding the properties and 
behaviour of the material.                         
Hands on work - Making Physical 
models with various materials like, 

Scale : 1:100 IU number: IU1843000008 Drawing name: Plan/Section Technical module (macro level plumbing) Date: 8/9/2020 Indus Universiy (IDEA) Sem-5

LEGEND

DESCRIPTION SymbolNO.

Man Hole

Water tank

Pump

Primary drainage pipe

Secondary drainage pipe

Primary water inlet pipe

Secondary water inlet pipe

01

02

03

04

05

06

07

M.H. 1
I.L. - -600mm
Size - 600x450 mm

M.H. 2
I.L. - -605mm
Size - 600x450mm

M.H. 3
I.L. - -615mm
Size - 600x450mm

M.H. 5
I.L. - -620mm
Size - 600x450mm

M.H. 6
I.L. - -623mm
Size - 600mm Dia

M.H. 7  (AMC)
I.L. - -630mm
Size - 600mm Dia

M.H. 4
I.L. - -615mm
Size - 600x450mm

Gully Trap
Size - 300x300mm

Gully Trap
Size - 300x300mm

Society  Road

Secondary Road

M
a

in
 R

oa
d

P.C.C Base R.C.CSlope 1:100
Section

Plan

20,000 

13500

Width - 5000

Width - 7000

Scale : 1:100 IU number: IU1843000008 Drawing name: Axonometric Technical module (Macro level plumbing) Date: 8/9/2020 Indus Universiy (IDEA) Sem-5

LEGEND

DESCRIPTION SymbolNO.

Man Hole

Water tank

Pump

Primary drainage pipe

Secondary drainage pipe

Primary water inlet pipe

Secondary water inlet pipe

01

02

03

04

05

06

07

08 Softner

Sintex Tank
Dimension: 1200 dia
Capacity - 1000 ltrs

Overhead Tank
Material - R.C.C
Dimension: 2000x2000x1200m
Capacity - 5000 ltrs
Manhole size - 600x600

Underground Rainwater Tank
Material - R.C.C
Dimension: 3000x2000x2000 m
Capacity - 15000 ltrs
Manhole size - 600x600

Society Tank
Material - R.C.C
Dimension: 5000x3000x2000 m
Capacity - 40000 ltrs
Manhole No. - 2
Manhole size - 600x600

Main Supply Pipe
Material - uPVC
Dimension - 27mm dia

Secondary Supply Pipe
Material - uPVC
Dimension - 40mm dia

Society Road

Secondary Road

Main Road

Society Road

Secondary Road

Main Road

M.H. 1
I.L. - -600mm
Size - 600x450 mm

M.H. 2
I.L. - -605mm
Size - 600x450mm

M.H. 3
I.L. - -615mm
Size - 600x450mm

M.H. 5
I.L. - -620mm
Size - 600x450mm

M.H. 6
I.L. - -623mm
Size - 600mm Dia

M.H. 7  (AMC)
I.L. - -630mm
Size - 600mm Dia

G.T.
Size - 300x300mm

G.T.
Size - 300x300mm

Soil waste Pipe
Material - uPVC
Dimension - 110mm

Waste Water Pipe
Material - uPVC
Dimension - 75mm

M.H. 4
I.L. - -615mm
Size - 600x450mm

Water-supply System

Drainage System



Name : Hetvi Joshi IU number: IU184300007 Drawing name:  Schematic Isometric Technical module (Macro level plumbing) Date: 08/09/2020 Indus Universiy (IDEA) Sem-5

LEGEND

DESCRIPTION

Schematic Sewage System (Row House)

Schematic Water Supply System (Row House)

Overhead Water Tank (Sintex)

Underground Water Tank (R.C.C)

SOIL WASTE PIPE

WASTE WATER PIPE

GULLY TRAP 1

GULLY TRAP 2

M.H. 1

M.H.2

M.H. 3

Main Intake (Water Supply Pipe)

Secondary Water Supply Pipe

Municipality Water Supply Pipe

Submersible Motor Pump

R.C.CTank 
(Water used for washing purpose)

Dimensions: 1200 mm dia

Dimensions: 1500 X 1200 X 1800

Dimensions: 1500 X 1500 X 1800

Power : 0.5 HP

60 mm O.D

25 mm O.D

110 mm O.D

80 mm O.D

Dimensions : 400 X 400 mm

Dimensions : 400 X 400 mm

Dimensions : 600 X 450 mm

Dimensions : 600 X 450 mm

Dimensions : 600 X 450 mm

I.L. -600 mm

I.L. -610 mm

I.L. -625 mm

Capacity: 1000 litres
Man hole : 400 mm dia

Man hole : 600 X 900 mm

Man hole : 600 X 900 mm

SOCIETY ROAD

SOCIETY ROAD

SECONDARY ROAD

SECONDARY ROAD

MAIN ROAD

MAIN ROAD

Capacity: 4000 litres

Capacity: 4500 litres

SymbolNO.

Man Hole

Water tank

Pump

Primary drainage pipe

Inspection Chamber

Secondary drainage pipe

Primary water inlet pipe

Waste Water Pipe

Gully Trap

01

02

03

03

04

05

06

07

08 Name : Hetvi Joshi IU number: IU184300007 Drawing name:  Schematic Drawings Technical module (Macro level plumbing) Date: 08/09/2020 Indus Universiy (IDEA) Sem-5

LEGEND

DESCRIPTION SymbolNO.

Man Hole

Water tank

Pump

Primary drainage pipe

Inspection Chamber

Secondary drainage pipe

Primary water inlet pipe

Waste Water Pipe

Gully Trap

01

02

03

03

04

05

06

07

08

SCHEMATIC PLAN

SCHEMATIC SECTION

Overhead Water Tank (Sintex)

Underground Water Tank (R.C.C)

Municipality Water Supply Pipe

R.C.CTank 
(Water used for washing purpose)

Dimensions: 1200 mm dia

Dimensions: 1500 X 1200 X 1800

Dimensions: 1500 X 1500 X 1800

Capacity: 1000 litres
Man hole : 400 mm dia

Man hole : 600 X 900 mm

Man hole : 600 X 900 mm

Capacity: 4000 litres

Capacity: 4500 litres

GULLY TRAP 1

GULLY TRAP 1

GULLY TRAP 2

GULLY TRAP 2

M.H. 1

M.H. 1

M.H.2

M.H.2

M.H. 3

M.H. 3

Dimensions : 400 X 400 mm

Dimensions : 400 X 400 mm

Dimensions : 400 X 400 mm

Dimensions : 400 X 400 mm

Dim : 600 X 450 mm

Dim : 600 X 450 mm

Dimensions : 600 X 450 mm

Dimensions : 600 X 450 mm

Dimensions : 600 X 450 mm

Dimensions : 600 X 450 mm

I.L. -600 mm

I.L. -600 mm

7200 mm

I.L. -610 mm

I.L. -610 mm

I.L. -625 mm

I.L. -625 mm



Building 
Construction & 
Services 

Note:







O.H.W.T & MACHINE ROOM PLAN (E,F,M & N BLOCK)
3-BHK-BIG

DN

DN

MACHINE ROOM
M.H

M.H

O.H.W.T
4'-10"X23'-6"

6'-6" WATER HEIGHT
CAPACITY 20,000 LIT.  

D1 10'-7½"X23'-6"

OPEN 
TERRACE

MACHINE ROOM
M.H

M.H

O.H.W.T
4'-10"X23'-6"

6'-6" WATER HEIGHT
CAPACITY 20,000 LIT.  

D1

10'-7½"X23'-6"

OPEN 
TERRACE

STAIR CABIN
TERRACE

STAIR CABIN
TERRACE

STAIR CABIN
TERRACE

STAIR CABIN
TERRACE

STAIR CABIN
TERRACE

STAIR CABIN
TERRACE

STAIR CABIN
TERRACE

STAIR CABIN
TERRACE

S

1S

1

PARAPET PARAPET PARAPETPARAPET

PARAPET PARAPET PARAPET PARAPET

P
A

R
A

P
E

T

P
A

R
A

P
E

T

[1]  RAILING  DETAIL  (REFER OUR Br_T1Cd_209SaHp DWG.)

NOTE :

[2]  STAIR CASE DETAIL (REFER OUR Ss_T1w_209SaHp DWG.)

[3]  DOOR & WINDOW DETAIL  (REFER OUR Dw_T1Cd_209SaHp DWG.)

[4]  WALL SECTION DETAIL (REFER OUR Dw_T1Ws_209_SaHp DWG.)

   S C H E D U L E   (STAIR CABIN &TERRAE PLAN) 
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U.G. WATER TANK
29'5" X 34'9" X 7'6"
2,15,000/- LTS.

PUMPROOM
20'5" X 9'6"

PLAN - B

U 2

LVL - 11'-3"

LVL - 12'-0"

Underground Water Tank
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MAN HALL

FREE BOARD

SECTION U-2
A to B BLOCK SIDE
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U.G. WATER TANK
29'5" X 34'9" X 7'6"
2,15,000/- LTS.

PUMPROOM
20'5" X 9'6"

PLAN - B

NOTE :- (1) STRUCTURE DETAIL AS PER STR. CONSULTANT DWG.
(2) PLUMBING DETAIL AS PER PLUMBING CONSULTANT DWG.

U 2

R.C.C. SLAB
R.C.C. SLAB

BEAM

LVL - 11'-3"

LVL - 12'-0"

LVL ± 0'-0"

ALL CONCEALED U P.V.C R.W.P. 6kg/cm2

THIS DRG READ WITH CONJUNCTION OF ARCHITECT DRG.

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT MEASURED

BROUGHT TO THE NOTICE OF THE ARCHITECT BEFORE COMMENCEMENT OF THE WORK.

ALL FIXTURES AND DIMENSIONS ARE AS / ARCHITECT DRAWING.

REFER TO DETAIL DRAWINGS WHEREVER RELEVANT, e.g. STAIRCASE, TOILETS ETC.

ALL WATER SUPPLY PIPE DEPTH ARE MIN.600MM FROM GROUND LVL.

DRAWINGS, ARCHITECTURAL DRAWINGS TO BE FOLLOWED.  THE DISCREPANCY TO BE

IN CASE THERE IS ANY DISCREPANCY BETWEEN ARCHITECTURAL DRAWINGS AND OTHER
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PUMPROOM
15'3" X 9'6"

PLAN - A

NOTE :- (1) STRUCTURE DETAIL AS PER STR. CONSULTANT DWG.
(2) PLUMBING DETAIL AS PER PLUMBING CONSULTANT DWG.

FREE BOARD

U 1

R.C.C. SLAB
R.C.C. SLAB

BEAM

LVL - 11'-3"
LVL - 12'-0"
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ALL CONCEALED U P.V.C R.W.P. 6kg/cm2

THIS DRG READ WITH CONJUNCTION OF ARCHITECT DRG.

NOTES

ALL DIMENSIONS ARE TO BE READ AND NOT MEASURED

BROUGHT TO THE NOTICE OF THE ARCHITECT BEFORE COMMENCEMENT OF THE WORK.

ALL FIXTURES AND DIMENSIONS ARE AS / ARCHITECT DRAWING.

REFER TO DETAIL DRAWINGS WHEREVER RELEVANT, e.g. STAIRCASE, TOILETS ETC.

ALL WATER SUPPLY PIPE DEPTH ARE MIN.600MM FROM GROUND LVL.

DRAWINGS, ARCHITECTURAL DRAWINGS TO BE FOLLOWED.  THE DISCREPANCY TO BE

IN CASE THERE IS ANY DISCREPANCY BETWEEN ARCHITECTURAL DRAWINGS AND OTHER
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Structure 
Exercise 1 Joinery Matrix 

To classify all the possible 
c o n n e c t i o n s o r j o i n i n g 
techniques in the following 
materials(Brick, Concrete, 
Steel) 

Intent  
•Was to explain what are the 
d i f f e r e n t c o m b i n a t i o n s 
possible  
•Also how two materials come 
together to define a junction 
in away complimenting each 
others properties(Concrete 
good in compression used with 
steel bars which are good in 
tension 
•To understand the structural 
strength and possibilities of 
using a material using its 
maximum strength 

Output 
•Introduction to types of 
Structures 
•Compression is the only force 
that can work independently 
•Discussion on the difference 
between shallow dome(shell) 
and filler slab and how they 
work 

Brick Matrix

Structure



Steel Matrix



Exercise 2 Material Matrix 
T o p r e p a r e a f l o w c h a r t 
explaining the factors affecting 
choice of materials 

Intent – 
•To first understand factors 
affecting the evolution of 
structural system and material 
For e.g.. Strength, Form, 
Weight, Availability of raw 
material, Making process etc 

Output 
•Explaining cause and effect of 
c h a n g e c a u s e d d u r i n g t h e 
evolution of material. 
•Circular matrix branching to 
explain the sub topics and their 
i m p o r t a n c e i n c h o i c e o f 
materials and evolution of 
systems 





Matrix



Exercise 2 Ferro cement as 
a Construction Technique 
  
•Make a model with 30 x 30 cm 
base with 70% cut-out 1/3rd or ½ 
size height 
•To tie cotton threads from 
equidistant holes connecting 
opposite sides of the cut-out to 
form a square grid of 1.5 x 1.5 
cm taking height 1/3rd or ½ of 
the diagonal 
•To dip the model in pop solution  
•To invert the model and check 
the stability by loading it with 
100gsm a4 papers 
•To repeat the exercise 3 times  
1.Model 1 – Cotton Treads 
2.Model 2 – Cotton Thread and 
Copper wire 

3.Model 3 – Cotton thread, copper 
wire and POP Bandages 

Intent  
Explaining the strength to 
thickness ratio of surface active 
structures and how it is possible 
to achieve strength in those 
structures 

Output 
•Understanding how denser grid 
can transfer load to diagonally 
and give strength 

Model 1 – Cotton Treads

Model 2 – Cotton Thread and   Copper wire

Model 3 – Cotton thread, copper wire and POP Bandages

Base with 70% cut out

Half height of the diagonal



Survey and 
Levelling
Surveying Volume - 1

by Dr. K.R. ARORA (Author) 

Fundamental Definition  
& Concept

Surveying 

Surveying is the art of determining the relative positions of points 
on, above or beneath the surface of the earth by means of direct 
and indirect measurements of distance, direction and elevation. 

the technique, profession, art and science of determining the 
terrestrial or three-dimensional positions of points and the 
distances and angles between them.

Why it is conducted ? 
to establish maps and boundaries for ownership, locations, such 
as building corners or the surface location of subsurface features, 
or other purposes required by government or civil law, such as 
property sales.

Levelling

Levelling is a method of surveying used for determination of the 
difference of elevation or levels of various points on the surface of the 
earth. 
The elevation of a point is its vertical distance above or below a reference 
level, called datum. 
The most commonly used datum is the mean sea level (M.S.L))

Levelling is required to determine the undulation of the earths surface for 
topographic mapping.

Why it is conducted ? 
1. Design of highways, railways, canals, sewers. 
2. Layout of the construction projects, 

a. for locating the excavation level 
b. for the control of various elevation in buildings, bridges, dams 

etc. 

Surveying 
A land surveying professional is called a land surveyor

Elements

Geometry 
Trigonometry 
Regression analysis 
Physics 
Engineering 
Metrology 
Programming 
languages 
Law

Equipments

Total Station 
Robotic total station 
Theodolites 
GNSS receiver
(Global Navigation Satellite System receivers) 

Retroreflectors
3D scanners 
Radio 
Inclinometer 
Handheld tablets
Digital levels 
Subsurface locators
Drones
GIS 
Surveying Software  

Total Station Robotic Total Station Theodolite GNSS Receiver

https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Dr.+K.R.+ARORA&text=Dr.+K.R.+ARORA&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Dr.+K.R.+ARORA&text=Dr.+K.R.+ARORA&sort=relevancerank&search-alias=digital-text


History of Surveying 
Distinguishing one man’s land 

Ancient Egypt 
A rope being used to measure fields. Taken from the Tomb of Menna, TT69. 
Re-establishing boundaries after the annual floods of the Nile River.  
https://en.wikipedia.org/wiki/Rope_stretcher

Roman Surveying Instrument 
https://www.muelaner.com/measurement/make-a-simple-
groma/

A plumb rule  
from the book Cassells' Carpentry and Joinery 
https://en.wikipedia.org/wiki/Surveying

https://holmansnv.com/2012/03/surveyings-new-dawn/

In Ancient Egypt after flood-waters 
would recede, Egyptian surveyors would 
with relative accuracy resection the Nile 
delta implementing plumb-bobs and pre-
measured sections of rope

A map of India showing the Great Trigonometrical Survey, 
produced in 1870https://en.wikipedia.org/wiki/Surveying

Table of Surveying, 1728 Cyclopaedia

 

https://www.youtube.com/watch?v=S6v8PGd0CSc&t=177s

The Great Trigonometrical Survey | RSTV Life and Culture

https://www.youtube.com/watch?v=B8Q7tj1tGZo

Survey of India celebrates 250 years of its Glorious history

Surveyor's Tool | A History of Kentucky in 25 Objects | KET
https://www.youtube.com/watch?v=Dvh_b19QcXE

History of GSI
https://www.youtube.com/watch?v=VFakz8MmCwg

Genius of Ancient Technology: Surveyors & Water.   SGD Sacred Geometry Decoded
https://www.youtube.com/watch?v=iBR526HDX8g

Documentary recommendation

Primary Division of Surveying 

Plane Surveying 

Whether the curvature of the earth is considered  
Or  

Whether the earth is assumed to be flat plane. 

The curvature of the earth is neglected and it is assumed to 
be a flat surface. 
How it is conducted ? 
All Distance and horizontal angles are assumed to be projected 
on to a horizontal plane. 
A horizontal plane at a point is the plane which is perpendicular 
to the vertical plane of reference is selected for the entire survey 
of the small area. 
Less than 250 sq.km or so.   

Geodetic Surveying 
The curvature of the earth is taken in to consideration, and a very 
high standard of accuracy is maintained. 
How it is conducted ?
The earth’s major and minor axes are computed accurately and spheroid 
of reference is visualised. 
The earths mean sea level surface which is perpendicular to the direction 
of gravity at every point is represented by geoid. 
Large area. 

The imaginary surface representing mean sea 
level extending over the entire surface of the earth 
is represented by spheroid. 

The Figure a, shows three point, 
A, B and C on the mean surface of the earth. 
The line AB, BC and CA are the arch of great circle passing through the centre of 
the earth. 
The great circle is formed by the intersection of a plane passing through the centre 
of the earth. 
Spherical Trigonometry  - In geodetic surveying AB, BC and CA are determined 
from the spherical triangle using spherical trigonometry. 
Plane Trigonometry - these distances are obtained from the plane triangle using 
lan trigonometry. 

Summery 

Plane Surveying Geodetic Surveying 

1. It is used for relatively small areas. < 250 sq. km2
2. A curved line on the surface of the earth is considered as 

mathematically straight. 
3. The direction of the plumb lines at various points are 

assumed to be parallel to one another. 
4. The spherical angles are considered as plane angles. 
5. The standard of accuracy is lower than that in geodetic 

surveying. 

1. It is used for large areas. > 250 sq. km2
2. It is used for establishing precise points of reference or control 
       points. 
3.   The surface of the earth is considered as plane angles. 
4.   The direction of the plumb lines at various points are different. 
      The earth’s mean level is perpendicular to the direction of gravity      
      indicated by plumb bobs. 
5.   The standard of accuracy is very high.  Very precise interments 
      are used. 



Classification of Surveying 

1. Control Surveying
2. Land Surveying 
3. City Surveys
4. Topographical Surveys
5. Route Surveying
6. Mine Surveys 
7. Hydrographic Surveys 
8. Engineering Surveys
9. Astronomic Surveys 
10. Satellite Surveys 
11. Geological Surveys 
12. Construction Surveys 
13. Miscellaneous Surveys 
Archeological Surveys
Military Surveys 
Gravity Surveys 
General Surveys 

Functional Based 

1. Chain Surveying
2. Compass surveying 
3. Levelling
4. Plane Table surveys
5. Theodolite Surveys 
6. Tachometric Surveys 
7. Photogrammetric Surveys 
8. EDM Surveys 

Instrument Used Based 

Survey and Levelling - 
Research & 
Presentation, as 
discussed yesterday in 
the survey and levelling 
class, 

1. Example of 
Functional Based 
Survey 

2. Instrument based 
survey  

1. Chain Surveying
2. Compass surveying 
3. Levelling
4. Plane Table surveys
5. Theodolite Surveys

Explain method of instrument 
based survey in detail. 
Study can be shown through 
photographs, sketch, diagram, 
video. 

Basic Measurement In Surveying 

Horizontal distance

1. Chains 

2. Tapes 

3. Techeometers

4. E.D.M. 

Vertical distance

1. Levelling 

Instruments 

2. Techeometers

Horizontal Angle

1. Magnetic 

Compasses

2. Theodolites

3. Sextants

Vertical Angle

1. Theodolite

2. Clinometer 

3. Chapters 

Representation of Scale
1. Engineer’s Scale   
2. Representative fraction 
3. Graphical Scale 

Indicated by a statement 
Indicated by a ratio 
Line drawn on the map marking the ground distance

The graphical scale has the advantage over the numerical scales that the distances on the maps 
can be determined by actual scaling even when the map has shrunk or has been reproduced to 
some other scale. 

Level Line: The level line is a line in a level surface. As 
the level surface, the level line is also curved. Every 
element of the level line is perpendicular to the direction 
of gravity.  All Points in elevation line are the same 
elevation. 

Datum Surface or Datum: It is a level surface which 
is taken as a reference surface for the determination 
of elevation of various points. 

Elevation: It is a vertical distance of the point above 
or below the datum surface. 

Altitude:  It is the vertical distance of the point 
above mean sea level. Therefore, if the datum 
surface is the mean sea level, the elevation is the 
same as the altitude. 

Difference of elevation:  It is the vertical distance of 
the point between the level surfaces passing 
through the two pints. 

Reduce Level (R.L): The reduced level of a point is its 
height relative to the datum.It is the calculated (reduced) 
height of the point above or below the datum. 

Horizontal Plane: It is a plane which is perpendicular to 
the direction of the gravity. 

Horizontal Line: It is a line in a horizontal plane. The 
horizontal line is, therefore, perpendicular to the vertical 
line at the plane. 

Vertical Plane: It is plane which contains a vertical line at 
the point. 

Vertical Angle: It is the angle measured in a vertical 
plane. The vertical angle is usually measured with respect 
to the horizontal line at the point. 
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EVS

TOPOGRAPHY AND CLIMATE

Bhuj city is the administrative headquarter of Kachchh District, the largest district of Gujarat in terms of geo-
graphical area. It is located in north-west part of Gujarat at a distance of around 400 Km from Ahmedabad and 
Gandhinagar, the state capital. Being centrally situated in the district, and second largest city of Kutch.

Bhuj has an average elevation of 110 metres (360 feet). On the eastern side of the city is a hill known as Bhujia 
Hill, on which there is a Bhujia Fort, that separates Bhuj city and Madhapar town .It has two lakes namely Hamir-
sar and eshadsar.

The general slope of the terrain is toward the north (from the hills towards 
Bhuj) whereas underground slopes the other way around.

Bhuj is located on a “porous” sandstone which acts like a “sponge”. The sur-
face rain waters !ows towards Hamirsar and the other city lakes. It can then 
penetrate the ground and get “stored” in this enormous natural under-
ground “tank”. The underground water could then be tapped through one 
of the 60 wells in the city.

The shale layer, below the sandstone, is water proof and makes sure that the 
water doesn’t !ow out of Bhuj Area underground.

All the “feeder dams”, in the upper part of the catchment, are directly in con-
tact with the shale layer. The water doesn’t go underground and is therefore 
a great surface water storage which can be used to “re"ll” Bhuj lakes when 
required.

Bhuj is of strategic importance for development of the region. On 21 July 1956 as well on 26 January 2001, the city was struck by a major earthquake 
, which caused a great deal of damage and loss of life and property. Many parts of Bhuj were demolished due to the extensive damage whilst others 
were repaired. There has been a great deal of progress in the city since 2001 earthquake

The earthquake was caused at the convergent plate boundary between the Indian plate and the Eurasian plate boundary. These pushed together and 
caused the earthquake. However as Bhuj is in an intraplate zone, the earthquake was not expected, this is one of the reasons so many buildings were 
destroyed – because people did not build to earthquake resistant standards in an area earthquakes were not thought to occur. In addition the Gujarat 
earthquake is an excellent example of liquefaction, causing buildings to ‘sink’ into the ground which gains a consistency of a liquid due to the frequen-
cy of the earthquake.

Bhuj city is the administrative headquarter of Kachchh District, the largest district of Gujarat in terms of 
geographical area. It is located in north-west part of Gujarat at a distance of around 400 Km from Ahmeda

Bhuj city is the administrative headquarter of Kachchh District, the largest district of Gujarat in terms of 
geographical area. It is located in north-west part of Gujarat at a distance of around 400 Km from Ahmeda

Bhuj city is the administrative 
headquarter of Kachchh District, 
the largest district of Gujarat in 
terms of geographical area. It 
is located in north-west part of 
Gujarat at a distance of around 
400 Km from Ahmeda

Bhuj city is the administrative 
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125 MW Thermal Power Project are located at village Nani Chher, 
Taluka Lakhapat, Dist. Kutch in Gujarat State.

 It is getting Lignite from its own mines located at Panandhro, Mata 
no Madh and Umarsar. The water requirement for the power plant is 
taken from the nearest Kori Creek through a 1.4 KM long sea water 
intake channel

There are two units of 70 MW each (Unit no. 1 & 2) and two units of 75 
MW (Unit no. 3 & 4) with a total installed capacity of 290 MW. 70 MW 
units are of BHEL make and 75 MW unit no. 3 is of Elecktrim Poland 
make & unit no. 4 is of BHEL .
  
200 megawatt of wind farms commissioned are at Bhuj and are 
connected to the interstate transmission system and the power 
generated is supplied to multiple states

A 5 MW solar photovoltaic (PV) power plant is located around Bhuj , 
built by Apar Corporation Pvt. Ltd. which can produce up to 40 MW

Supply and demand in Bhuj

Thermal power station

Transformer station

Sub transformer station

Power Plant / Generating Station
Fossil fuels, renewables

Step- Up Transformer
Raises voltage to transmition level’s

Transmission 
Substation
Distributes electricity to 
other connections or area 
substations

Area Substations
Steps down voltage & 
transmits to local transformer

Local Transformer
Final voltage step down to 120 volts

Local Circuit Breaker / Fuse Box
Connected to switches / outlets in homes 
/ establishments

Electric meter
Records electricity use 
for utility billing purpose

Other 
Connections

Utility
Bills end user for 
electricity used
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Faecal waste generation 

PARAMETER

* Proper monitoring of  cesspool vehicle

* Small cesspool vehicle where the
existing cesspool vehicles

cannot access

*People should be aware of 
the advantage of faecal waste after its reuse 
˕˘˜ˡ˚�˗ˢˡ˘�˜ˡ�˩˔˥˜ˢ˨˦�Ѓ˘˟˗˦�˟˜˞˘�˔˚˥˜˖˨˟˧˨˥˘�ʟ�

enriching the nutrient
content

ʝ�ˁˢ�ˣ˥ˢˣ˘˥�˧˥˔˖˞˜ˡ˚�ˢ˙�˖˘˦˦ˣˢˢ˟�˩˘˛˜˖˟˘ʡ�

*Waste is not collected from smaller areas 

*Distance of place for disposal 
˜˦�˩˘˥ˬ�˙˔˥ʡ�

*No proper machanism 
for disposal 

*Do present or any future
plan for reusing the waste 

ʝʿ˔˖˞�ˢ˙�˦˞˜˟˟˦�˧ˢ�˥˘˨˦˘�
ISSUES

 RECOMMENDATION 

Households

Street
Sweepings

Hostels,
Restaurants

Markets

Institutional

Other

60 MT

10 MT (17 %)
Open dumbing/
Open Buring

Dumping on
Dumpsite40 MT (67 %)

10 MT (17 %) Composting

Recycling 
Plant

SWM
Treatment 
Plant

50 MT (83 %)

Door to door 
Collection

Secondary 
Collection

Solid Waste Management

Waste Water  Management

Soil Water  Management

*Disposal at SePT to be 
mandatory

Sewered 
(43%)

Non-Sewered 
(57%)

Buildings connected 
to sewered lines

(32.5 %)

Buildings not connected 
to sewered lines

(67.5 %)

On site Sanitation
(76 %)

Open sewer system/
Storm water drain

(38 %)

Bay of Bengal

Accessible
(30-40%)

Inaccessible
(60-70%)

Banki Muhan
Treatment pond

4.5 MLD

Drains directly
to the sea

5.5 MLD

W A T E R  S U P P L Y  -  B H U JW A T E R  S U P P L Y  -  B H U J

Required Water 
Supply

Actual Water 
Supplied

Narmada Water +
Kukama Borewell

Madhapar Borewell

Bharapar Borewell Narmada Air-valve

Local Borewell

Kukama Sump Madhapar Sump Chheda Sump Patwadi Sump Valdasnagar Sump Airvalve Sump

150
10 25 7.5 3 40

60

Bhujio Sump Shivkrupa Sump

12

Ravalpindi Sump
Ganeshnagar Sump

20
10

Less Population

Increase in  Population

Water Supply completely 
dependent on lakes and wells 
in the city

Water Supply completely 
dependent on lakes and 
wells in the city

Introduction to Piped 
Water Supply

The per capita 
water consumption 
increadsed
Thereby increasing 
the water demand 
dramatically 

Less Water Demand

Increase in Water Demand

1-1.5 MLD

Demand : 2 MLD
Supply : 1- 1.5MLD

Population : 2.14 lakhs

Demand : 27 MLD
Supply : 32.5 MLD
Actual Reach : 23 MLD

No potential increase in 
water supply is seen with 
current water supply system

Demand : 80 MLD

Population : 4.5 lakhs

2051 EstimationPresent Scenario

1940 1950 1960 Present Scenario and Future Estimation

Hirani Nagar

Bhujio No.1 ,2,3

R.T.O

Shivkrupa NagarGanesh Nagar

Valdas Nagar

Ravalvadi

Patvadi Naka Arrhant Nagar

Ganeshnagar

Valdasnagar

Shivkrupa

Bhujiya

Patwadi Sump

Rawalwadi

Airvalve Cover AREA

Arihant Nagar Hirani Nagar

Daily

Once In 2 days

Once In 3 Days

Once In 4 Days

Frequency And Networks

Capacity Of Tank
In Lac Liters

Daily Demand In ML

Daily Water Supply In ML

Municipal Water Supply 90%

Private Tanker and Borewell 10%

Water Requirement in LPCD

Water Consumption in LPCD

23 
MLD

27 
MLD

14 MLD +
2.5 MLD

8 MLD

1 MLD

3 MLD

4 MLD
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