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6. It has also to be realised that the ¢ Tamil Nadu Building Practice ” is
for Government use for its construction activities and its scope is limited to
this purpose. It cannot in any sense be claimed to be a general manual on the
wider flelds of Building Science taught in academic institutions. Nor it can be
a manual on specialised architecture practised in the commercial world.

7. The ““Tamil Nadu Building Practice” contains 20 sections. The
revision and updating of eighteen sections on various items of Civil Engineer-
ing Works as itemised in the Old Madras Detailed Standard Specification were
completed in the first instance. The last two sections deal with specifications
for electrical installations, etc., and are additional to the 18 sections of the old
Madras Detailed Standard Specification.

8. The *““Tamil Nadu -Building Practice” contains nUmerous excerpts
of Indian Standard Institution under the relevant passages. This will help
the Engineers to make decisions on chojce of materials and specifications.

9. The “ Tamil Nadu Building Practice ” should be followed in a]l con-
tracts for works for State Government purposes. HOwever, specific stipula-
tions have to be made, where the National Building Code and Indian Standard
Institution specifications are to be followed as,a supplementary to “ Tamil
Nadu Building Practice ™. '

10.-The I.S.1. (Bureau of Indian Standards) has exterfded Financial help
for this endeavour. This is gratefully acknowledged. The officers of the
Public Works Department who have participated in this stupendous task
deserve congratulations.

Madras-600 005. A. V. SATHYAKAMAN,

Date : 3rd June 1988, Chief Engineer, Public Works
Department (Buildings).
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SECTION XI.
WOOD WORK, DOOR, WINDOWS AND VENTILATORS.
INDIAN STANDARDS EXTRACTS.

I, §. Number. Page
number.,.
4021 —1967 -+ Specification for timber door, window and veatilator frames i 2T
1003 (Part )—1966 .. Specification for timber panelled and glazed shutters o o 29
3629—1966 ++ Specification for structural timber in building - "y M e 33
1761—1960 -~ Specification for transparent sheet glass for glazing and! framing 37
purposes.
3087—1965 + .. Specification for wood particle Boards s . d ats < 39
852—1969 -+~ Specification for Animal Glue for General Wood Working purposes ., 41
4835—1968 - Specification for Polyvinyl Acetate Dispersion based adhesives for wood. 42
1658—1966 «+ - Specification for Fibre Hard Boards oih e we e Sd
419—1953 -+ Specification for putty, for use on Wooden frames St 0 45
1031—1960 .- Code of practice for fixing and glazing of metal (Steel and Alumi-
nium) doors, Windows and ventilaters . i 46
851—1957 iy Spmﬁcanon for Synthet:c Resin A'lh-sww for canstruction work in
883==1970 %L Code: of practice for design of structural timber in building s 64
2468 —1963 -+ Specification for whitting for putty N 5 73 A 65
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iy
5. No glass shall be inserted in wedd frames until they have been
primed arnd prepared for pamﬂag'so 1hat the wood may pet -draw
oil out of thé putty.

Aicaea

6. If frosted glasses are uscd., they are to be fixed with the frasted
face away from the putty.

4

7. All glass panes that may have been set by the contractor, shall
if they become loose be refixed prnpeny oy the contractor without
extra charge.

8. The contractor shall make good any glass broken by his work
people whilst cleaning. :

9. Specification for tramparem sheet glass for glazing and
framiig—I. S. 1761/1960 shall fapply.

10. All the windows shall be cleaned all damaged putty or glazing
shall be repaired, and the whole left perfect'at the c::mplenon of
the work. WA Y "

11. In measuring the glazier’s work, all fractional = parts
12 mm. in linear measuremts will be omitted, and all above that
takenas25mm. Curved or irregularly shaped pieces will be measured
as the least rectangle from which they can be cut. Measurement
shall be taken net from rebate to rebate.

Note.—To soften putty for removal from old glazing work
slake 1.5 kg., quick lime in water, and 0.5 kg. pearl ash and work
upto the consistency of paint. Apply this mixture to the putty
faces to be removed and let it remain twelve hours, after whjch the
putty will be sufficiently softened for removal.

HEAD OF FRAME |

DOVE TAIL -

P

. ; c
ENLARGED DETAIL AT A

FIC. 42

SPECIFICATION No. 74.
DoORS AND WINDOWS—GENERAL.

Net1E..—The remarks in this specification applicable to wmdows,
apply also to ventilators.

1. Conformnce .—The class of wood of which the doors and
windows (frames and shutters) are to be constructed will be defined
in the schedule for the relevant item. In the absence of such defini-
tion, best Indian teakwood shall be used throughout. Doors and
windows shall be prepared in conformance with the relevant type-
design defined in the Tamil Nadu Building Practice, or other designs
which will be referred to in the schedule. For details L1.S. 4021 167
and 1.S. 1003 (Part I)[1966 shall apply.

1.1. The doors and windows shall be erected in place as shown
in the general or other drawings of the buildings concerned. Panels
sl fully or partly panelled doors shall always be of the same class
of wood as the shutter frames, unless plywood or other wood is
expressly specified. -

)
o B

2.1. The sizes of scantlings for, the doors and windows s given
in the Tamil Nadu Building Practice or other drawings supplied,
shall be subject to the allowance for planing as defined in section 1
materials unless the size of any member is marked ‘“nett* on any
drawing supplied and subject further to the condition that no
planing allowance will be allowed for panel thickness in doors and

2. Sizes of scantlings : Ao o

- windows. Styles, top freeze, lock and bottom of shutters and posts

head and sill of threshold plates of frames shall be continuous through-

out their length, the munting being diyided into as many parts as
required by the position of the rails vertical sash bars of windows

shall be continuous throughout their length and horizantal sash

bars mitred and. tenoned thereto

]

TYP!C.AL JOINERY fOR DOOR WINDOW
AND. VENTILATOR FRAME a
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FIG. 4 4. DETAILS OF TYPICAL JOINERY
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8.1.3.3.Styles and end rails of shutters shall be made out of one picce
oaly. Lock and intermediate rails exceeding 20 mm in width may be
made out of one or more piees of timber, but the width of each
pisce shall be not Iss than 75 mm. Where more than one  piece ¢f
timber are used, they shall be jointed with a continuots tor gucd and
grooved joint glued together and reinforced with metal dcwels a)
regular intervals not exceeding 20 mm. or pinned with not less thnn
three 40 mm rust proof pins of the lost head type. Jointed pieces of
timber shall belong to the same species.  Alternatively the styles and
rails may be of laminated construction glued with BWR type adhesive

$.1.3.4. Muntings and glazing bars shall be sub-tenoned to the
maximum depth which the size of the member would permit or to a

i3

d:pth of 25 mm, whicheverisless. The thickness ot ¢ach tenon shal]
be approximately one third the finished thickness of *he membe: and
the width of each tenon shall not exceed five timas its thickness {Sec
Fig. 4.6 and 4.7).

8.1.3.5. Timber panelling.—Timber paneis shall be preferably mac e
of timber of larger width, the minimum wid*h and thickness of a
panel shall be 150 mm and 15 mm respectively. When made from
more than one piece, the pieces shall be jornted with a continuous
tongue and grooved joint glued together 3nd reinforced with mers)
dowels.

w 1.2 M E
M e -—--———-—--_._.,_.._..____,_________i e T
T : :
i ] 5
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6KET CHt OF WOODEN PLUGS TO PREVENT
DAMAGE TO JAMBS AND WALLS

ROUNDED HEAD CLEARANCE
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PLAN

FIG b2

. Note.—(i) Instructions regarding painting as given under the
standard specification ¢ Painting *? (S.S. No. 66) and “Woodwork
wrought and put up” (5.5.No. 72) shall becomplied with. Painting
shall not beincluded in the unitrate for doors and windows unless
otherwise specified except as provided in clause (10) (b) above,

(ii) Incases where a25 mm |:‘_aised sloping sill (in cutstone or
‘oor surfacing) is used for exterior doors instead of a threshold plate,

with a 30 mm difference between | the rcom and verandah floar
levels, instructions on the relevant sta.ndard detail drawing shall
be complied with.

PROJECTION AS NECESSARY

INNER DOOR
SHUTTER

(iii) Usually door and window openings ina building work
will be designed with all the arches in a wall springing from the
same level. Similarly, where fan lights are provided over a line of
doors and windows, all the transoms should be at the same height.

‘Window sills will normally be about 800 mm above floor level for

hospital, office and other public buildings and 600 mm for residentia] -
buildings except in lavatories, bath rooms and kitchens, etc., where
the height should be atleast 1,200 mm to 1,400 mmoras directed by
the Executive Engineer. Swing ventilators will be preferable to
windows for bath rooms,.in cases wherethey open on a verandah.

‘ I |
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JETAILS Of FURNITURE FITTINGS
A—Doors"
_ Butt hinges. Top tower bslts. Botton:tower bolts.
-erial number and Numberof  Hold fasts. —~——— *———— ———— e T ey
description. leaves. Size. Nes, Size. Nes, Size. Nos.
(1) @) 3 (C)] ) (6) NG (8) 9
1 Doors upto 2.10 m.Height Two leaves.
i) External " " 6 Nos. 125 mm. 6 200 mm 2 200 mm 1
See foot dsep. long. long.
note -
below.
(ii) Internal 6 Nos. 125 mm, 6 200 mm, 2 200 mm 1
deep. long. ' long.
2 Doorsabove 210 m.  Two leaves.
height.

(i} External. v s 6 Nos. 125 mm 6 250 mm 2 150 mm 1

deap. long. long.

ii) Internal. e 6 Nos. 125 pama, 6 250 mm, 1 150 pama, 1

deep. . long. , long.
3 Doors upto 210 m. Single leaf (ush
height with frames. shutters)

(i) External e .. 6 Nes. 125 mm. 3 200 mm. 1 150 pam. 1

deep. long. long.

(ii) Internal . ‘e 6 Nos. 125 mm. 3 200 mm. 1 150 mm. 1

deep. long. long.

(i) Windows upto Two leaves 4 Nes. 75 mm. % 100 mm. 2 100 mm. 2
1.20 m. decp. long. long.

Height.

(ii) Windows Four leaves 4 Nos. 75 mm. 8 10 mm. 2 100 mma. 2
upto 1.20 m. (Bottom—2 Nes. deep. long. deep. .
Height. Top —2 Nos.)

" Note.—(1) Fixing of Hold fasts shal'be as per drawing 4-1 («) of T.N.B.P.
(2) The tower bolts shall be of 10mam. dia. for doors.
(3) iron furniture fittings are ysed they shall be Iron Oxidised.
(4) If Aluminium furniture fittings are used, they shall be of Aluminiumanodised.
(5) For flush shutters, balland socket arramgements fixed oncin each side may beused as door stoppers  o- rlinged door
stoppes may be used. -

(6) Forbuildings in Coastal areas, aluminium anmedised fittings should be used.
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FOR DOORS AND WINDOWS.

—cont. A." Doors - copt,
- Tower bolts at lock rail. Aldrops.
e n e b o e T R D SRS S i —_— Mortice locks. Door| Window stoppers. Remarks.
Size. Nos. Size, Nos,
(10) an I €3] (13) (14) ~(19) (16)
Inside — Non-residential Build-
) ings—
(@) Aldropsofsize 16 mm 1 for residential build- 1No. Mortice lock, M.S. Flats, fixed on
%250 mm, ings. if flush shutters are either side by the
m ok, adopted. door as indicated
(b) Tower bolts of 150 1 for non-residential in the sketch.
long. buildings, Residential  buildings.—
75 mm,to 125 mm,
hooks and eves
e Outside— oneitherside ot
Aldrops of size 16 mm, 1 forresidential the door, well fixed
X250 mm, buildings. with wood enplugs.
Aldrops of size 16 mm. 1 for non-residential
x 250 mm, buildings.
159 mm, 1 15 mm. x 20 mm. 1 forresidential.
building.
Inside — Non-residential build-
) ings -
(a) Aldrops of size 1 for residential 1 No. Mortice Lock M.S, Flats fixed op
16 mm, % 250 mm. buildings. ) if flush shutters are  either side of the
(&) Tower bolts of 150 mm. 1 for non-residential adopted. door as indicated
lopg. buildings. in the sketch.
9
Outsiac - Residential buildings—
Aldrops of size 16 mm I for Residential 75mm. to 125 mm.
X 200 mm. buildings, Hooks and eyes
; N i on either side of
Aldrops of size 16 mm, 1 for non-residential thedoor well fixed
%250 mm, buildings. with wooden plugs,
150 mm, i lomm, X 250 mm, 1 for residential
long. buildings.

I No. Mortice lock  As per External doors
— outside, above,

1 No. Mortice lock
— outisde,

125 mm, Hooks and
eyes—two Nos.

. . . 100 mm. Hooks and
ayes- Four Nog.

e et e s = e e o e e ———
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ANNEXURE—I

CLASSIFICATION FOR SPECIES OF TIMBER SUITABLE FOR
MANUFACTUR OF DoOR SHUTTERS AND FRAMES.

Class number. Botanical name.
m @)
|. (Teak wood) .- Tectona grandis Linn. f. ..

Cedrus deodara D. Don. ..
Albizia lebbeck Benth

2. (Deodar wood)

3. (Hard wood,
other than teak),
' Albizia procera Benth -

Albizia Ordoratissima Benth
Artocarpus chaplash Roxb ..
Cedrela toona Roxb
Chukarsia Tabularis Adr. Juss
Dalbergia Sission Roxb ..
Dalbergia Latifolia Roxb
Dysexylum malabaricum

Bedd. :
Syzygium Cumini skeels ..

Gmelina arborea Roxb
Grevillea robusta A. Cunn - .
Holoptelea intgrifolia Planch
Legerstro mia hypoleuca kurz

Lagerstroemia Lanceolata
wall,

Mangifera indica Linn

Michelia spp -- v

Palaquium cllipticum (Dalx)
Engler.

Parishia insignis Hook. f.

Pterocarpus marsumpium
Roxb.

Shorea robusta Gaertn. f. ..
Terminalia bialata Steudel ..

Terminalia myriocar
Heurck at Muyell. Arg.

Terminalia Paniculata Roth
Terminalia Procera Roxb. ..

Terminalia Tomentosa wight
et Arn.

4. (Soft wood other Abies Pindrow Royle

than deodar).
A dsodr) Picea Smithinna Boiss

Pinus ranbuzghu Sargent
Pinus

ANNEXURE—II

Trade name.
(€)
Teak.
Deodar.
Kokko.

Safed-Siris.
Kala-Siris,
Chaplash.
Toon.
Chickrassy.
Sissoo.
Rosewood
White Cedar.

Jaman.
Gamari
Silver Oak,
Kanju.
Pyinma,
Benteak.

Mango.
Champ.
Pali.

Red Dhup.
Bijasal.

Sal.
White Ghuglam
Hollock.

Kindal.
White Bombwe.
Laurel.

Fir,

Spruce
Chir.

Wellichiana A.B. Jacks Kail.

S pBCIES OF TIMBER SUITABLE FOR THE MANUFACTURE OF PLusH
DoorR

Abbrevi-
ation.
FIR
GOK
SIR
ALD
WDH

TOO

SuurrErs Group I—SPECIES SUITABLE FOR
€oRrE AND CROSS BAND ONLY
Serial number and Botanical Tra e name.
name.
) o )
1 Abies spp. . . Fire ..
2 Ailanthus grandis prain Gokul
3 Albizia Chenensis (Osbeck) MeerSiris
4 Alnuss spp. - .. Alder ..
5 (Canarium spp.* .- White Dhup
6 Cedrela Spp. . . Toon ..
7 Cedrus Deodarn D.Don Deodar

DEO

26

10
1
12
13
14
15
16
17
18
19
20
21
22

ANNEXURE Tl—cont.

Serial number and Botaniccl — Trade name. Abbrevi-
nanie. ation.
(8D)] (2) &)
Cupressus Tonulosa D. Don. Cypress CYP
Duabanga grandiflora Walp Lampat LAP
(Syn. Duabanga sonner: ticides
Buch-Ham).
Dyoxylum hamiltoni Hiern Keoti -- o e
Grevillea robusta A. Cunn Silver Oak SOA
Holigerna Armottiana Hook, f.  Kattu Chern . 4
Parishia insignis Hook, f. Red Dhup RDH
Picea smithiana Boiss Spruce SPR
Pinus r_xburghii Sargent Chir CHR
Pinus Wallichiapa A.B. Jacks .. Kail KAL
Pterygota alata R. Br. Narikel NAR
Shorea assamica Dyer Mak= i MAK
Swietenia spp. . Mahogany MAO
Terminalia procera Roxb White Bombwe WBO
Tetrameles nudiflora R. BR. Maina MAI
Vatica spp. Vatica VAT

Group IT—SpPeCIAL SUITABLE FOR FRAME, Corg AnD CROSS f1AND

Serial number and Botanical Trade name. Abbrevia.
name, tion,
m (2) )

1 Acerspp. -- o -~ Maple MAP

2 Acrocarpus frazinifolius wight Mundani MUN

3 Adire Cordifolia (R xb) RK.F  Haldu HAL

4 Albizia odoratissima Benth Kokko KOK

5 Albiziz Trocera Benth Kala-sirio KSI

6 Artocarpus Chaplasha Roxb Chaplash CHpP

7 Albizia Procera Benth S fed Siris SST

8 Artocarpus hirsuths Lamk Aini AIN

9 Aitocarpus lakoocha Roxb Lakooch LAK
10 Betula spp. Birdh .. BIR
11 Calophyllum spp. Poon POO
12 Canariumspp.* .- - White dhup WDH
13 Carallia Brachiata (Lour) Carallia CAR

Merr (Syn. Carallia integerrima  (Maniawga)

Dc).
14 Carepa molucconsis (Lam) Pussur PUS
15 Cadrelaspp. Toon TOO
16 Chukrassia tabukaris A. Juss Chikrassy CHI
17 Cinnamomum sppP. Chinnamon CIN

i a Kosterma i

e Cu{lse;l;a (r)?li?g::?:gxcelg: wightn5 W i

inpart).

9 Balbergia latifolio Rcxh Rosewood ROS
20 Delbergiasissoo Roxb .. Sissoo . . SIS
21 Dilloniaspp. - - -+ Dillenia DIL

i spp. (Other than D. E
22 Dx;saﬂy;%sm&p pgr e bony EBO
23 Dipterocarpus macrsarpus vesque Hollong HON
24 Diptere carpus spp. . .. Gurjan GUR
25 ‘D)?oxylum binecta riferum HK. De Adam DEV

ex.

26 Dyscxylum malabaricum Redd. ~ White Cedar .. WCE
27 Hagara budrunga Roxb. Syn. Mullilam .. MUI

Zanthoxylum rhetsa

(Roxb) De.

v

T eThoss species of Gimber ate to bs treted.
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Extract Forum LS. 4021 —1967.
. ecification for Timber Door, Window and Ventilator Frames
3. Materials.
3.1 Timber :

3.1.1, Timber used for manufacture of door, window and venti-
lator frames shall be of four classes, namely—
(a) teak wood,
(b) de dar wood,
(¢) hard woods other than teak, and
(d) Soft waods other than u&OJ-—I

Teak wood shall be of three geades, namely superior, first and
second. The other three classes of wood shall be sub-divided into
two grades namely, first and second.

The spzcies of timber for the above four classesare given in Table 1
Teak, deodar and hard woods other than teak are suitable for door
framss in psrmanent or temporary structures, while soft woods
other than d=2odar are suitable for temporary structures only.

Note. —Untilsuch time when detailed data for screw holding proper-
ties are available, it may be assumed that the timbers having

a specific gravity of not less than 0.5 have adequate screw
holding property.

TABLE ] —CLASSIFICATION FoR SPECIES OF TIMBER SUITABLE
FOR MANUFACTURE OF DOOR SHUTTERS.

(CrLausk 3.1.1.)
Class Botanical name. Trade name.
number.
) | @ )
1 Tectona grandis Linn, f. .. o .. Teak
2 Cedrus deodara D. Don ‘ .. Deodar
3 Albizia lebbeck Benth .. Kokko
Albizia procera Benth .. Safed-Siris
Albizia odoratissima Benth .. Kala-Siris
Artocarpus chaplasha Roxb .. Chaplash
Cedrela toona Roxb .. Toon
Chukarsia tabularis Adr Juss Chickrassy
Dalbergia Sissoo Roxb Sissoo
Dalbergia latifolia Roxb | . Rosewood
Dysoxylum malabaricum Bedd White Cedar
Syzygium Cumini Skeels .. Jaman
Gmelina arborea Roxb Gamari
Grevillea robusta A. Cunn. Silver Oak.
Holoptetea i ntegrifioia Planch Kanju
Lagerstroemia hypoleuca Kurz .. .. Pyinma
Lagerstroemia Lanceolata wall .. .. Benteak
Mangifera indica Linn .. {s .. Mango
Michelia spp. Champ
Palaquium elhpucum (Dalz ) Engler Pali
Parishia insignis Hook, f. .. Red dhup
Pterocarpus marsupium Rox . Bijasal
Shorea robusta Gaertn, f. o Sal
Terminalia bialata Steudel ol¥ White chu-
glam.
Teg;:;i nalia myriocarpa Heurek at Muell. Hollock
4
Terminalia paniculata Roth Kindal
Terminalia Procera Roxb White
Bombwe.
Terminalia tomentosa Wight et Arn. Laurel
4 Abies pindrow Royle P “i «» Pir
Picea smithiona Boiss Spruce
Pinus ranbuzghu Sargent fia .. Chir
Pinus Wallichiana A, B, Jacks 5 .. Kail

3.1,2. Moisture Content.—~The maximum permissible moisture
content shall be from 10 to 16 per cent for timber 50 mm. and
above in thickness and 8§ to 14 percent of the timber less than
50 mm. for different regions as spe¢ified in 1.8.287-1960.

3.1.3. Seasoning and Treatment.— All timber shall be well seasoned
by a suitable process conforming to LS. 1141-1950 before being
planed to the required sizes, Sapwood of durable species, and heart
wood and sapwood of non-durable species shall be treated with
suitable preservatives as specified in LS. 401-1961. The
finished comyoneats shall be given suitable treatment.

466-3A—4A
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3.1.5. Permssible Defects.--Permissible defects for various classe®

oftimber shall be as coveredin Table 2.

4. Construction and Workmanship.

4.1. All members of frame of doors, windows and ventilators
Shall be exactly at right angles. The right angle shall be checked
from the inside surface of the respective members.

TABLE 2— PERMISSIBLE DEFECTs FOR VaRrioUs CLASSES OF TIMBER
roR Door Frames (Clause 3.1.5)

Serjal Defects.  Superior First Second Grade,
ﬂ“mro Gl'adt‘. G"Odeu
Teak

Not stecper Not steeper them
than 1in l in 12; (twist-
15. ed grain per-
missible pro-
vided these are
not more than
one per mems=-
ber)

Not more than
than 1 1.5 per cent of
per cent of the price ;

area 40 mm Max.
of the
piece; 25
mm Max.
None.

i) Cross-grain Not  stceper
than | in 20

(i) Saund knots
and live
knots.

Not more than Not wmore
0.5 percent:
of the area
of the picce;
10 mm Max.

Permissible ex
cept on exposed
edges, provided
that they are
clean and filied
up with suit-
able putty or
filler. Where
pitch  pockets
or streaks are
located on the
exposcd edges
of the core,
they shall be
cut out ard
filled with pieces
of wood of
similar species
with grain
running direc-
tion. The piece
shall be well
glued.

Generally free
from sapwood,
but traces of
sapwood,
properly treated
with preserva-
tive shall be
allowed,

Permitted -
vided they pgroe
filled.

Permitted  pro-
vided they are
not more than
9mm in dia-
meter and not
moie than one

(iii) Pitch poc- None.

kets ar
streaks.

(iv) Sapwood Nune. None.

(v) Pin holes, None. None,

(vi) Worm holes. None, None.

per  member
and provided
such worm

holes are plug-
ged with simi-
lar timber in
such a manne:
the  plugging
merges with
the surrounod-
ing area both
as to colour
and grain.
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4.1.1. All members of framesshall be straight without any warp or
pow and shall have smooth,well-planed surface on the three sides
exposed at right angles to each other. The surface touchiig the
walls may be planed unless it is required in order to straighten
up the member or to obtain the over-all sizes within the tolerances
specified under 35.1.

4.2, Joinery :

4.2.1. Frames of timber doors, windows and ventilators shall
have dovetail joints (see Fig. 4.2).

4.2.2. The transom shall be through-tenoned into the mortises
of the jamb post to the full width of the jamb post and the thickness
of the tenon shall be not less than 1.5 cm. The tenons shall be
closely fitting into the mortises and pinned with corrosion resisting
starshaped metal pins not less than 8 mm. diameter, or with wood
dowels not less than 10 mm. diameter (see Fig. 4.2). The depth
of rebate in ‘frames for housing the shutters shallin all cases be
1.5cm.

4.2.3. Members of the frames of doors, windows and ventilalcis
shall be of the same species of timberexcept inthe caseof soft wood
frames when the bottomsillof the window and the ventilater frames
shall be of hard wood.

4.3. Gluing of Joints.—The contact surface of tenons and mortises
shall be treated before putting together with an adhesive confor-
ming to BWR Grade covered in LS. 851-1957.

5. Dimensions, Sizes and Tolerances :

5.1. Dimensions of Frames and Tolerances.—The finished dimen-
sions of the timber sections in frames for doors, windows and venti-
latorsshall be as given below subject to a general tolerance of +3mm:

Dimension. Requirement.
(1) (2
Width for frames carrying one set of shutter 100 mm.
Width for frames carrying two sets of shutters .. 120 or
140 mm
Thickness i o S s o 55 60 mm.

5.2. Sizes and Types.—The sizes and types of frames of doors,
windows and ventilators shall be as shown in Fig. 4.

Note.—The overall size shown in Fig. 4 is overall height and width
on the outside of frames of timber doors, windows and
ventilators. This size is derived after allowing a margin
of 5 mm. all round for fitting and fixing to fit up to modular
openings based on 10 cm. module. The sizes marked with
asterisk mark (*) in Fig. 4 will be the preferred sizes.

5.3. Designation.—Frames of doors, windows and ventilators
shall be designated by symbols denoting their width, type and height
in succession in the following manner :

Wid:h.—It shall be indicated by the number of module in the
width of opening,
ype —It shall be indicated by the following letters of alphabei :

D for door
W for window
V for ventilator
S for single shutter
T for double shutter

Height.—It shall be indicated by
height of opening.

tiie number of modules il

Example.—11 DT 20’ would mean a frame of double shutter
door with a width of 11 modules (109 cm.) and height of 20 modules
(199 cm.).

5.3.1. Combination of Frames of Doors,Windows and Ventilators.—
When frames of doors and windows are combined with those of
windows and ventilators, they shall be designated as illustrated in
the following manner :

Example 1.—'6WS 10/11 DT 20/6 WS 10" means 11 modu'es
\_vide and 20 modules high double shutter door frame combined
in its two sides with two windows, 6 modules wide and 10 modules

high.
6VS5 6
Example 2.°6WS 10 - 6WS 10 means frames of two single-
shutter windows of 6 modules wide and 10 modules high combined
side by side and with two ventilators at top 6 modules wide and 5
modules high.

6. Location of Holdfasts :

6.1. A minimum number of three holdfasts shall be fixed on
each side of door and window frames, one at the centre point and
the other two at 30 cm. from the top and the bottom of the frames.
In cases of window and ventilator frames whose height is less than
1 m. two holdfasts on each side shall be fixed at quarter points of
the frames.

7. Finish :

7.1. All door, window and ventilator frames shall be well-planed
on the three sides exposed at right angles to each other and finished
smooth,

7.2. Defective knots, where permitted in surfaces exposed fo view
shall be completely bored or cut out and tightly plugged with a
cross-grained plug (either rounded or dovetailed) of similar species
of timber and properly glued in. The grain of the plug shall run
in the direction of the grain of the piece.

7.3. All door, window and ventilator frames shall be clamped
together so as to besquare and flat at the time of delivery.

7.4. Each assembled door frame shall be fitted with temporary
stretchers and shall have a temporary diagonal brace fitted inside
the rebates.

7.5. Holdfasts and other parts, which gointo or butl against
masonry and hence are inaccessible for maintenance, shall be
protected against moisture and decay with a coating of coal tar
or other suitable proteciive materials.

1.6. All surfaces of door, window and ventilator frames which
are required to be painted ultimately shall be covered evenly by brush
painting with a priming coat of a white-lead based primer as specified
inI.S.103-1962 . Inthe case of framesto be polished or varnished
a priming coat of suitable polish or varnish shall be given before
delivery.

Nortk 1 :—Priming alone does not provide full protection against
weather, and therefore, all work should receive further
coats of paint, polish or varnish as the case may be, withi1
a reasonable period. Any cut surface, particularly that
exposing end-grain should be primed before the joineryis
set in position.
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NotE 2:—~When aluminium primer is used, the user should assure
himself ihat it is of a type especially prepared for this
purpose. Unless suitable aluminivm primers are uscd, it is
not possible to obtain satisfactory finish.

8. Sampling and Testing :

8.1. Lot.—In any consignment, all tke frames of tte same type
and manufactured under similar conditions of production skall be
grouped together to constitute a lot.

8.2. The number of frames to be selected at .randmn from a lot
shall depend upon its size and shall be in accordance with Col. (1)
and (2) of Table 3. '

TABLE 3.
Sample size and criterion for conformity.

Permissible

Lot size. Sam;;le number of  Suvb-sample
size. defectives. size.
@) (2 3) C)}
26to 65 .. (s = 10 1 2
66 to 110 .. b £ 15 1 2
111 to 180 .. o4 i 25 2 3
181 to 300 .. 2 e 35 3 5
301 to 500 .. > i 50 4 7
501 and above .. - 3 6 10

Note :—For lot size 25 ar less, no sample shall be taken for test.

8:3. Number of Tests.—The frames selected as in 8-2 shall be
inspected for dimensions and sizes (see 5), and workmanship and
finish (see 4 and 7).

8-4. Criterion for Conformity :

8+4-1. The lot shall be considered as conforming to the require-
ments of this standard if conditions laid down in 8-4-2 are satisfied.

8-4:2. The number of frames failing to satisfy the requirement
of any characteristics mentioned in 8+3 shall not exceed the permissible
number menticned in col. (3) of Table 3. If the number of frames
found unsatisfactory for the test exceeds this number, the lot shall be
cansidered as unsatisfactory.

8-5. The manufacturer shall, at the request of the purchaser oy
his representative, give free of charge a certificate to the effect that
the articles suppiied conform to the requirements of this standard-

9. Marking :

9-1. All door, window and ventilator frames shall te hammer
marked on the exposed surface with a mark identifying the manufac-
turer and the type.

9-1-1. The frames may also be marked with the ISI Certification
Mark.

10, Delivery :

10.3. The manufacturer on receipt of informetion as required
under‘A-l (a) shall determine the position of plaster rekate to
both sides of window and door frames and shall provide the rebate
in depth to receive the plaster.

APPENDIX A.
(Clause 10-3)

INFORMATION TO BE SUPPLIED BY THE PURCHASER AT THE
TIME OF PLACING THE ORDER.

A-1. In order to enable the manufacturer to supply the correct
type and size of frames of timber doors, windows and ventilators
the purchaser shall supply the following information at the time of
placing the order :

(a) Thesize and the type of frames of doars, windows and ventj-

l{ttors with particulars regarding the way the door is required to open
(inward or outward),

(h) T frames without sills whetler pins are required to he

provided.

(¢) Whether any door and window frame is not to be suprlied

in assembled unit,

(d) The class and grade of timber to te used.

(e) Whether the door is to be polished or paintea.

EXTRACT FRoM LS, 1003 (PART 1) -1966.

Specification for Timber Panelled and Glazed Snurers.

4. Material
4-1, Timber:

4:1-1.  The timber for the manufacture of door shutters shall be
of four classes as given in table 1.

NoTe.— Until such time detailed data for screw holding properties
are available, it may be assumed that the timbers having a
specific gravity of not less than 0-5 have adequate SCrew
holding property.

4:1'2. Moisture Content.—The maximum Permissible  moisture
content in timber shall be from 10 to 16 per cent for timber 5u mme
and above in thickness and 8 to 14 per cent for timber thinner tnu;
50 mm. for different regions as specified in I1.S. 287—1964.

4-1-3, Seasoning and Treatment. —.All timbers shall be kiln-seasonea
by a suitable process conforming to 1.S. 1141—1958  betore bemng
planed to the required sizes. Sapwood of durable Species and heart
wood and sapwood of non-durable species shall be treated with
suitable non-leachable type preservative as specified in IS: 401-196i.
The finished components shall also be given suitabie preservative
treatment.

4:1'4.  Defects Prohibited. —Timbers for door shutters shall be

10-1.  All external and internal door and window frames shall be free from decay, fungal growth, boxed heart, pitch pockets or streaks

supplied completely assembled, unless otherwise specified by the
purchaser,

10-2. Accessories shall not form a part of the supply, unless
spacifically stated,

on the exposed edges, borer holes splits, and cracks.
41'5. Grades of Timber and Permissible Defects.— Timbersshall be

graded as superior grade 1 and grade 2 on the basis of permissible
defects in timber,
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(b) Type—It shall be indicated by the following letters of
Alphabet ;—

D=Door.
W=Window.
S=Single Shuytter.
T=Double shu'ter.

(c) Height.—Tt shall be indicated by the number of modules
in the height of door opening.

Example, -12 DT 21 would mean a shutter suitable for a double
shutter doat of 12 madule width amd 21 module
height. .

6-3-1. Inadditiontothisdesignation,the classand grade shall also
be specified for the timber (see 4.1.1. and 4-1:5).

6+4. Tolerence.—Tolerance on the sizes of door shutlers shall not
exceed 3 mm.

7. Location of fittings and accessories :

7-1. Thelockr.il of door shutters, where provided, shall be so
placed tht its centre line is at a height of 80 cm. from the bottom
of the shutter.

7-2. Eachdoor shutter shall be fixed to the frame withthree hinges
of thetype specified by the purchaser, one at the centre and the other
two at 20 cm. from the top and the bottam of the shutter.

7+3. Timber panelled shutter may be provided with louvers or
vision panels as specified by the purchaser. Wheresuch a provision is
made, the position, size and shape of louver and vision panel openings
shall be as specified by the purchaser.

8. Finish :

8-1.

All door shutters shall be finished smooth with well-planed
faces.

8-2. Panels of shutters shall be flat and well-sandzd to a smooth
and level surface. :

8-3. Defective knots, where permitted in surfaces exposed to
view, shall be completely bored or cut out and tightly plugged with a
cross-grainzd plug (round or dovetailed) or similar species of timber
and proparlygluedin. The grainof the plug shallruninthedirection
of the grain of the piece.

8.4. All the surfaces of door shutters which are required to be
piinted ultimately shall bz covered evenly by brush painting with
a priming coat of a saitable primer as specified in 1.S. 2338. In
the case of doors to be polished or varnished, a priming coat of
saitable polish or varnish shall be given bzfore delivery.

4
Note 1: Priming alone does not provide full protection against
weather and, therefore all work should receive further coats
of paint, palish or varnish, as th2 case may be, within a reasonable
period. Any cut surface, particularly that exposing and grain
should be primed before the joinery is set in position.’

NoTe 2 : When aluminium primer is used the user should assure
himself that it is of a ty):-sspacially prepared for this purpose.
Unless suitable aluminium primer is used, it is not possible
to obtain a satisfactory basis for subsequest painling.

9. Glazing :

9.1. The glass usad for panels shall be of good and durable quality,
weighing not less than 7.5 kg./m2. The particular type, quality
and shadeshall b2 as agreed to between the purchaser and the
supplier.

9.2. In spacifying sizss of opznings or panes of glass, the first
dimension shall be the width.

9.3. Theglassshallbeembedded in *putty and secured to the rebate
by wooden beads of suitable sizeand shape.

9.4, For external glazed doors and windows, the beading shall
be fixed on the outside.

9.5. Wash leather, ribbon velvet, rubber flannel, felt, asbestos
or other similar material may be used in place of putty for internal
glazing. The material shall be fitted either as a beading on oneside
or in such a manner that it covers all parts of the glass which will be
covered by the beading. 3

10. Smpﬁng and testing :

10.1. Lot : In any consignment, all the shutters of thesame type
and manufactured under similar conditions of production shall be
grouped together to constitute alot. .

10.2. The numbezr of shutters to be selected at random from a lot
shall depend uponitssizeand shallbe in accordance with Columns
i sad 2 of Table 4.

10.3. Number of Tests :

10.3.1. Th2 shitters szlected as in 10.2 shall be inspected for
dimensions (See 6.1), size (See 6.2) workmanship (See 5)
and finish (See 6).

TABLE 4.

SAMPLE SIZE AND CRITERION FOR CONFORMITY.

Lot size. Sample Permissible Ne.
size. of defectives.
(1) (2) 3)
26 to 65 % 10 1
66 to 110 15 1
111 to 180 i e 4l 25 2
181 to 300 . il F 35 3
301 to 500 a Ty T 50 4
501 and above .. 75 6

NoTE : Forlot of 25 or less, no sample shall be taken for test,

10.4. Criterion for conformity :

10.4.1. The lot shall bz considered as conforming to the require-
ments of this standard if conditions laid down in 10.4.2, are satis-
fied.
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APPENDIX-B.
(Clause 4.2)
TEST FOR WAVINESS,

B-1 Apparatus.

A AU
- j 219 - -~ |
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i \ 2 s ‘ |
— i & 1306 o m
S— wo i ]
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AL DIMENSIONS IN M:LLmnﬂzé
FIG. APF’ARATU%; roa mvmesa ‘Itiﬁ
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~ TABLE 2—STRENGTH AND OTHER CHARACTERISTICS OF VARIOUS TYPES OF W0OD PARTICLE BoARDS,
[Clauses 8.3, 8.5, 9.2.1 (), 10.8, 10.9, 10,10 and 10,113 :

W ater Absorption.
(__._-—--l-—-.._-‘

3
_‘2& -

Types of Board. § . 4

a gy 8

- R . ST

a Ei} a 3

1 S S

o B8 2

B L I

¢! ) (€)] (ﬁ (5)

Flat  Pressed, Single-Layer 500 410 30 70
Board (FPS). to
900

Flat  Presssd, Three-Layer 500 +10 40 80
Particle Board (FPT). to
900

Extrusion Pressed, Solid Particle 500 +10 40 80
Board (EPS). to
900

Extrusion Pressed, Tubular 500 +10 45 80
Particle Board (EPT). to

Swelling, Per cen;. § Minimum 2 A
e T Modulus of E% £
S Rupture kgjem?. T
& 3
\g\a n‘s a
3% gy
8 g s &
,§ § . g E
g : § 3 R
-g '5- = g‘s = = 5? E-E-
£ 2 3 sz B s =X é&.’
N S (R AR i il -
©) 0] 8) ()] (10) (48))] 12) (13)
12 5 5 9 90 ) 8 0.2
12 5 5 9 110 110 3 L2002
5 12 5 4 3 20 2. 0.2
5 12 5 4 - 10 4 0.06

Note.—The values for minimum modulus of rupture Jshould be multiplied by 0.8, when the thickness of the board exceeds 20 mm.

© Exrmact rRowm [.S. 852—1969.

Specification for Animal Glue for General Wood-working
purposes,

2. Material :

2.1, The glue shall be prepared from skin or bone material. It
shall be supplied in the form of shects, cakes, granules, pearls,
flakes or powder, or in a kibbled form, as specified by the purchaser.

3. Requirements

3,1. Final samples for testing shall be prepared in accordance
with Appendix A from the samples selected as specified in 4.2. to
4.4. These final samples shall be subjzcted to the tests specified
in 3.3 to 3.8 for the requirements specified in the respective clauses.

3.2. Odour.—The odour of a freshly prepared hot solution of
ohe. glue shall not be objectionable, ;

33, Keepﬂ:l-g quality.—When tested by the method described in
Appendix B, the glueshall keep not less thansix days without evidence
if liguefaction, putrefaction or mou[d"tgrowth. ,

3.4, Storage Properties—The glue shall retain -all the properties- .

specified under 3.2, 3.5 to 3.8 for atleast 12 months from the date of
manufacture, when stored in a cool dry place. :

3.5, Moisture Content.;
3.5.1, The average moisture content of the glue, when determined

‘by the method described in Appendix C, shall be not greater than
14 per cent and no individual value shall be greater than 18 per cent

466-3A—6

3.5.2. Should the averagelmoisture content be more than 14 per
cent (not to exceed 18 per cent under any circumstances), the supplies
shall make good the deficiency in the weight delivered in the manner
stated below :

The weight of the material delivered (as weighed on delivery

- 86
shall be equal to N.
100-M
Where N=nominal weight of the consignment ordered, and.
) M=average percentage moisture content.

3.6. Chloride.—The chloride content shall not exceed 2 per ceng
calculated as sodium chloride, when determined by the method
described in Appendix D. . :

3.7. Reaction.—The pH value of the glue, when determined by
the method described in Appendix E, shall be not lower than 4.0
nor higher than 8.2, !

3.8. Overlap joint strength in Longitudinal Shear.—The average
failing load of five test specimens, prepared and tested by the method.-
described in Appendix F, shall be not less than 275 kg.

4, Sampling : .
4.1, Representative samples of the animal glues shall be selected
in the manner specified in 4.2 to 4.4, g .

4.2, Sheet and Cake Glue.—A number of container shall be. .
selected for sampling from various parts of the consignment in such a
manner that complete representation is assured. The number o f
containers to be sampled shall be in accordance with Table 1, 2

TABLE 1 : SAMPLING OF SHEET AND CAKE GLUE.

Number of containers in the Number of containers
..... consignment, to bg sampled,
1to5 1
6'to 50 y Vo y Bl
Sl to 100 lo
101 to 500 15
501 to 1,000 20
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8.5.2. Resistance to Micro-Organism, Micrological Tests.— The
purchaser may specify any resistance to micro-organism of the adhe-
sive. A general guide for testing the resistance to micro-organism Is
siven in Appendix C of L.S. 851-1957.

8.6. Early Strength Development.— The average failing load of a
set of six test pieces prepared by the method speci fj ed in Appendix B
of 1.g. 851-1957 using wood test slips and glue at 27°42°C, kept
amnder pressure for two hours at 27°4:2°C as specified in Appendix C
of LS. 851-1957 and tested immediately after release from clamps
by the method described in Appendix D of LS. 851-1957 shall be
mnot less than 60 kg.

8.7. Stability.— The adhesive s hall meet the requirements for
=olid content, viscosity, pH, weight per litre, and adhesive strength
atall thetime within the storage period of adhesive as recommended
by the manufacturer and at the specified upper limit of temperature.
“The manufacturer shall certify that the product has been tested and
imeets this requirements of stability. '

8.8. Working Consistency.— The adhesive shall be of consistency
for brusaing or roller application. 1fa different working consistency

is desired the adhesive shall be capable of being adjusted for its
yiscosifybythe addition of a small amount of water according to the
instruction sheet of the manufacturer.

8.9. Temperature of Set.— The average failing load of a set of six
test pieces prepared by the method specified in Appendix B of 1. S.
851-1957 using wood test slips and glue at  10°42°C, kept under
pressure or 24 hours at 10°4:2°C, released from clamps and freely
exposed to the air at 27°4-2°C for four days shall be not less than
60 kg. :

8.10. Resistance to Sustained Load.— Support the test piece (pre-
pared and conditioned in accordance with Appendix B of
I.S. 851-1957 laterally by means of small packing pieces, between
the frames of the jigs. as shown in Fig. 1. If pecessary, use a small
gauge to locate the joint correctly. Place the jig and test pieces in
the conditioning atmosphere.

8.10.1. Suspend the top frame from a suitable support, apply a
load of 25 or 45 kgf to the bottom frame, and note the time taken
before each joint fails. The load used and the mean failing time of a
group of ten test pieces shall be reported.

NoTe . —The mean failing time wi li be specified when test data is
aval lable.

15: 4835 1968

PACKING MIFECE

SECTION X-X

ALL DIMESIBIS
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IN MILLIMETRES 5
FiG.1, J\G FOR ASSESSING THE RESISTANCE
- To A SUSTAINED LOAD. e
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EXTRACT FROM 1.5. 1658 —1966.
Specification for fibre hardboards.
2. Types:

2.0, Hardboards are generally classified into the following three
types according to their method of manufacture, density and other
elated mechanical and physical properties:—

(a) Mediuym hardboard,
(b) Normal hardboard, and
(¢) Tempered hardboard,

2.1, Medium hardboard: A homogeneous fibre building board
thaving a density exceeding 480 kg/m3, but not  exceeding 800 kg/m3.

2.2. Normal hardboard. ~A homogeneous fibre building board
having a density exceeding 800 kg/m8, but not exceeding 1200 kgjm3,

2.3, Tempered hardboard .—Hardboard which has . been furthe,
treated in the cyurse of manufacture (o increase its density, stréngth
and water resistance,

3. Dimensions and tolerances :

3.1, The boardsshall be rectangularand, unless otherwise specifieq
shall have square edges. The lengths of the two diagonals of thg
board shall not differ by more than +3.0 mm per metre length of
the diazonal,

3.2, Thickness.—The thickness of hardboards shall be as given
in Table 1. The mean thickness shall be determined by the method
described in Appendix A.

TABLE 1--THICKNESS OF HARDBOARDS.

TABLE 3— REQUIREMENTS OF HARDBOARDS,

i
-~ %5
Bending strength.  § 3 E
: ¥ g el e 2 o g
 SRAVRRE = R
5 R 2 Modulusof Ruptur « S™~9N5
= ® Min ~ Averdg « .. x w
3 % S Individual kglem®, SESS
3 8 S kelem? SIF®
b S = (s LY
kg|m3.

) (2) ©) “) ®) ©)
(i) Medium hardboard 480 to 800 45 60 40
(i) Normal hardboard = 1 800 to 1200 225 300 e

y Grade A.
800 to 1200 150 200
Grade B. -
(iii) Tempered hardboard 7 1200 Min 450 600 20
Grade A.
1200 Min 300 400
Grade B,

4,2, Information on accelerated ageing test, cupping and twisting:
test and moisture content test is given in Appendix D,

5. Marking :

5.1.—Each hardboard shall be legibly and indelibly marked witk
he following information :—
(2) Name of manufacturer or trade-mark, if any ;
(h) Date of manufacture ;
(¢) Type of board ; and
(d) Thickness of board.

5.1.1 —Each board may also be marked with the ISI cert/ficatiom
Mark.

APPENDIX-A

Type. Nominal thickness. Tolerance.
mm, mm. -
(N (¢4] 3)
Medium hardboard 6,8, 10and 12 406
Normal hardboard ]
Tempered hardboard 3,4,5,6and9 03 —-

3.3, Width and length.—The width and length of hardboards
shall generally be as given in Table 2. =

TABLE 2—W IDTH AND LENGTH OF HARDBOARDS.

Tol.
Type. Width. Length. on e;::ri
and width
. Max,
) @) ()] “@
m m, mm.
Medium hardboard - 1.29
o ey [ 12,1.8,24,
Normal hardboard 1.2} 3.0,3.6,48 43
| and §.5.
Tempered hardboard 1.2)

4, Requiremenis:

4.1 —The requirements of density, berding strength (modulus of
rupture) and water absorption of hardboards as determined by
mehodescribedin Appendices A, B and C respectively, shall be
as given in Table 3.

(Clauses 3.2,4.1,7.1.1, E-2°2 and F-3.3)
ME» SUREMENTS OF DIMENSIONS AND DENSITY.
Asl— Det&mimﬂon of Thickness:

. -A-1.1.—The thickness of each specimen shall be measured to am
accuracy of 0.01 mm. for specimens lessor equal to 7 mm. thick and:
to 0.05 mm. for specimens more than 7 mm. thick. The measurement
shall be done at six points representing the points of inspection of'
the diagonals of six test specimens obtained from the test units.
‘This may-be done after-the test unit has been marked for cutting:
or after the test specimens have been cut, whichever is convenient,
provided the material under test is in a properly conditioned state-
(see 7.1) when the measurements are made. &

A-1.2—The contacting surfaces of the measuring instrument shalls:
be flat and shall have a contact area of 2 cm.® + 0.04 cm®. While
taking measurement of thickness, care shall be taken that the surfaces
of vhe board are not deformed and for this purpose the lowering:
rate/shallpreferably be 1 mm/s and the operating pressure 200 g/cm?®..
The graduation of the measuringinstrument shall be accurate to
0.01 mm*

A-2.— Determination of Length and Width;

A-2.1—The length and width of each test unit shall be measured
to an acuracy of = 1 mm.

This document is downloaded from Tamilnadu Draughtsment's Associabion Website (www.inda.co.in)



A-3.— Determination of Density : _
A-3.1—The weight of each unit shall be measured to an acouracy

of L 0.2 por cent. The density of each unit shall be calculated as

follows : _
W x 10°
Density =— ———-— — kg/m?
Lxbxt
where

W=weight of test unitin g,
L=Ilength in mm.

b=width in mm, and
t=mean thickness in mm.

A-3.2. The density of each test unit shall be reparted together with
the average density of all the test units.

 APPENDIX-B.
(Clauses 4.1, 7.2, D-1.2 and E-3.5)

MerHOD of TEST FOR BENDING STRENGTH '

B:1 General.

B-1.1—This. test shall be performed on the test specimens after
conditioning (see 7.1) and also after subjecting to accelerated ageing
test (Appendix-D). The test specimens shall preferably be tested
with the same face upper-most.

B-1.2 Specimens. —The test specimen shall have the following
dimensions : ; ' et
Length 25 times the thickness +50 mm,

Width 75 mm.

B-2. Procedure:

B-2.1—Each test specimen shall be simply supported on horizanta
parallel rollers, their length being 80 mm. and the diameter 15’ mm -+
0.3mm.for specimens of thickness 7 mm. or less, aad 30 mm. +0,5mm
for'specimens of thickness 7 mm. or less, and 30 mm. + 0.5 mm,.
for specimens of thickness mere than 15 mm. 'The span of the speci-
men between rollers shall be equal to 23 times the nominal thickness

of the test piece. The rollers should be so arranged as to be free .
to rotate on ballor roller bearings. The load then shall be applied

atthe centre of thespan along aline p:;l_ral_l'el to the roller by means
of & bar rounded to a radius of 15 mm, + 0.5 mm. The load shall
be applied at the rate of 30 mm. = 3 mm/min.

B-2.2. The following information shallbe reported :—

(4) The failing load and modulus of rupture (see Note) of each - 4. Requircments;

test specimen ;

(b) The mean failing load and mean modulus of repture for the
t specimens, maked ‘L *astested before and after ageing ; and

(¢) The mean failing load and mean modulus of repture for
the test specimens, markred, ‘X’ as tested before and after ageing,

Note.—The modulus of repture shall be calculated by the follaw-
ing formula :

Z Modulus of repture = 50 W/T
‘Where
W =failing load in kg., and
T = thickness of specimen in mm.

APPENDIX—C.
(Clauses 4.1, 7.3 and D-1.2)
MERHOD OF TEST FOR WATER ABSORPTION
C-1 Procedure.

C-1.1. Each of test specimens marked W, L as well as X shallb.
weighed to an accuracy of + 0.1 g. They shall then be just fully
submerged in fresh clean water having PH value of 6+1. The
temperature of water shall be 27° &= 2°C. The period of immersion
shall be 2 hours as the case may be corresponding to ‘the period for
which absorption value is needed. At the conclusion of the appio=
priale period, the test specimen shall be withdrawn from the water
and any excess water shall be wiped off with a damp cloth. Each
specimen shall be reweighed to any accuracy of £ 0.1 g.

C-1.2. The following information shall be reported :—

(@) The water absorbed by each test specimen expressed as
percentage of its weight before immersion as tested before ageing
and after ageing, and e

(b) The mean percentage water absorption of the six test speci
mens before ageing and after ageing.

ExTrACT FROM L.S. 419—1953. _
Spee ification ﬁar Puﬂ'y, for use on Wooden Frames.
1. Scope;

L.1. This standard prescribes the requirements and the methods
of test for the material commercially known as Putty, for use on
woodenframes. The material is used for fixing glass panes on wooden
frames and for filling cracks, holes and splits in wood.

2. Terminology:

2.1. Faor the purpose of this standard, the definitions given under 2
of L.S. 85-1950 shall apply.
3. Sample:

3.1. The vendor shall submit a tender sample packed in thee.
different containers, each containing not less than 500 g. of irh

« material.

3.2. The purchaser may select as approved sample the éampi'e
submitted by the vendor, or any other agreed - samplee

, He shall return to the vendor one suitably sealed container of the

approved sample. . e

3.3, Representative samples of the material shall be drawn as pres-’
eribed under 3 of LS. 85-1950. : Ak

4.1. Form and condition.—The material shall be a homogenous
paste and shall be free from dust, grit and other visible impurities.

4.2. Composition.—The material shall consist only of whiting
(conforming to LS. 63-1950) and linseed oil, raw (conforming to
1.S. 75-1950) mixed in such proportions as to form a paste which shall
comply with the requirements of this standard.

4.3. Consistency.—When tested as prescribed in Appendix A, the
consistency of the materials shallnot beinferior to that of the approved
sample.

4.4. The material shall also comply with the requirements in
Table 1.
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5. Tests.

5.1. Unless specified otherwise, test shall be conducted as prescribed
in LS. 85-1950. References to the relevant clauses of the standard
are given in column (4) of Table 1.

TABLE |:—REQUIREMENTS FOR PUTTY, FOR USE ON WOODEN FRAMES

(Clause 4.4.) ~
Serial number and Requirement. Reference to
Characteristic. clause
No. inI.S
85-1950.
() @ (©)
(i) Oil content Within 3 per cent of the 7
% approved sample.
(ii) Residue on sieve, 5.0 9
percent by weight,
Max.
(iii) Water, present by 1.0 10
weight, Max.
(iv) Keoping proparties Not less than 6 months 13
from the date of manu.
facture.
(¥) Marking and delivery  As agreed with the i4
- purchaser.
APPENDIX-A.
(Clause 4.3)

TEesT For CONSISTANCY

" outer flange of the frames. The

A-1. Procedure

A-1.1 The material after thorough working in the hands shajl
have gyod plastic quality without sliminsss or stickiness that would
render it difficult to handle and apply. It shall werk readily ang
smcothly under a pclette knife without crumbling or cracking. After
being moulded in placss, it shall hold its shape until set. In respect
of these properties, it shall nat be iaferior te the approved sample
when both are tested by the same parson, in the same manner and at
the same time.
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. the opening and the outer flange of the frame.

ExTrRACT FROM LS. 1081 — 1960

Code of Practice for fixing and glazing of Metal (Steel ana
Aluminium) Doors, Windows and Ventilators.

3. Materials-—

3.1. Putty.—Putty used for glazing metal door, window or venti.
lator shall ccnform to LS. 420—1953.

3.2. Mastic. —The requirements of mastic used i
door, window and ventilatcr shall be as agreed to
purchaser and the supplier.

n fixing meta)
between the

4. Type and size of openings:—

4.1. Types of openings. —Mstal doors, windows or ventilato.s
may be required to be fixed to either mascnry cpenings (including
brick, concrete, stone and marble) or timber openings or steel work

4.1.1. Masonry openings. —Masonry openings may be eithes
rebated or flush, and in either case they may either have externa
rendering applied or be ‘fair-faced” (that is, without external render)
it is usual for stone and marble masonry te be fair-faced.

4.1.2. Timber opz1ings. —Timber opznings are invariably rebated.

4.1.3. Steel worl; openings. —Steel work openings vary in detaiie |
design, but shall bz s> d:signad that the outer flange of the docr
windcw or ventilator frams ssctions oveilaps a steel surface ejther
externally cr internally.

4.2. Size of openings. —The cverall size of both flush s rebated
openings to which the units are to be fixed shall allow a clearance
between frame and cpening, and the amcunt of clearance depends
on whether the opening is externally rendered or kfair-faced.

4.2.1. Flush openings. —Rendered flush openings shall allow a
clearance batween frams and opzning ejual to the thickness of the
rendering (see Fig. 1-A and 1-B). Fair faced flush cpenings shall
allcw a clearance of 3 mm. (or 1/8 in.) batween frame and ¢pening
(see Fig. 2).

4.2.2. Rebated openings:

(a) Fair-faced masonry cpenings and timber openings  shal|
allow a clearance of 3 mm. (or 1/8 in.) batweer the opening and the
inner flange of the frame as well as between the opening and the

 depth of rebate shall therefore be
equal to the cistance between the inner and outer flanges- of the door,

windaw cr ventilator frame. Therebate shallbe 12.5 mm. (or 1/2 in.)
inthe case of gzneval building and Jjindustrial windows (see Fig. 3-A
3-B and 4).

(b) Rendezed masonry openings shall
3 mm. (or 1/8 in.) = between the opening and
frameand a clearance equalto the thickness of

allow a clearance of
the inner flange of the
the rendeling between
The depth of retate
shall therefore be adjusted accardingly (see Fig. 5).
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9+13. Dressed stone and marble Burrounds snall be drilled and
stugged for wood screws in the same manner as recommended in
6.12.

6:14. Wood surrounds shall normally be rebated and when
fixing ta th2se mastic shall be applied to the sill of the ppening and
unit placed on it with the jambs and head buttered with mastic,
This shall be applied freely to the channel of the outside frame
before offering it up to the rebated opening. The unit shall be

1cwed with wood screws (see Fig. 4).

T
g
4

0
% THRE S171,P
t

6-15. When fixing to steel work, masticshall be applied as descri-
bedin6- 14 and the unit shall be fixed wit hspecial fixing clip_supplied
with the unit (See Fig. 6-A) or with ruts and bolts (See Fig: 6-B).

6:16:  Th external doors normally have a threshold (see Fig. 8)
When doors are required for internal use, the threshald shall -be
subsiituted with a flat tic bar, In this case the dcor shutters shall
be of usual size. bat as 4 cm. (er 1.5in) finish has to be allowed .for
over the structural floor level, a special base tie bar shall be. fixed
to the jamb member of the frame which projects below the. finished
flacr (see Fig. 9). :

15108 -1960
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FXING LUG

Note :—Daoors which are required for internal use are not required
to have a threshold. This shall be specified at the time of placing
the order as substitution of a flat tie bar for threshold is not possible
after the door has been fixed.

6.17 Iu case of aluminium frames the sucfaces that will be
anchored in direct contact with masonry, metal or wood
shall be protected with 2 coats of alkali-resistant bituminous paint
to avoid direct chemical attack from alkaline or acid solutions fcr
med by moisture and the surrounding materials.

6-18. Allsplatter and drips from wet cement and plaster during
fixing of aluminjum ‘_Fr‘arng_s_l should be removed immediately.

7. Fixing marerials :

7.1. The materials for fixing of doors, windows or ventilators
"o the surrounding shall be as given in Table 1.

TABLE 1—MATERIALS FOR FIXING oF DoORs, WINDOWS AND

VENTILATORS.
Serial - surround and method of Fixing Material.
nim- Fixing.
ber
N (2)

() When fixed to wooden frame rebated 38 mm (or 1}in.)x No. 10
onthe outside. galvanized wood-screws.

(ii) When fixed to plugs in concrete,
stone or brick work rebated on the
outside.

Do.

(iii) When fixed to plugs in concre‘e,
stone or brick work nat rebated on

the outside(thatis, plain or square
jambs). .

63 mm (or 21 in.) x Nao. 10
galvanized wood-screws

FIG |0 B. FIXING LUG
IN POSITION

TABLE 1 —MATERIALS FOR FIPING oF Doors, WiINDOWS AND
VENTILATORS —cont,

(iv) When fixed directto brick work or Slotted  steal adjustable
masonry (that is, plain or square lugs of sizes shown in
jambs). Fig. 10.

(v) When fixed to steelwork Standard clips and 8 mm
(or 5/16 in.) galvani-
zed bolts with hexaa
gonal nuts,

8. Procedure for fiving Composite units :

8:0. General —The fixing procedure for composite doors, wine
dews ani ventilators shall generally be the same as described in6
and in addition shall conform to provisions laid down in 8-1
to 86

8-1, Where larger units are formed by coupling individual unitg
al ogether, the mullions and transomes shall be bedded in mastic
to ensure weather tightness, Mastic shall be applied liberally tothe
channels of the outside frame sections befare assembly, and the
two units being coupled shall be drawn toget her tight with clamps,
the mastic being squeezed out and cut off ngatly when the units
shall be screwed together tight (see Fig. 11-A to 11-H).

8.2. Coupling screws vary in length for different types of coup-
ling but manufacturers shall supply correct sizes and quantities, if
capling requiremsnts are detailed when ordering. A common-
fault is to use coupling screws too long for the particular coupling
and to leave a length of screw projecting through the frame f the
unit to inferfere with the closing of the casement or with the glass
of fix~d light, The offending length of screw shall be cut off, if
this accurs.

8:3. If a composite unit is coupled in suck a way that thereis a -

cross jaint of mullion with transame, the shorter coupling unit shail
run through unbroken. Mullions normally project 2.5 cm (or
1in) at head and sill into the brick, stane ar eoncrete surround,
Fabricated steel mullions shall be cut short when fixing to wood or
steal surrounds or when mee ing a continuous transome, so 2s to
form @ batt joint and aluminium mullions shall ke supplied it}
€nds cut to profile of window frame.
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8:4. Transomes shall be made to preject 2-5 em (or 1 in.) into

. brick;-stbie"of Conerete jambs, where the transome is the membur

4
3

-
-

which runs through unbroken in a cross coupling. Transomes may
be cut to match the outer or inner flange of the frame secticns, as
dppropriate, or cut to profile of the frame scction in the case of

aluminium. :

8:5. Pockets shall be cut in the surround to appropriate depth
to take the projection of the coupling member, when cutting holes

3

L

¥ for lugs.

8:6. Doaors, Windows and Ventilatcrs may have tubes as verti-
; cal coupling members to allow coupling at any desired angle so as
to form a bay composite unit. Standard galvanized iron pipe
of nominal 25 or 32 mm (or 1 in. or 1} in.) inside diameter are suit-
dble for this purpose. After carefully setting out the unit to aeter-
mine the exact angle required, the tube mullions shall be drilled
and tapped with holes to match the fixing holes in the door, window
or ventilator frame. Tube mullions are normally supplied by the
manufacturer ready drilled anc tapped and therefore full aetails
of the setting out of the bay shall be provided when ordering. -

* Caps and bases of steel plate of suitable thickness and area shall
be welded to the top and bottom of tube mullions where these are
réquired to bear a load. Otherwise tube mulljons are non-load
 bearing and shall project 25 cm (or 1in.) at head and sill as in 8-
(See Fig. 12-A to 12-E).

é Mastic shall be applied to tube mullions as described in 8-1 and
ithc outside join!s subsequently pointed,

9. Fitting and Hardware :

& 9:1. Auy hardware, if fixed in position, shall be removed before
iﬁxing the unit in the surround and the moving part shall be secured
with wire or string during erection and while the building work is
i *eing completed ta prevent damage to the part.

4 9.2. Hardware shall be fixed as late as possible preferably just
§ before the final coat of paint is applied. It shall be fitted in’ a
workman like manner, so that it may not work loose, and in such a
ay that screws and pins are not marked and mutilated by.hammers
nd screw drivers. It shall be tested for correct operation, -

s -

9-3. When side hung casement are fitted with friction. hinges,
the hinges shall be adjusted to the required tension by adjusting the
uts on top and bottom hinges equally. If one hinge is tighter
hanthe other the casement may get twisted when opening or closing
o there is a consequent danger of breakage of the glass panes.

9:3:1. The friction required depends on the location. In an
xposed site where high winds are expected, more friction is needed
an in a sheltered location. For average conditions the nermal
tting of a friction hinge requires a pressure of 10 kg/cm2 (or 14
jom?) to gvercame it. Friction shall be measured with gauges
r'_judgcd. From time to time the nuts may require slight «djusi-
gnt, but ov] shall not be used on frictjon hinges.

1

g
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9.4. Whereas the friciicn hinges are f the pretecting “iype
side hung casements may have ordirary projectirg type or rn-
projectirg tyr e hinges. The projecting type hinges project approxim
65 cm (or 2§ in.) and enable the outside surface of the glass panes
to be cleaned from the inside. In case of double shutter casemdpts
the out side surface of the glass can be cleaned even though the Hin.
ges are not of the projecting type. - But in the case of all other side
hung casements projecting hinges are necessary from the point _Eof
view of cleaning. The progjcting hinges also enable the opening
shutter of door or window to fold back against the wall which
is not possible with the non-projecting type. In order to enable the
door or window shutters to fold back, the doors or windows shall
be set in the reveal as shown in Fig. 13-A and 13-B.

A

10.  Glazing:

o

"

10.1. B:f.re glazing, all opening parts shall be checked to
that they are clysing correctly and are well bedded and not twisted
in any way. i

10.2. The weight of glass in a side hung casement causes it ito
drop slightly on its hinges. Before glazing, therefore, the casement
shall be set in a slightly high position in its frame. The glass shall also
be set slightly out of square in the frame, that is, high and towards
thé outside (handle) jamb. This can be effected by using little
springs of wood to wedge the gla:s at certain points (see Fig, 14)-

10.3. In case newly galvanized doars,
not expased to the weather for at least three y
be experienced when glazing as the putiy may fail to stick to the
frames. To overcame this, a thin film of raw linseed oil shall |
applied to'the glazingrebate with cloth soaked in linseed oil.

104. The frame shatlbo completely cleancd and bedding p ty
shall be placed in the rebate before glazing. Glass shall then
cushioned into this bedding putty properly and shall be fronted
with frant putty which shallstop 2 ta 3 mm (or 1/16 ta 1/8in.) from
the sight line of the back rebate to enable the painting to be done
up to the sight line,.to seal the edge of the putty to the glass. T
baek putty which his aazed out over the glazed rebate shall th
‘be cut off square and smoathed down. This back putty is necessary
as apart from preventing contact of this glass with the steel at any
pointy’it will also prevent glass rattle and the ingress of moisture
which may corrode the steel frame. | i

windows or ventilatérs
maonths, difficulty

10.5. For doors and windows where
cm (or 24 x 12 in.) glass shall be secured by special spring glazing
clips which shall be inserted in holes already provided in the steg]
doors or windows, before applying the front putty. |

60 x 30 em (or 24 x 12 in.) spring glazing clips are not consider

10.6. For outside glazed windows where pane sizes do nat exce;
necessary, H

pressure may be experienced or in any case where specially desir

10.7. When g]uzing very large panes of glass, or when heavy winj
©
by the user dazing bead may be used instead of front putiy,

}
i
!
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GLASS

FlGla POSITION OF GLASS IN SIDE HUNG CASEMENI

10.8. When glazing with bed instead of front putty, putty shall
be applied to the face of the bead which is in contact with glass
and back putty would also be necessary.

10.8.1. Beads shall be of durable timbers of Class I and Class II
specified in 1.S. 401-1954 or of rustproof steel or of aluminium,
The bead shall have mitred corners.

10.8.2. The position and size of the bead may depend on the
thickness of glass used. The bead shall be fixed with screws spaced
pot more than 10 cm (or 4 in.) from each corner and not more than
20 cm (or 8 in.) apart and the doors or windows shall be drilled
during manufacture with holes accordingly.

10.9. The standard sections for domestic and indus‘rial windows
are not suitable for double-glazing units, which require deeper
reoates and glazing nibs. Special frames, or special inserts for
standard frames as agreed between the purchaser and the vendor
snall be used in such cases.

11. Finishing :
11.1. The site finishing of doors, windows and ventilators shall
assure TWO purposes @
w) protection of the metal (in the case of ungalvanized material)
and
{b) decoration of the assembly (for both galvanized and ungal-
vamized material).
11-2. Site finishing shall consist of the application of an under-
coat and a finishing coat of paint, after any necessary touching up.
In the case of aluminium frames site painting is not necessary.

11.2.1. In the case of ungalvanized surfaces, the undercoat need
got necessarily contain rust inhibitive ingredients as it is not in
girect contact with the steel. It shall however be highly resistant

to moisture and to physical and chemical disintegration by the
weather, and compatible with the priming coat used by the manu-
facturer. Lead-based paints are generally suitable, but in case or
doubt the manufacturer shall be consulted.

The final finishing coat, chosen to suit the decorative scheme shall
also conform to the above composition to a lesser degree. It shall
be a tough, hard, smooth paint designed for external use, and com-
patible with the undercoat.

11.2.2. In the case of galvanzied surfaces, the primary considera-
tion for the undercoat is to obtain good adhesion. Adhesion 10
newly ralvanized work is difficult to obtain and consequently natura:
and chemical etching or the application of a suitable primer shall
be carried out before applying finishing coars. Natural etching
is achieved by weathering for several months before painting. The
main disadvantage hereis bcing able to judge when the frames have
been sufficiently weathered. Chumical etching is achieved by treat-
ing with a copper fréo mordant soluticn ; these mordants are
usually based on phosphoric acid. The main disadvantage of this
method is entrapment of mordant solution in crevices where it can
destroy the coating and even promote corrosion. The safest method
18 by application of a primer based on calcium plumbate, where all
thatis necessary is to clean down (normal practice) befcre apply-
ing the paint. The calcium plumbate content of the pigment in
such a primer shall be not less than 70 per cent. The final finishing
coat on galvanized work shall be similar to that specified for un-
galvanized surfaces in 11.2.1.

11.2.3. Care shall be taken to see that the putty receives adequate
coats of paint and shall be dry and hard before painting. It is
advisable to carry the paint slightly beyond the edge of the putty-
glass junction line to be certain of sealing the junction line (see 10.4

This document s downloaded from Tamalnadu Draughlsment's Associabon Websibe (www inda couin)



11.2.4, On no account shall non-ferrous parts, that is handles’
stayes eatches, etc. be painted.

11.2.5. Paint shall not be applied to working parts, such as handl:
P ins, hinge pins, etc., where it can impede free action.

ExTrRACT FROML.S. 851—1957.

Specification for Synthetic resin Adhesives for Construction
Work in Wood.

2.1. Assembly Time :

2.1.1. Closed Assembly Times. The time elapsing between the
application of the adhesive ar.d assembly of the joint components
and the application of pressure.

2.1.2. Open Assembty Time.—The time elapsing between the
application of the adhesive and assembly of the joint components.

2.2. Close Contact Adhesive .— A non-gap-filling adhesive suit-
able for use only in those joints wherc the 'surfaces to be joined are
brought into close contact by means of adequate pressure, and where
glue lines exceeding 0-12 mm (or 0.005 in.) can be avoided with
certainty.

2.3. Gap-Filling Adhesive .—An adhesive suitable for use in those
joints where the surfaces to be joined may or may not be in close
or continuous contact owing either to the impossibility of applying
adequate pressure or to slight inaccuracies in machining. Unless
otherwise stated by the manufacturer, they shall not be used where
the glue line exceeds 1.2 mm (or 0-05 in-) in thickness.

2.4, Glue line.—The resultant layer of adhesive effecting union
between any two adjacent parts in an assembly.

2.5. Hardener.—A material used to promote the setting of the
resin. It is supplied separately in liquid or powder form. It is
an essential part of the adhesive, the properties of which depend
upon using the resin and the hardener as directed.

2.6. Pot Life.—The time between the mixing of the constituent
parts of an adhesive and its reaching the stage when it is no longer
usalle.

2.7. Spread of Adhesives.—The area of surface covered by 0.5
kg. (or 1.0 1b.) of glue mix prepared in accordance with the manu-
facturer’s instrstions.

2.8. Storage Life.—~The period for which the adhesive or the
adhesive components can be stored without affecting their suita-
bility for use in accordance with this standard.

2.9. Synthetic Resin.—A phenolic synthetic resin is derived from
the reaction of a phenol with an aldehyde. An aminoplastic
synthetic resin is derived from the reaction of urea, thio-urea,

melamine or allied compounds, or mixtures of these compounds,
with formaldehyde.

2.10. Synthetic Resin Adhesive.—A composition substantially
consisting of a synthetic resin of either the phenolic or aminoplastic
type, including any hardening agent or filler and extender which
may have been added by the manufacturer or which may be required
to be added before use, according to the manufacturer’s instruct-
tions.

3. Types :

3.1. Synthetic resin adhesives shall be of the following three
types, depending on their degree of resistance to water and micro-
organisms :

(a) Weather and Boil Proof (WBP),
(b) Moisture Resistance (MR), and

(¢) Interior (INT).

63

“.1.1. Gap-filling and close-contact adhesives of the three types
shall be distinguished by the following symbols :—

Type. Symbol.
- A —=
Gap-Filling Close-contact
adhesive. adhesive.
m ) (3)
(a) Weather and Boil Proof WBP/GF WBP/CC
(b) Moisture Resistance 2 .. MRJ/GF MR/CC
(¢) Interior INT/GF INT/CC

4. Keeping Qualities :

4.1. The adhesives shall comply with the requirements specified
under 6 after the resin and hardener have been stored in the ori
ginal closed containers according to the manufacturer’s instructions
and up to the date recommended by the manufacturer.

5. Instructions for use :

5.1. The manufacturer shall furnish written instructions detail-
ing the manner in which each resin or recommended combination
of resin(s), hardener(s), filler, fortifier and extender shall be used.
The instructions shall give information in the manner indicated
under 5.2. to 5.6. where applicable.

5.2. Storage Life of Adhesive Components.—~The manufacturer
shall specify the storage life of the adhesive components.

5.3. Preparation for use.—The preparation of resin, hardener,
fortifier, filler and extender, m thod of mixing, recommended . types
of mixing, apparatus, and necessary precautions of any kind shall
be stated.

5.4. Usable Life of Mixed adhesive or Pot Life.—~The maximum
time shall be stated during which the adhesive maintained at tem-
peratures of 15, 20, 25, 30, 40, and 45° C would rem:in fit
for use so as to comply with the requirements of the specific: tion.

5.5. Methods of Use.—Guidance on the following points shall
be given:—
(a) Range of moisture content of wood ;
(b) Preparation of wood surfaces ;
(c) Methods of application, such as single or double spread;
(d) Normal amounts of spread for single glueline ;
(¢) Maximum and minimum open and closed assembly times,

() Recommended range of pressyresin Kg. per sg. em. (or Ib.
per sg.in.); :

(g) Post-treatment of finished products; and
(k) Cleaning of containers and test,

5.6. Setting times and conditions.~The recommended range of
temperature to which the adhesivein any glueline may be subjected
and also the minimum and maximum times for whieh pressure shall be
mhintained on unstressed joints at temperatures within the range
shall be stated.
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he arch, with a central support to the purlin fixedin a brick joint  be fixed to the weed work at the cornmers amd at about 15cm

with cement. This eentral support will be 10 mm diameter mild-
steel rod taken 10 cm into the joint and bent up to support the
purlin similar to the other dogs. The main frame joints shall be
halved and screwed and the reepers shall be housed in the frame.

2. The covering shall be of 1,25 mm thiek galvanized irom
sheeting or other light sheet, as may be defined in the schedule
item. Thetop and front sloping free of the sunshade, for pli-
able sheeting shall be in ene piece without joints and the
two side sheets of the frame in single sheets, unless other-
wise permitted by the Executive Engineer. The covering shall

\
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irtervals aleng theedges of the frame with 2 cm galvanized iro®
screws amd washers. In all cases, the top covering shall be taken
7.5 cm. into the wall, and set and finished properly with mastic or
cement mortar.Neat seints shall be made and so finished that there
will be ne leakage during raims.

3. The rate shall be complete for one sunsbade to suit the size
of windew defined imthe schedule item, and shall include all wood
werk—sheet cevering, mild-steel anchors and dogs, fixing, etc.
cemplete im pesition and painting two coats of best approved paint
of celeur which will be defined in the schedule item or in ap adden-
dum specification (See fig. 1).
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EXTRACT FROM LS. 278—1969.

4. Manufacture and sizes :

4.1. Types : - The galvanized steel borbed wires shall be of two types. Type’A'(l_owa Type) and Type B (Glidden Type).

LINE WIRE

l __PITCh OF BARES

DETAILS OF PARBED WIRE

4.1.1. Type A (lowa Type) .—The barbs shall have four pontsi
and shall be formed by twisting two point wires, each two turns,
tightly around both line wires making altogether four complete
turns.

4.1.2. Type B (Glidden Type)—The barbs shall have four points
and shall be formed by twisting two point wires, each two turns,
tightly around one line wire making altogether four complete turns.

4.2. The galvanizsd steel barbed wire shall be of the size desig-
nations given belocw : - : 3 bl

Size desig- A:;,ig:f;‘:ir Wiff::; gﬁ:;;zp’ D;::z?;gi
nation. of wire wire. iwo barbs.
Line wire, point wire, Mr._ﬁ. J-A_a'i_n_.
) ) (©)] 4) (5) Q)
mm. mm gim. glm, mm.
| Q. 2.50 2.00 125 108 75412
y S & 2.50 2.00 103 89 150412
3 s 2.24 2.00 106 97 75+12
4 . e 2,24 2.00 85 78 150412

4.3. The barbed wire shall be formed by twisting together two
line wires, one or both containing the barbs. The sizes of the line
and point wires and barb specings shall be as specified in 4.2.

4.4 Tolerdnces: The permissible deviation from the nominal
diameter of the line wire and the point wire shall not exceed 0.08 mm,

4.5. The barbs shall be so finished that the four points are set
and locked at right angles to each other (see Fig. 1). The barbed
shall havea length of notless than 13 mm.and not more than 18 mm.
The points shall be sharp and cut at an angle not greater than 35°
to the axis of the wire forming the barb.

"5, Freedom from defects :

5.1. The line and point wires shall be circular in section, free from
scales and other defects and shall be uniformly galvanized.

5.2. The line wire shall be in continuous lengths, and shall not
contain any welds other than those in the rod before it is drawn. The
distance between successi ve, splices shall not be less than 15 metres.

ExTRACT FROM L.S. 1038 - 1968.

4. Standard sizes, tolerances and designations :

4.1. Sizes : Thetypesand theoverall sizes of steel doors, window
+nd ventilators shall be as given in Figure 2.
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4.1.1. The dimensions shown in fig. 2 are overall heights and
widths to the outside of frames of steel doors, windows and venti-
lator. Thasz sizes are derivad after allowing 3 mm. clearance onall
the four sides for the purposes of fitting the doors, windows or
veatil tors into modular openings (see Fig. 3).

4.2. Tolerance : The sizes indicated in Fig. 2, for door, window
or ventilator frames shall not very by more than 4-1.5 mm.

4.3. Designation : Doors, windows and ventilators shall be
designated by symbols denoting their width, type and height in
succession in the following manner.:— ,

(@) Widt : 1t shall be indicated by the number of moduleg
in the width of opening. :

() Type :
alphabet :
C

It shall be indicated by the following letters of

Centre hung shutter,

Fixed glass panes,

With horizontal glazing bars.
Without horizontal glazing bars,
Side hung shutters, and

5wz oo

Top hung shutters.

]..'a.q.j:"_

5
$
it ] o

-

eNs 10 BHS 20

L_ 209-2_){ |___ I”-A__._‘

6 Hs 2 aNs 2)

2 A

466-3A—11A

83

_ (¢) Height : 1t shall be indicated by the number of trccule
In the height of opening.

Example : A window of a width of 10 modules (99.4 cm.) and
height 12 modules (119.4 cm) having horizontal glazing bars and
side hung shutters is designated by 10HS 12,

. 4.3.1. Composite doors, windows or ventilators shall be designated
In the following manner: —

(@) A 12 module wide and 21 module high horizontally glazed
side hung door coupled on its two sides with two side hung
horizontally glazed windows, 6 modules wide and 12 module high
is designated by 6 HS 12/12HS 21/6 HS 12.

(b) Two 10 module wide and 12 module high horizontally
glazed side hung windows coupled side by side with two fixed glass
pane ventilators at top, each 10 module wide and 6 module high,
is designated by

10 HP 6/10HF 6

10HS 12/10 HS 12

4.4. The purchaser shall supply the information as given in Appen-
dix A while placing order for steel doors, windows and ventilators.

| 9%:4 | - s
]
|
0 HSG 20 12 HS 20
1 0
[6 Hs 21 12 ug 21
DOOFRA S
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2.C. VENTILATORS
(ALL DIMENSIONS IN CENTIMETRES)

TYPE AND SIZE OF STEEL DOORS WINDOWS AND
VENTILATORS

|
|

REG|STARCE WELDED

H\

(2
‘].(__Gsmﬂ

E LUG

fe————— G178 OF OPENING

[
KAl

Im = s T
‘..M__GU’EE ALl SIZE oF DOOR, ™. T

' WINCOK O VENTILATDR r_
e @
7 & 4 \ / 2 —1 7 X
¥ §

F1G,3 QIZE OF STEEL DOORS, ruMoows OR
VENTILATORS (N RELATION TO SIZE OF OPEMNG
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5.3, Glass panes.—Glass panes shall weigh at least 7.5 kg./m
and shall be free from flaws, specks or bubbles. All glass panes
shall have properly squared cornersand straight cdges. The sizes
of glass panes for doors. windows and ventilators shall be as given
in Table 1.

TABLE 1—Gurass Sizes (Clearance Allowed)
(Clauses 5.3 and 9.1.1)

Designation.

M

6 NS 20
8 NS 20 en
10 NS 20
12 NS 20

6 NS 21
8 NS 21

Designation. Quantity. Glass size

(width X

Height).

m (2) (€)]
No. gluzing bar fixed type.
6 NF 6 e 1 3% 55 X 55
10 NF 6 s & . 46 %X 55
12 NF 6 e 2 ; 56 x 55
15 NF 6 y 2 46 X 55
1 48 x 55
18 NF 6 2 56 %X 55
1 7 58 x 55
6 NF 12 3 1 55 x 115
10 NF 12 . 2 46 x 115
12 NF 12 £ 2 56 x 115
15 NF 12 i EZ 46 x 115
1 48 x 115
18 NF 12 .o {2 56 X 115
1 58 x 115
6 NF 15 4 P 1 55 x 145
10 NF 15 e 2 46 x 145
12 NF 15 . .. By 56 x 145
15 NF 15 aE 2 46 x 145
1 48 x 145
18 NF 15 . wié 2 56 x 145
1 58 x 145
No glazing bar top hung type
6 NT 6 o .o 1 £ 52 x 52
10 NT 6 3 i 2 ey 45 x 52
12 NT 6 i i 2 - 55.% 52
15 NT 6 i o 2 = 45 x 52
1 ds 46 x 52
18 NT 6 ” s 2 i 55 x 52
1 o 56 x 52
6 NC 6 : . 1 48.0 x 48
10 NC 6 % 2 o 43.5 x 48
12 NC 6 . 4 2 i 53.5 x 48
15 NC 6 " g 2 i 43.5 x 48
1 s 42,0 x 48
18 NC 6 e 3 2 & 53.5 x 48
52.0 x 48
No. Glazing bar side hung type—cont,
6 NS 12 .. 1 52:0 x 112
10 NS 12 . 2 4.5 x 112
12 NS 12 2 54.5 x 112
ISoNS 12 e 2 44.5 % 112
1 48.5 x 112
18 NS 12 wa 2 54.5 x 112
1 58.5 x 112
6 NS 15 1 3 52.0

10 NS 15 : 2 : s o }2%
12 NS 15 . 2 ¥ 54.5 x 142
ISNS15 .. .. 2 . 44.5 x 142
1 . 48.5 x 142
18 NS 15 2 54.5 x 142
1 58.5 x 142
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10 NS 21
12 NS 21

6 HF 6
10 HF 6
12 HF 6
15 HF 6
18 HF 6
6 HF 12

10 HF 12 -

12 HF 12
15 HF 12

18 HF 12
6 HF 15
10 HF 15
12 HF 15
15 HF 15

18 HF 15

6 HF 20
6 HF 21

6 HT 6
10 HT 6
12 HT 6
15 HT 6

18 HT 6

Horizontal glazing bar fixed type.

Quantity.

)

No Glazing bar side hung type—cont.

Horizontal glazing bar fixed type

e

Horizontal glazing bar top hung tvpe.

.

1
1

[ S I ]

L I N T

2

o0 00 00 B O S = B

&
5

10
10
(s
[10
5

6

6

2
4

.

.

Glass size
(width X
Height).
3 "
-
52.0 x 192
72.0 % 192
445 x 192
54.5 x 152
52,0 x 202°
72.0 x 202
44.5 x 202
54.5 x 202
56 x 27
46 x 27
56 x 27
46 x 27
56 x 27
55 x 27
45 x 27
55 x 27
45 % 27
47 x 27
55 » 27
57T % 27
55 x 27
45 x 27
55 ». 217 -
45 x 27
47 x 27
55 x 27
57 %27
53 x 30
53 x 32
~3
50 x 25
44 x 25
54 x 25
46 X 26
4 x 25
56 x 26
54 X



Glass size
Designation. Quantity. (width x
Height).
m ) 3)
St Horizontal glazing bar side hung type.
\' L]
6 HS 12 2 50 x 25
2 50 x 27
10 HS 12 4 % 44 x 25
_ o i 44 x 27
12 HS 12 i a3 4 54 x 25
4 54 x 27
W5 8 S, 4 : 44 x 25
4 . 4 x 27
4 . 47 x 27
18 HS 12 4 54 x 25
4 54 x 27
4 58 x 27
6 HS 15 o 5 . 50 % 27
10 HS 15 8 i 44 x 27
2 ik 44 x 29
12 HS 15 8 &% 54 x 27
2 e 54 x 29
15 HS 15 8 4 x 27
2 44 x 29
5 47 x 27
I8 HS 15 8 W 54 x 27
¥ 54 x 29
¥ 5 57 x 27
6 HS 20 1 48 x 24
4 48 x 26
1 38 x 26

)

HINGE

PIN

Designation. Quantiry. Glass size

(width x
Height).
(€)] @ 3
Horizontal glazing bar side hung type—cont,
8 HS 20 i 1 e 58 x 24
4 .o 58 x 26
1 s 58 % 26
10 HS 20 .o 2 45 x 24
9 45 x 26
1 35 X 26
12 HS 20 - - 2 55 x 24
9 ‘ 55 x 26
1 45 % 26
6 HS 21 .o o 1 48 X 26
4 48 x 28
1 38 x 28
8 HS 21 .e o 1 68 x 26
4 68 x 28
1 58 X 28
10 HS 21 h % 2 45 x 26
9 45 x 28
| 35 x 28
12 HS 21 o 2 55 X 26
9 55 X 26
1 45 X 28 t

6.2 Side hung shutter.—For fixing steel hinges, slots shall be cu
in the fixed frame and the hinges inserted inside and welded to the
frame. The hinges shall be normally of the projecting type and not
less than 65 mm. and not more than 75 mm. wide (see Fig. 31). The
hinge pin shall be of electro-galvanized steel or aluminium alloy
51 S-WP of suitable thickness.

I et

TYPICAL PROJECTING TYP“E HINGE fCR
SIDE HUNG SHUTJTER

* windows and ventilators without horizantol glazing bars
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1.2. The fixing screws and lugs shall be as given in Table 2. Serifnf’;umber : Sisz:rz{v the
TABLE 2—FIXING SCREWS AND LUGS, pfaflg}of fixing o{ziug'
Serial number and place of Size of the screw
fixing. or lug. (iv) Direct to brick work or masonry Slotted steel adjustable lugs
m @ (that is, plain or square jambs). (natural finish) not less
(i) To wooden frames rebated on the 38 mm. No. 10 galvamised ; than 70 x 16 X 3 mm,
outside. wood screws (see Fig. 20). countersunk  galvanized
" . $ oo brick De m’ chine screws ard nuts
ii) To plugsinconcrete wor or bric! . 12X6 mm, (see Fig, 30).
work rebated on the outside.

(iii) To plugs in concrete work or 65 mm. Ne. 10 galvanized (v) To steel work . .. Fixing a_:hps and 8 mm.
brick work rebated on the out-  wood screws, galvanized bclts and
side (that is, plain or square hgmonal nuts ( see
i2mbs). Fig. 31).

——/:-:—‘—‘] iif‘
1 13

. L
b o

1001n

Pt 16 e
ALL DIMENSIONS 1M MILLIMETRES
fIG 30 SLOTTED FIXING LUG FOR BRICK WORK AND MASONRY
= 40 —>t
25 —*
|

|
N L

B MM
HOLE

o 0 —

e

1

|
I L'

S

AU DIME NSIONS (N MILL METRES

16 31, FIXING CLIP FOR SITELWORK

1S 1028 ~|126D
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F kxtrRAct From LS. 1200 (Part VI11) 1967.

Aiscellaneous.

£.0. Steel doors and windows shall be given in square metres,
stating the sizes of various members and shall be fully descrited.

. 8.6.1. The method of fixing and hanging and fastenings shall be
t pcluded withthe item. 4

8.6.2. Any protective treatment required to be applied at manu-
Facturer’s works, such! as painting and hot dip galvanizing shall be
described.

(LS. : 1948—1961).

SPECIFICATION FOR ALUMINIUM DCORS,
WINDOWS AND VENTILATORS.

4. Standard sizes, Tolerances and Designations :

4-1. Sizes.—The types and the overall sizes of aluminium doors,
windows and ventilators shall be as given in Fig. 3.

4-1-1. The dimensions shown are overall heights and widths-to
the outside of frames of aluminium doors, windows and ventilators,
These sizes are derived after allowing 1-25 cm. clearance on allthe-
four sides for the purpose of fitting the doors, windows or ventilators
inta modular openings (See Fig. 4).

4-2, Tolerances.— The sizes for door, window or ventilator frames
shall not vary by more than+4-1-5 mm

466-3A—124
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4?3. Designation—~Doors, windows end ventilatois skall te
designated by symbols denoting their width, (yre 2nd Leight instcces-
sion in the following manner :

(a) Widilr—1t shall be indicated by the number of modules in -
the width of opening.

(b) Type~1t shall be indicated by tke following letta: ¢
alphabet ;

C—Centre hung shutters;

F~—Fixed glass panes;

H=With horizontal glazing bars;
N—Without horizontal glazing bars;
S—Side-hung shutters ; and
T—Top-hung shutters.

(c): Height=1It shall be indicated by the number of modules in
the height of opening..

Examples— A window of a width of 10 modules:(97:5 ¢m.) and
height S modules (87-5 cm.) having horizontal glazing bars and side-
hung shutters is designated by 10 HS 9,

4-3-1. Composite doors, windows or ventilators shall be desig-
nated im the follcwing' manner :

(@) A 12 module wide and 21 module high horizontally glazed
side-hung door coupled on'its two sides with two-sice-hung horizon-
tally glazed windows 6 module wide and 12 module high is designated
by 6 HS 12/12HS21 /6HS12. .
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e——————————S1ZE OF OPENING e

OVER ALL 8IZE AF DOOR 25 Cm
V‘?J—T_—_ WINPOWAND VENTILARIR e
' : ( C il
1 .
=1

et

reds .'1
1 1|
/ (o pe—]
— \BCM
UNFINISHED WALL

SIZE OF ALUMINIUM DOORS, WINDOWS ORVENTILATORS [N
RELATION TO SIZE OF OPENING

(6) Two 10 madule wide and 12 module high horizontally glazed

o ; ! p : Glass Size
side-hung windows coupled side by side with two ﬁxe_d gl?ss pane Designation, Quantity. Width x Heigh:
ventilators at top each 10 module wide and 6 module high is dcsig-
nated by _ (¢)] (2) (3)
10 HF 6,10HF 6 cMm.
10 HS 12/10HS 12 No Glazing Bar Fived Type
; 6NFI12 .. - 5 1 53-0x113-0
5. Materials. 10NFI12 2 45:0x113.0
5:1. Aluminium Alloy Extruded Sections : 12NFI12 . 2 550x113-0
.5-1.1. Alluminium alloy used in the manufacture of extruded {SNF12 { 2 45:0x113.0
windaw sections shall correspond to LS. Designation HE 9— WP of 1 47-5x113.0
LS. : 733—~1956. Specification for Wrought Aluminium and Alumi- I 50
nium alloys, Bars, Rods and Sections (For General Engineering [§NF12 11 57:5;3 ;gg
Purposes).
] il .
5.3. Glass panes.—Glass panes shall weigh at least 7.5 kg/M* 6NFI15 { 1 ggg;‘f%l?gog
and shall be free from flaws, specks, or bubbles : All panes shal
have properly squared corners and straight edges. The sizes of 1ONFI1S5 . { % ig‘ox 27-0
the glass panes for use in doors, windows and ventilators shall ‘0x113-0
be as given in Table I IZNF1IS g { 2 35:0x27-0
2 35:0x113-0
TABLE I—.GLASS S1zeS (CLEARENCE ALLOWED). )' ,12 1;0 X27+0
*5x27:0
(Clause 5-3.) 15NF15 _ \ 2 45-0x113-0
Glass size L1 XD
Designation. Quuntity. Width < Height. % g;g X27-0
Fl *2X27-0
0 @ ® 1ENER 2 55-0% 1130
_— 1 57-5x113-0
No Gluzing Bar —Fixed Type. 8NF6 .. 1 73-0x53-0
6NF6 .. - = 1 53:0x53-0 1 53:0x84-5
6NF21 1 53-0x27-5
10NFG6 .. ) b 2 45-0x53-0 1 53-0x56-0
12NF6 .. 2 55:0x53-0 No Glazing Bar Top-Hung Type.
2 45+0x53:0
I5NF6 .. { 1 47-5x53-0 6NTE v i . 1 50-0x50-0
2 55:0%53-0 10NT6 .. 2 44-5x50-0
18NFG ... { 1 575 % 53-0 el
' 12NT6 .. 2 54:5x50-0
6NF9 .. 1 53+0x83-0 5 00
| x -
10NF9 .. o - . 12 45:0x83-0 15NT6 .. { 1 45+5%50-0
12NF9 .. : 2 :S-OXSS-:JJ 18NT6 . { ? gi{s).:ggg
2 5+0X83-
15NF9 .. L1 47:5%83+0 8NT6 .. .. .. 1 70-0 X500
2 55-0x<83-0 J1 50-0%x51-5
18NF9 .. L1 57-5%83-0 6NT9 .. .. .. 11 53-0x27'5
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TaBLE [— GLAsS Si1ZES (CLEARENCE ALLOWED)

] i Glass Si Designation. Ddantiry, Class Size
Desighation Pein Width % Height. o Width % Height.
) ) (3) g (€3] (2) 3)

CM. CM.

Horizontal Gluzing Bur-Fixed Type.
No Glazing Bar Centre-Hung Type.

6HF6 .. .. .. 2 53-0 X260
SREE: .. e I 46-0 x46:C 10HEG 4 45:0%26-0
10NC6 .. s i 2 42-5 X460 12HF6 4 55-0x26-0
71, o 3R 2 52-5 %460 15HF6 FL; ﬁzgﬁg:g
2 45-0%33-0 ] .0%26-0
15NC6 . L1 43.5 x46-0 18HF6 (% S
2 55-0%53+0 : 2 53-0%27'5
19NCGx [ 1 53:5 X460 Wil { 1 53-0%26+0
8NC6 .. 1 66+0 %460 4 45-0X27+5
10HF9 .. L2 45:0%26:0
12HF9 .. { 4 5540 X27-%
2 55-026+0
No Gluzirg Bar Side-Hung Type. 1SHF9 .. 4 45-0 %275
2 45-0%26-0
o . L oo P g
10NS9 .. 2 43-5x80-0 18HF9 .. (4 55-0%x27-5.
2 55-0x26:0.
12NS9 .. 2 52:5 %800 ’L 2 57:5% 275
P [ 2 435 %800 B PINTY
Ll 1 47-5 %830 6HFI2 .. 4 53-0x27-5
' 2 52-5%80-0 10HF12. . 8 «0.X27:5
18NS9 .. .. [1 PO OHF12 45:0x27+5
12HF12. . OX2T-5"
6NSIZ .. . 1 50-0110-0 ol 8 SRR
8 4 7
1ONS12 2 s35x1100 ISHFIZ.. .. (8 9933
12NS12 2 52:5x110-0 18HFI2.. [ 3 55-0x27-5
57-5%27-
15NS12 2 43-5x110-0 5%27'5
1 53-0%27-0
15NS12 id 1 47.5%113.0 6HFI5 .. [ 4 53-0 %275
45-0x27-0.
Yeiio (2 52-5%110-0
18 Ll 57-5x113-0 — (2
A T e L8 45-0x27-5
siflis [ 1 53:0%27-0
6 1 50-0x110-0 {3HES 2 55-0.¢27-0
. [ 8 55-0%27-5
o [ % 45-0x27-0
2 43-5x110-0 g 3 45-0%27-0
15HF15, . 1 47-5%27-0
12 55:0x27-0 027
12NS15 [ 2 52:5%110-0 L il
2 45:0%27-0 2. 55:0x27-0
I5NS15 ! 47-5x27-0 18HFI5. . 1 57-5%27-0
2 43-5%110-0 8’ 55:0x27-5
1 47-5x113-0 s 57:5x27-5
2 55:0%27-0 ; «0%26
18NS15 Fed iR ! g;g xﬁboo BEEG.. 20 Via = s 2 7340 X260
5w . & 3. .
g et 6HF21 .. . : 6 535:0%27-5
(1 g
SR e e +0%27- 1G ’
t 1 66-0 % 560 Horizontal Glazing Bur top-hung Type
r 22 55%'5"3{;' % 6HT6 .. .. .. 2 50-0 X24-5
2821 "5 X 56 ; - ; . .
1 f 1 50-5%27.5 10HTG .. : 4 44 5x24-5
L1 40-5x27-5 MG s o s 54:5%2+5
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TABLE 1— GLASS S1:Bs (CLEARENCE ALLOWED.)

Glass Size : Glass Size
Designation. Quantity. Width x Height. Designation. Quantity. Width x Height.
(1) (2) 3) (1) (2) (3)
CM. CM.
Horisantal Glcsing Bar top-hung Ty8e—cont, Horisontal Glosing Bar top-hung Nype—cont.
15HTG .. (4 45-0x26-0 2 50:0%26-0
L2 44-5%24-5 GHRI2 4 (3 50-0%27-5
18HTS .. [ 4 55:0 %260 4 43-5%26+0
L2 54-5 X245 10H512 [ 4 43:5x275
6HT9 i 50.0 X260 ey 52-5%26-0
1 50-0 x 24-5 12HS12 [ 4 52-5%27's
1 53-0%27-5
, 4 43-5 %260
8HT6 2 70:0x24-5 15HS12 { 4 43-5x27-5
4 47-5 %275
18512 { 2 e
Horizontal Glazing Bar Centre hung typ:. . 5%27-5
: % sy 4 57-5x27-5
6HC6 .. 0% e 2 -0x22-5
. = v 6HS15 ) Sg-OXZE-O
HCS .. 42-5x%22-5 . 2 50-0x26-0
HORCS . 2 50-0x27-5
v 2:5%22-
12HCé6 4 52-5%22-5 — { i 15.0)(27'0
15HCG .. [ 4 45-0%26-0 3-5%26-0
L2 435x22-5 4 43-5x27-5
18HCG .. 4 55:0%26-0 2 55-0x27-0
’ = f_ 2 53:5x22.5 12HS15 f 4 52:5X26+0
: L4 52-5%27-5
H 2 66:0%22-5
SHOS 2 450x27-0
1 47-5x27-0
15HS15 q 43-5%26+0
4 43+:5%27-5
Horizontal Glazing Bar side-hung type. L 4 J-5x27-5
6HS9 .. AR iz 3 50-0 % 26-0 2 55:0x27-0
1 575 %270
10HS9 .. 6 %3:5%20-0 18HS15 4 52:5%26-0
4 52-5%27-5
12HS9 .. 6 52:5%26-0 L 4 57-5 X215
15HS9 .. feé 43-5%26-00 1 66-0 X240
2 47-5%27-5 §HS21 .. 4 66-0x27-5
1 47-5 % 26+0 1 56:0<27-5
18H39 .. 6 52+5%26-0 2 50-5x24-0
42 57.5%27-5 12HS21 49 50-5x27-5
L 57-5%25-0 L1 40-5x27-5
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5. Tests and Physical requirements.

6.1. The physical requirements of sealing compounds sha llconform
to those given in Table 1.

6.2. Tests shall be carried out as described in the appropriate
appandices specified in Table 1.

TABLE ] —PHYSICAL REQUIREMENTS OF SEALING COMPOUNDS OF GRADES
A AND B.

(Clauses 6.1. and 6.2)

Serial number and Characteristics. R:zx;irre- Method of Test.
(1) @ (3)

(i) Pour point, Max 180°C  Appendix A.

(ii} Softening point, Min. . . 75°C L.S. 1205-1958.

(iii) Increase in softening point 5°C Do.
after heating to 20°C above
pour point for 3 hours, Max.

(iv) Flow test, percentage, max. .. 5 Appendix B.

(v) Extensibility Min. 6 mm. Appendix C.

158

Serial number and Characteristics.

(1)
(vi) Fuller settlement, different from
mean per cent, Max.

(vii) Resistence to grit penetration
on impact test at 35° C, in
tenths of a mm., Max. (For
Grade A only).

(viii) Flash point, Min. .. -

(ix) Penetration, at 25°C 100 g. 5s,
1/100.

(x) Jet fuel resistence :—

(a) increase in penetration as
measured in (ix) after 7
days immersion in jet
fuel, max (For grade
B only).

(6) Change in weight, after 7
days immersion in jet
fuel per cent, Max.

Requirement. Method of Test .
(2 3)
10 Appendix D.

20 or 1&33 Appendix E.

200°C 1.5.-1209-1958
Method C.
15 Min. LS. 1203-1958
20 Max.
15 Appendix F and LS.
1203-1958.
1 Appendix G.
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SECTION XIV.
SIEEL AND IRON WORK.

INDIAN STANDARD EXTRACTS

1.45' 1 Pagg
Numbe ., Numbeu,
26-19(9 s .- o .- Specification for structuralsteel .. » L3 bs " 167
1148-15¢4 .. - ki <+ Specification for rivet bars for structural purposes . : 168
1929-19¢1 .. ~n - -+ Specification for rivet for general purposes - 5 . 168
800-1962 .. o v .+ Code of practice for use of structural steel in general 169
building construction.
191-1967 .. i - «s Schedule of unit weights of building materials “ : 171
1200 (Part VIID)-1967 Ve .« Method of measurement-steel work and iron work . ; 173
1608-1960 .. . r -« Method for tensile testinge of steel products other than 175
sheet, strip, wire and tube. i

1599-1960 .. e s -+ Method for bend test for steel products other than shect, 176
strip, wire and tube.

3803‘1967 e .e e .

Method of elongation conversions for steel . e i 177

1367-19F1 .. e ««  «« Tecl n'eal sypply conditions for threated fasterners .. ; 179
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NOTE.— In trusses of large spans, to provide for expansion, the
. co-efficient for wind pressure corresponding to ‘‘one end free “should }
be used.

To find the length of any member between points of intersection
multiply S by the length co-efficient for that member.

: Note.—The following stress co-efficients have been' calculated on

' the assumption that tke roof purlins occur over the points of inter-
section of the various members with the principal rafter; when such
is not the case, bending is produced in the rafter which necessitates
further calculation, or allowance being made, when deciding its

section.

For additional information I.S. 800/1962 shall apply.

TanLe XIV.
Figure ~ Member  Dead Stress co-efficients. length
nitmber. of feady, gt T ey g
truss. Normal wind Pressure  ef ficients
s iy
Both One
ends end
fixed. free.
M @ 3 ) (5) )

(AB 0838 0875 - 027950
y BD 0-727 0375 . 027950
| BC 0°223 0°500 013075
1 {AC 0750 0978 031250
| CE 0500 0419 0°18750
Lcbh 0-250 0559 031250
(AB 0932 1042 i 018634
| BD 0758 0820 o' 018634
| DE 0783 1-042 s 018634
2 | BC 0179 0401 < 016797
and3 | DC 0°179 0401 a 016797
1 AC 0833 1165 . 031250
'\ CF 0:500 0419 e 018750
LCE 0333 0746 o 031250
AB 0978 1*125 1+125 013975
BD 0922 1°125 1-125 013975
DF 0866 125 1125 013975
FH 0.811 1°125 1125 013975
BC 0112 0.250 0-250 006987
g | FG 0112 0-250 0250 006287
45 DE 0224 0500 07500 0°13975
sy AC 0-875 1°258 1°397 0.15625
CE 0750 0978 1°118 015625
BT 0500 0419 0559 0°18750
cD 0125 0279 0279 015625
DG 0125 0279 0279 015625
GH 0375 0838 0'838 015625
LEG 0250 0+559 0559 015625
AB 1'025 1.208 1:208 009317
(BD 0.938 1-097 1097 0°09317
DE 0950 1°208 1-208 009317
EG 0913 1-208 1-208 0-09317
j GJ 0826 1097 1°:097 009317
JK 7-838 1-208 1-208 009317
BC 0:090 0°200 0.200 008398
DC 0090 0200 0200 008398
6 GH 0090 07200 0200 0-08398
| JH 0090 0°200 0-200 0-08398
| EF 0-224 0°500 0°500 0-13975
| AC 0917 1-351 1,491 0.15628
| CF 0750 0978 1,118 015625
FL 0500 0419 0°559 018750
- CE 0167 0373 0373 015625
EH 0187 0373 0373 015625
HK 0417 0932 0032 015625
FH 0250 0°559 0 559 0°15625

FIG 1,

SPECIFICATION No. 86-B.
1. Wrought Iron.

Note — Steel has practically superseded wrought iron for strycs
tural purposes, but it is in use for some smithy and forge purposes.
Some grades ar¢ more rust-resistant thansteel, and hence are at
times used on hydraulic and marine works. Certain grades of so
called rystlessiron sheets have, however, been found in practice
to have alife but little greater than properly treated and main-
tainedmild steelsheets.

-~
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TasLe 1 : UNIT WEIGHTS OF BUILDING MABERIALS—con! »

Nominal size or Weight.
Muterial. thickness e e e
mm. Kg. Per,
m @ ®) @)
9. Asbestos Cement Sheecting (See 1S : 459-1962) i
Corrugated (146 man,) .. i 5k e o - 1 1 12.0to 13,3 me
J Y 14.1to 15.6 m2
Semi-corrugated (34(} mm.) 5 ve S ‘e . } 6 12.0 to 13.3 mé2
t 7 14.1 to 15.6 mé
Plain i s e eds e s 5 9.16 me
11. Blocks :
Limz Cement cindor solid blocks . > o s .. 880 to 1280 m3
(See 1S : 3115-1965)
13. Bricks :

Common burnt clay bricks (See IS : 1077-1957) .e - .ix 1600 to 1920 m8

Engineering bricks . . . i e - v 2160 m3

Pressed bricks s v “n s . o o 1760 to 1840 ms

Refractory bricks as - . ™~ ¢ e . 1760 to 2000 ms

Sand cement bricks . .. . . sl i S 1840 ms

Sand lime bricks . s . = - i e 2080 m3
19, Cement :

Ordinary and aluminous e o - - .o - 1440 me
Rapid hardening aa - it - .o . . 1280 md
20. Cement concrete plain :
Aerated s .. i . . Ve i 760 8
No fines, with heavy aggregate .. . .. o e 1600 to 1920 m8
No fines, with light aggregate - . . .. . e e 800 to 1280 m3
With standard gravel or crushed naturalstone aggregate - 2240 to 2400 m38
21. Cement concrete reinforced with sard and gravel or crushed natural stone aggregale :
With 1 per cent steel .. e . . . o . 2310 10 2470 mé
With 2 per cent steel .. NS .. . .. .. . 2370 to 2530
With 5 per cent steel .. i Wi . e . . 2530 to 2720
23. Cement concrete prestressed :

(confrrming TS :1343-1960) . . . .e i 2400 ms
24. Cezment mortar . . . . .o .o o 2080 m8
25. Cement plaster . . . . . . - 2080 m3
36. Mastic asphalt . . .e s . .e 10 22 mé
37. Masonry brick :

Common burnt clay bricks . . . e .o 5 1920 mé

Bngineering bricks . . e s . .e .s 2400 m3

Glazed bricks . . .. e ss ee - 2080 m?3

Pressed bricks .o de . . . . v 2240 mé
38, Masonry stone :

Cast .o . - - - - o 2300 me

Dry rubble e . . - . .o . 2080 m3

Granite ashlar . - . . . . - 2640 mé

Granite rubble i . e .t o . ou 2400 8

Lime stone ashlar e H i . . .o .o 2560 m?

Marble dressed . .- o . . e . 2700 ms

Sand stone i .o e i .o o i 2240 ms

Live load; For live load refer NBO, Part VI Structural Design Section 1, Loads.

f

This document i downloaded from Tamdlinadu Draughlsment's Assodiabon YWabsibe (www inda colin)



This document is downloaded from Tamilnadu Drawghtsmen’s Association Websibe (www.inda_co.in)



This document is downloaded from Tamilnadu Drawghtsmen’s Association Websibe (www.inda_co.in)



This document ks downloaded from Tamilnadu Drawghtsmen's Association Wabsite (www.inda_ co.in)



This document ks downloaded from Tamilnadu Drawghtsmen's Association Wabsite (www.inda_ co.in)



This document is downloaded from Tamilnadu Drawghtsmen’s Association Websibe (www.inda_co.in)



Cross-Sectional
Area of Test e
Piece. mm2 200
2714 0.734
283.9 0.737
290.3 0.740
296.8 0.744
303.2 0.748
309.7 0.752
316.1 0.755
322.6 0.758
354.8 0.772
387.1 0.786
419.4 0.799
451.6 0.811
483.9 0.822
516.1 0.833
548.4 0.842
580.6 0.852
612.9 0.862
645.2 0.872
T09.7 0.887
7142 0.903
838.7 0.918
903.2 0.931
967.7 0.944
1032.3 0.956
1096.8 0.968
1161.3 0.979
1225.8 0.990
1290.3 1.000
1354.8 1.009

TabLe 4—contd.

34
et
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100

0.969
0.973
0.977
0.982
0.987
0.992
0.997
1.001
1.019
1.038
1.055
1.071
1.085
1.098
1.111
1.125
1.138
1.151
1.171
1.192
1.218
1.229
1.246
1.262
1.278
1.292
1.307
1320
1332

Factor for non-proportional gauge length, mm.
A -—

50

1.278
1.283
1.288
1.295
1.302
1.309
1.314
1.320
1.344
1.368
1.391
1.412
1.431
1.450
1.466
1.483
1.501
1.518
1.544
1.572
1.598
1.621
1.644
1,664
1,685
1,704
1,724
1.741
1957
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Cross-Sectional

Factor for non-propori icn— m,
Areaof Test — e 3
piece mm?® 200 100 50
1419.4 1.018 1.344 1.774
1483.9 1.028 1.357 1.790
1548.4 1.037 1.369 1.306.
1612.9 1.046 1.381 1.821
1677.4 1.054 1.391 1.835
1741.9 1.062 1.402 1.849.
1806.4 1.069 1.411 1.862
1871.0 1.076 1.420 ‘1.875.
1935.5 1.084 1.431 1.888
2000.0 1,091 1.440 1.900
2064.5 1,098 1.449 1.912
2129.0 1.105 1.459 1.924
2193.5 1112 1.46% 1,936
2258.1 1.119 1.477 1.948
2322.6 1125 1.485 1.959
2387.1 1.131 1.493 1.969
2451.6 1.137 1.501 1.980-
2516.1 1.143 1.509 1.990
2580.6 1.149 1.517 2,000

Nore 1—Factors shown under non-proportional gauge lengths
5o 0.4
give the values of 2 § —
Lo

To convert from values on & gauge length of 5.65450 to a non-

proportional gauge length, multiply by the appropriate factor.

To convert from values on a non-proportio.al guage length to.

8.654/8a divide by the appropriate factar.

-
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SECTION XV
RIVER CONSERVANCY (Sundry items)
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SECTION XV.

RIVER CONSERVANCY (SUNDRY ITEMS).

CONTENTS.

Planting nanal with cutlings 45 cm apart o s e
Planting nanal cuttings withroots .. .e .o
Planting thilla or alchi with roots .. . - e
Planting dubbus .. .o ve . e . e e
Uprooting and burning spontaneous growth .. e oe
Ploughing sand shols and hard geddas twice .. . .

Dunba or Nanal roller revetment, 23 cm. diameter including
watering for three months.

Korukkai roller revetment 23 cm diameter
for three months.

Weighted bamboo brushwood roller of over 1 metre diameter
and 3.5 metres long.

Brushwood edging 30m X Im X 1 m with Kanat bamboos .. .e

Piles and Pile~driving for river conservancy works (for first
class work).

Pile and pile driving for river conservancy works (for second
class work). -

Bamboo screens 30 cm, mesh e o e e .

Brushwood woven wire fencing fascine work .. .o .

e -a

including watering

Brushwood edging or modasal work with half and quarter
split palmyra piles and quartei split waling and :ross pieces.
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SECTI®ON MVI
SANIFARY WORKS AND ROOF PLUMBING

v
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SECTION xvi
SANITARY WORKS AND ROOF PLUMBING
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SECTION XVI
SANITARY WORKS AND ROOF PLUMBING
INDIAN STANDARD EXTRACTS

I.5. Number, Deseription, Page
number .

4127-1967 e . .. Code of practice for laying of glazed sioneware pipes, o 229

651-1265 o i . Soecideation  for salt glaz:! s:onzware pipes and fiitins—
(Second Revision.). . o 54 e e o 229

153 6-1567 o s .. Specificatisn for cealriugaliy cast (spun) iron pressure
pipes for water gis aid scwage (First Revision). - 230
3114-1965 ais v .» Code of practice for laying of cast iron pipes, i s 231

1726-1957 “ia - .. Specification for cast iron menholz cavers and {rames
intended for use in diajnage works (First Revision), o 233
404-1962 o i .. Specification for lead pipes (Revised). = 241

1230-1968 e s .. Speciffcation for castiron rain water pipes and flttings
(First Revision) ., - o .. =) " 5 242

1026-1960 5 i .. Spccification far asbestog Cement Building Pipes Gutters
ane Filtings e i s e 7 4 i 243

774-1971 sia o .. Specification for flushing cisterns for water closets and
urinals (valveless siphonic type] (Third Revision) ate 244

7231-1974 ; 5 .. Specification for plastic fiushing cisterns (Valveless sipho=-
nic typs) for water closets and urinals, . i i 245

780-1969 o » .. Specification for sluice valve for water works purpases (50
to 300 mm size) (Fourth reyision) . an - 246

2470~(Part 1)-—1963 .. Code of rractice for design and construction of seplic tanks—
Part 1 | Small [nstallation (First Revision) se " 251

2470-(Part IT)y—1%71 .- Code ol practice far design and construction of septic_tanks—
Part [T : Large installatisns (Fiist Revision) o i 260
909-1965 ‘v e .+ Spczificatisa for undarground fire hylrant siuice valve type . 263
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ALl DIMENSIONS IN  MWUMETRES

FIGs 1. TYPICAL LAYOUT OF WATER CLOSET
WITH WASH DOWN WATER CLOSET.
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12. Closets.—Closet pans shall be of earthern ware, Glazed
inside and out side except sqatting pans which shall be of unglazed
outside, Colour of water closets will be specified in the tender
schedule. The back of the pan shall be as near vertical as possible
1o prevent fouling. The area of water shall be large and the depth
of seal shall not be less than 50 mm. The flushing rim in combination
.with the form of the basin shall be such as to ensure a perfect cleaning
of the basin and trap at every flush. The pan shall be provided witha
small after flush chamber to ensure proper sealing of the trap after
.each flush. In the case of water closets all basins shall be fitted

with extended lugs for the attachment of a suitable seat.  The
WaterCloset pan shallbe sunk into the floor and embeded in 4 cushion
of average 15 ¢m of brick jelly concrete in lime mortar 1:2. The
.concrete shall be left below the top level of the pan so as to allow
for flooring and its bed concrete. The floor should be suitably
.sloped so that the waste wateris drained into the pan,
Vent holes shall be placed and so constructed as ta avoid internal
.soiling and choking. The closet outlets shail be unglazed on the
outside for a distance of 50mm, on 75mm, and shall be sufficiently
Jlongto ensure the making of a good cement joint., Flush pipes
_shall conform to LS. 7741071 para 3-2 and 43 and 43
“The dimensions of water closets and squatting pans shall be as pef
14,8, 771-1963 and as detailed below:—

1.5. 771-1963 :
Wash Down Water Closets :

Patterns and Sizes—Wash down water closets shall be of one of the
following patterns and sizes :—
(a) Pattern 1 Height 400 mm. front and rear.
(b) Pattern 2 Height 340 mm. front and 320 mm. rear.
(c) Pattern 3 Height 410 mm. Max front and rear,

Squaiting Pans and Traps :
Patterns of squatting pans : Squatting pans shall be made in
any one of the following patterns :—
(a) Long pan pattern.
(b) Orissa pattern.
(¢) Rural pattern.

- Sizes : Sizes of squatting pans shall conform to the following 1

(@) Long pan pattern 450mm., 580.mm. 630 mm. and *680 mm.
(b) Orissa pattern 580x ‘40 mm., 630 x 450 mm. and 680 x470mm,
(¢) Rural pattern 425 mm. '

— =

* 680 mm.is not recommended as a standard size.
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13. Flusiing Cistérit
Flushing sisterns for closets shall be of cast iron glaze earthware

vitreous china, pressed, steel or plastic.
1S. 774-1971 and IS 7231-1974shall apply

They shall bs fixsd at least 25 mm. clear of the wall on suitable
brackets on teak fillets. Overflows from flushing cisterns shall
discharge into the open airclear of the wall. Cisterns shall be placed
in such a manner as to provide a head of notless than 1.5m, and
no part of the flush pipe shall be fixad with.a fall of less than 45°
from horizontal. Low level flish tanks should be provided for all
Buropean water closets unless otherwise directed by the Executive

Engineer

466-3A—238

_celoared closets are pr

14. The deats of water dlosets shay be of polished rose wood dr
teak of Japproved pattern or bakalite black for white or white closets
and the seats should be of the same colour of the water closet if
avided and shall be secured to the pan with

hsiwvy brass hing® anl suitabls +ubber buffers shall be provided
to prevent damage to the pan. Plaster seals also may be used.

15. All closets shall conaect direct to the drain or soil pipe with
suitable 100 mm. pipes as described hereafter.

16. [Inspection Chambers.—Inspection chambers and manholes
shall bs constructed at the pasitions sﬁown, and in @ccordance with
the plans furnished to the Contractar. All materials and work
shall conform to the relevant standard specification.
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The type plan for an inspection chamber of depth upto 0.8 m.
sshownin Fig. 16-11. The chamber shall have a minimum internal
dimension of 70 cm. X 50 cm. (between brick faces). The length
of the chamber may be increased depending on the number of branch
connections at the chamber. The manhole cover and frame for the
inspection chamber shall be of cast iron and as per 1.S. 17 26-1960:
grade “‘L.D.” Type rectangular, with clear opening
610 mm. X 455 mm. and with single sealor double sealas may be
specified. In the absenceof any specification, double seal type
shall be adopted. ' Squaremanhole covers of size
455 mm. X 455 mn. may also b used if available in the market.

Abave 1.0 m. depth, inspection chambers shall be of same design
as manholes of different depths vide S.S. No. 100-Constructionl of
manholes except that the manhole cover and frame shall be of
grade “LD” as specified above unless grade <“HD” or “MD” is
specified taking traffic conditions into consideration.

17. Allstoneware drain pipes used on the work shall be as per
S.S. 96,

18. Allcast iron pipes used below ground shall be as specified
inS.S. No. 98.

19. Alllead pipes shall be salid drawn, and fixed complete with
all necessary wiped solder joints, brass thimbles, sockets or unions:
hold-fasts, lead tacks, etc., and so as to empty themselves.

For specification of lead pipes I.S. 404-1962 shall apply.

20. Lead pipes, other than soil pipes, shall not weight less than—
[nternaldiameter 12 mm 18 mm., 25 mm., 32 mm.,38 mm., 50 mm.

Kg. per linear metre 3 S« 55 6.5 1.5

21. All wrought iron pipes,bends, tees, elbows and specials shall
be of best quality, highly galvanized and of approved manufacture
and shall not be of less thickness and weight than is shown in the
following table:—

TABLE—WEIGHT AND THICKNESS OF GALVANISED WROUGHT IRON
PIPES OF DIFFERENT DIAMETERS,

Medium Class.

z:z: rer:gi . Thickness. Weight.
¢))] @) 3)
mm. mm (Kg:[metre.)
6 2.00 0.410
8 2.35 0.639
10 2.35 0.85
466-3A—284

Medium Clase—cont

Nominal
diameter Thickness. Weight,
O] (2) = '
mm. mm, Kc/metre.
15 2.65 1.21
20 2.65 1.57
25 3.25 2.42
32 3.25 3.11
40 3.25 3.59
50 3.65 5.07
65 3.65 6.49
80 4.05 8.43
90 4.05 9,70
100 4.50 12.10
125 4.85 16.60
150 4,85 19.70

All wroughtiron waterr pipeslaid under ground, when separately

Specified, should be taped and coated with tar or approved bitumatic
Salution.

22. The Contractor's tender for all work involving the use of
wroughtiron galvanized pipe shall be deemed to include all the
bends, tess, unions, running joints, etc. necessary to make the
construction perfect and complete, unless .otherwise defined in the
schedule of specification.

23. All caocks unless atherwise specified, shall be best fullway
high pressurescrew down in gun-metal ta J.C.W.R. Standard.
from an approved maker with screwed bosses.

24. All pipes and sail pipes other than lead pipes within or on
the external walls of buildings, unless otherwise specified, shall be
sa fixed by special brackets or lugs and wooden blacks inset with
cement martar into the wall and in a manner to be approved by
the Executive Engineer, as to pravide a clear space 50 mm between
the pipe and the finished surface of the wall.

The contractor should supply sketches with his tender showing
the manner of the fixture which he proposes to adopt, e.g., vide
sketch accompaying the standard specification ‘‘cast iron rain
water pipes” for one type of fixture.
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pipe Joints.

25, Stoneware pipcs.— All joints between spigot-and socket stonc.
ware pipes shall be made with the two rings of hemp yarn soaked in
thick cement slurry and caulked with hard wood caulking tools
and the remaining space in the joint filled with Portland cement in
mortar in the proportion of 2 cement to 1 sand.

26. Stoneware trap of water closet, bed pan washer or slop sink
to cast iron soi] pipe.—The stoneware pipe of the closet trap shall be
.ointed to a brass socket of suitable size with Portland cement. The
plain end of the brass socket which should be of the same internal
diameter as ths lead pipe and the stoneware outlet pipe of the trap shall
be conrected to the lead soil pipe by means of a wiped solder joint.
The lead pipe shall then be lead by easy bendsand ata continuous
fall to the socket on the 45 degrzes cast iron branch of the cast iron
soil pipe and shall meet that branch at such an angle that at least the
last 12 mm. of the lead pipe shall have its centre line, in line with
the centre line of the branch. The end of the lead pipe shall be
connected to a brass thimble by means of a wiped solder jointand the
brass thimble shall be of correct diameter to slide over the lead pipe
and shall be of sufficient length to be inserted to the full depth of the
cast iron socket and the joint between it and the socket made by the
hemp yarn and moltenlead properlycaulked. Allbranches and bends
on soil pipes shall be provided with access caps, when specified by
the Executive Engineer and tenderers shall always state whether
such access caps are included in their tender.

27. Ualess otherwise ordered by the Executive Engincer, the
methods summarised in the following table of jointing pipes, or of
pipss and the outlets of fittings such as traps, shall be adopted.

Materials of the Reference to

Method of jointing.

pipes to figure at the
connected. end of this
specification
figure.
[ g @ )
Lead to lead, Wiped solder joint, two rings of  Fig. 4.
iron to iron. hemp yarn and caulked with  Fig. 5.
molten lead.
Stonéware to Two rings of hemp yarn and Fig. 1.
Stoneware. Portland cement mortar (2
g : cement 1'sand).
Lead to Stoneware. THIMBLE or socket of brase Fig. 6.

with wiped solder joint to lead
pipe and joint with stoneware
pipe made with Portland
cement.

Materials o the  Mecthod of pinting  Reference to
pipes to be Jigure ct the ene
connected, of this specifi~
: eatian figure.

(€ o, (3)

Lead to cast-iron. . Brass thimbleor socketasabove Fig. 3.

but final joint in socket of
iron pipe withyarnand molten
lead properly caulked.

Iron to stoneware Hempyarnand Portland cement. Do.
(Where stoncw.—
te socket is large
enough).

Stoneware to iron.  As described in Clausc 26 Tigs.2and 3

Lead to galvanised Brassplumbers union withwiped
wrought iron soldered joint on lead pipe
pipe. and connected to a nipple on

wrought iron pipe secured
to later by socket and lock nut.

The following table gives the length of a wiped soldered joint
which shall be used for each size of pipe.

TABLE XX..
Length of Joint.
Size of pipe. ~ — .
mm. Minimum,  Maximun.
mm. mm.
¢)) 2) 3
i 56 70
18 62 . 70
25 70 15
38 70 82
50 75 82
75 75 £8
100 82 88
125 88 23
150 88 160

Solders unless otherwise specified shall consist of two parts o
lead and one of tin and fine solder shall consist of equal parts of

each.
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46. The follywing gzneral principles should be carefully observed
in the installa’ion of plumbing:—

" (@) Vitrified pipes should not be carried through founda'ion
walls as they are liable to be broken by uneven settlemen'.

(b) No pipe carrying sewage should be buried under the base-
ment floor, unless placed in masonry lined trenches with removable
Covers.

(¢) Fixtures should b2 comple’ely exposed to view and should
not be enclosed in wood work. They should be durable, smoo'h
and of non-absorbznt miterials and pro'ected by a good 'rap.

(d) Sanitary fi‘tings for hospitals should be quite plain and
free from ornamsntation, of a suitable type, and fixed in place in
a way to be readily kept clean.

(e) To avaid a mul iplicity of unnecessary traps and pips work
in ordinary buildings, white glazed floor channels may be provided
where practicable and approved by the Executive Engineer to receive
the waste from basins and baths. These channels will discharge
through 100 mm. X 50 mm. bell-mouthed floor traps,the outlets
being protec'ed wi'h gra'ings of approved design.

SPECIFICATION No. 102-A,

AsBESTOS CEMENT SOIL, WASTE AND VENTILATING PIPES AND FITTINGS

1. All Asbestos cemz2nt pipes and fittings must conform to LS.
1626/1960.

2. The pip=s and fittings are to be fixed with straps or ¢lips which
are made with the approval of the Executive Engineer.

3. Toin ing shall be carried out as shown in the diagrams for cast
iron pipes.

SPECIFICATION No. 103.

H>u32 DRAINS AND CONNECTIONS —MATERIALS, SUPPLY AND
CONSTRUCTION.

1. Pipes.--Stone ware pipes shall be of size specified (usually
10J mm.) and complying with the standard specification for stone
ware pipes. Thsy shall b2 laid and join'ed in accordance with the
standard spzcifica ion fo *f conveyance, laying and jointing s!one-
ware pipes for sewers and fixing accessories ™. They will be laid
on a concrete bed, ift he soil is soft.

If cast iron pipes are specified they shail be in accordance wi'h
the 1.S. 1536/1967.

2. Gradient.—The minimam gradients shall bz 1 in 40 tor 100 mm.
¢iameter drains and 1 in 60 for 150 mm. diameter drains,

3. Sewer connections.—House drains skall Zonnect to the main
sewer either at a manhole or by means of a Y Junction pipe. The
house drain shall be disconnected from the main sewer by means
of a disconnecting trap. These fittings shall be arranged as shown
in the dztailed drawings or as the Executive Engineer may dirset.
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EXTRACTS FROM 1. S, 1726—1967.

Spedification for cast iron manhole covers and frames inténded feor
use in drainage works.

(First Revision.)

4. Mcnufacture end Workmanship :—
4.1, Covers and Frames :—

4.1.1, Covers and frames shall be cleanly cast and they shall be
free from air and sand holes, cold shuts and warping which are
likely to impair the utility of the castings.

4.1.2. Covers shall have a raised chequered design to provide
an adequate non-slip grip.

Note.—Where a chequered pattern is shown in the figure, it
shall mot be regarced as a particalar design.

4.1.3. Dimensions of covers and frames shall be aecording to
the table 1 read wi'h fig. 1,2, 3, 4and 5 (see also. 2.2).The amount
of draw in pa'tern may slightly affect the measurements given. They
may be mad'e for ¢imensions other than those shown in figures
where so agreed to beiween manufacturer and purchaser.

4,2, Ke;; holes an< keys :—Jk=y holes and keys shall be as indi-
cated in fig. 5,

4.3. Lozking deviees : =Locking devices, such as galvanized
chain or lock er a combinaticn of both, may be provided if required
by the purchaser,

466-3A—30
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5. Weights and tolerance :—

5.1. The minimum weights of manhole frames and covers shal
be as specified in Table 2 :(—

TABLE 2,— MINIMUM WEIGHTS OF MANHOLE FRAMES AND COVERS

Weight Weight

Grade. Type. Clear of of
opening. cover, cever.
(1 (2) 3) (4) (5)
MM. KG. KG.
) [ 500 118 111
HD  Doubletriangular
i 560 140 115
) 500 118 111
HD  Circular A
560 140 115
500 58 5
MD  Circular . f 5
i 560 64 64
MD  Rectangular . ah - 80 64
LD Rectangular :
Single seal :
Pattern 1 . s w 23 15
Pattern 2 s i 15 10
Double seal .. i s 29 23
6. Coating—

6.1. Manhole covers and frames shall be coated with a material
having tar base or with a black bituminous composition. The
coating shall be smooth and tenacious. Tt shall net flow when
cxposed to a temperature of 63°C and shall not be so brittle as to
ckip off at a temperature of O°C.
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SECTION X-X

FIG 3 MEDIUM DUTY RECTANGULAR CoVER
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Ex1RAcT FROM 1.S. 404—1962.
Specification for lead pipes (Revised).

. Scope :

1.1. This standard covers the minimum requirements for lead
pipes for plumbing and for use in chemical industry.

2. Supply of material

2.1. General requirements relating to the supply of lead pipes
shall be laid down in I.S. 1387—1959 general requirements for the
supply of Metals and Metal Products.

3. Freedom from defects :

f
Ly
l
80"’
1

L

=bh cwwaay

.._.
WNOL CxoLw

1.81
2.47
3.11
7.03
12.80
17.82

2.96
4.88
6.86
10.75

* The maximum working pressur: these size in 9 kg, /cm?
TABLE I1I—CoLD WATER DISTRIBUTION PIPES TO BE FIXED OR

LAID ABOVE GROUND (CLAUSE 5.1)

. Wworking
3.1. The pipes shall be sound and free from laminations, flaws, pressure.
pronounced extrusion marks or other imperfections and shall, as
far as possible, be circular in cross section, smooth and of uniform Jom?
wwall thickness throughout. xﬁ') :
-5, Size :
-5.1. Lead pipes, other than those used in Chemical industry,
-shall be extruded to the sizes given in Tables I, I1, II1, IV, V, VI, VII
and VII,
5.2. Sizes of lead pipes for use in chemical industry shall be agreed 25 1
o between the purchaser and the supplier.
6. Tolerance 1
6.1. The minimum and maximum wall thickness at any point
4n the length of the pipe, measured at a number of points, shall not
wvary fromthe average wall thickness by more than 7.5 per cent
except for local increase to receive the marking.
TABLE 1 —SERVICE AND DISTRIBUTION PIPES TO BE LAID
UNDER GROUND.,
Working  Nominal internal Wall Weight per 4
pressure, diameter. thickness. meter.
Kgicm®. mm. mm, ke.
1) (2) 3 C)]
i0 3.8 1.87
15 4.5 3.13
20 4.8 4.24
4 25 5.6 6.11
32 5.6 7.50
40 5.7 9,28
50 7.1 14.45
10 &b 2.26 Working pressure.
15 5.3 3.73
‘* I T g
i A .Jcm2.
32 8.8 12.80 g /o
40 10.0 17.82
10 54 2.96
10 15 6.4 4.88
20* 7.1 6.86
258 .o 10,75
2
TaBLE II—SERVICES PIPES TO BE BE FIXED OR LAID
ABOVE GROUND,
Nominal
“Working Internal Wall Weight per
_pressure, Dijameter. thickness. metre.
m Q@) 3) “@
Kg.[em?i. mm. mm. Kg.
10 3+0 139,
15 3.3 2,15
20 3.3 2.74 3.5
4 25 3.6 3.67
32 4.6 6.00
40 5.7 9.28
L 50 7.1 14.45
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Nominal
Internal
Diameter.

mm,

@)
10

15
20
25
32
40
50
10
15
20
25
32
40
50

Wall

thickness.

mm.

3)
31

33
3.3
36
3.8
43
44
31
33
3.3
3.6
46
58
7.

Weight per
metre.

kg.

(€
1-45

2-15
2-74
3-67
4-85
679
353
1-45
2-15
2-75
361
6-C0
28

10 £%

TABLE IV—HOT WATER DISTRIBUTION PIPES TO BE FIXED OR

LAID ABOVE GROUND (CLAUSE 5.,1)
Nominal

Internal
Diameter.

@

mm.
rio
15
20
125
32
40
50
(10
15
<20
25
32

.

Wall

thickness.

€]

mm.
3-2
36
3.7
4-0
4-8
5-2
7-1
32
41
5.1
T-5
9-2

Weight per

metre,
@
kg.

1-50
2-34
3-13
4-13
630
8-38

14-45
1-50
2-79
4-56
8-69
13-51
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Tapie V—S0IL, WASTE AND SOIL AND WASTE VENTILATING

PrpEs.
(Crausk 5-1).
Nominal internal Wall thickness. Weight per
diameier. metre.

(¢} 2 (€)]

mm. mm. Kg.
50 27 5-07
75 2.7 7-48
100 2:7 9.88
15) 3.0 1% 36

TasLE VI—FLUSEING AND WARNING PrpEs

(Crause 5°1).
Nominal Internal Wall thickness. Weight per
Diameter, metre.
) ) (&)
mm. mm. Kg.
20 26 2:09
25 2+6 2:56
32 2:6 3.28
40 2:6 3-95
50 2:7 5-07
TapLr VII—HeAvY WeIGHT GAs PrpEs
(CrAause 5-1.)
Nominal Internal Wall thickness. Weight per
Diameter. metre,

a1 . )] &)

mim. mm. Kg.
10 19 0-81
15 2-7 1-70
20 : 32 2-60
25 3-4 3-44
32 ' 3.6 4-57
40 4:0 627
50 5-1 7-20

TapLe VIII—LicaT WeiGRT Gas Prees (CLAUSE 5-1)

" Nominal Internal Wall thickness. Weight per

Diameter. metre.
o (6)) ®

mm. mm. Kg.

10 1:9 0-81

oo 2:0 1-21

20 : 2:6 2-09

25 3-0 2:99

32 3.0 374

40 31 4.76

50 34 5.87
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ExTrRACT FroM 1.S. 1230—1968.
Specification for Cast Iron Rainwater Pipes and fittings.
(First Revision) :
1. Scope.

l_.l . Thisstandard covers the requirements for () rainwater pipes,
fittings and accessories and (b) half-round gutters, fittings and:
accessories.

2. Supply of Materials.

2.1. General requirements relating to the supply of cast iron rain-
-water pipes, gutters and fittings shallbelaid down in IS 1387—1967

3. Quality of material.

3.1. The metal used for the manufacture of cast iron rainwater
pipes, gutters and fittings shall be suitable fcr the method of manu-
facture and shall be of quality not lower than Grade 15 of IS 210—
1962. The holderbats may, however, be of castiron or mild steel.

3.2. Pipe nails for attaching pipes in walls may be plain oxr
galvanized.

4. Manufacture.

4.1. Rainwater pipes shall be manufactured by sal"ld cast or spum
processes with Type A or Type Bsockets (see Table 1) together withs
fittings manufactured by sand cast process.

5. Dimensions, weights and Tolerances.

5.1. Straight pipes shallcomply withthe dimensionsgivenin Table
1. They shall have an overall length of 1,800 mm. subject to the

following tolerances :—

Dimension. Nominal Diameter. Tolerance.
()] 2) 3)
mm, mm.
50,75 s + 30
External Diameter of
barrel (B). 100, 125 v SEAR
150 + 40
Internal diameter of Alldiameters +3-0
sacket (F).
Depth of socket (1) .. Do. + 10.0
Thickness (C) .. .. Dao. +1,
Length e rs .. Do. . +13

5.1.1. The tolerance on weight shall be—10 per cent.

5. Pipe fittings and their sockets and spigots shall conforme
to the thickness and other dimensions specified for the corresponding:
parts of the straight pipes subject to the following tolerances +—

Thickness = 1 mm
Length &= 3 mm

5.2.1. Double socketed lengths of pipes shall comply with thes
requirements and tests laid down for the corresponding spigot and:

sonl'ket pipes.
6. Ears.

6.1. Unless otherwise specified, pipes and fittings shall be supplied’
without carS. \When ears are required, the purchaser shall state im

his enquiry and order. )
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2, Classification.
2:1, Sluicevalves shall be of two classes,namely, ClassIapd Cless 2.

2+2. Test pressures and maximum working pressures for the two
classes of sluice valves shall be as specified below :—

A T
‘ Body. Seat. e
Class1 .. 20 10 10
Class2 .. 30 15 15

3. Nominal Sizes : — .
3-1. Sluice valves shall be of the following nominal sizes :

50, 65, 80, 100, 125, 150, 200, 250 and 300 mm.

_3:1+1. The nominal size shallrefer to the nominal bore of the water-
way.

4, Materials :

4+1. Cast Iron,—Cast iron for bolles, domes, covers, stuffing box,
thrust plates, handwheel, weage, gland and cap shall be of a quality
out less than Grade 20 of L.S. 210-1962.

4-2. Material for Spindle.—The spindle may be manufactured from
any of the non-ferrous and frrrous metals given in 4-2-1 and 4-2-2,
the type of metal shall be specified by the purchaser.

4-2-1,

4-2:1-1. High Tensile brass or aluminium bronze.—Spindle shall be
machined from rolled, extruded or forged high-—tensile brass oz
aluminium bronze. The tensile strength of the ralled, extruded
or forged metal shall not be less than 44 Kgf/cm? with a minimum
elongation of 20 per cent on a gauge length of 5 cm ; other require-
ments are given below :—

(a) The tensile strength shall be determined in accordance with
L.S. 2654-1964!.

(b) For rods or sections over 30 mm the longitudinal axis of the
test piece shall be 15 mm. from the outside edge of the bar, rod or
section.

Non-ferrous Metals:

(c) The sample from the forged test bar shall not show any sign
of cracking when subjected to the mercurous nitrate test specified
in LS. 2305-1962.

(d) The minimum Brinell hardness number for the materials
specified shall be 80, when tested with a 10 mm. diameter ball and a
load of 1,000 kg. applied for 15 seconds.

4:2-2. Ferrous Metals :

4:2:2-1. Chromium Steel.—Chromium content shall not be less
than 12 per cent (see 1.S. 1570-1961).

4-3, Mild Steel.—Bolts and nuts shall be of mild steel unless cthere
wise specified by the purchaser ; and the mild steel shall conform
to I.S. 226-1962.

4-4, Material for Rings and Spindle Nut.—The rings and spindie
nut may be manufactured from any of the non-ferrous or ferrous
materials given in 4-4-1 and 4-4-2.

4-4-1, Leaded Gunmetal : (non-ferrous Metal).—It shall have
a minimum tensile strength of 22 kgf/mm2 and an elongation of
not less than 12 per cent on gauge length of 5 cm. when tested in
accordance with 1.S. 2654-1964. Wedges of 50 and 65 mm. size,
however, may also be made of the same material.

4-4-1-1. The manufacturer shall ensure that there is no segregation
of lead and give a guaranteeto this effect to the purchaser. However,
where so desired by the purchaser, a typical sample may be effered
by the manufacturer for checking for segregation by micro-exami-
nation at a recognized testing laboratory,

4-4-1-2, The minimum Brinell hardness number shall be 65 when
tested with a 10 mm. diameter ball and a load of 1,000 kg. applied
for 15 seconds (see 1.S. 3054-1965).

4-4-2. Ferrous Metal :
(a) Spheroidal or modular cast iron (see LS. 1865-1961).

(b) Chromium steel—Chromium content shall not be less than
12 per cent (see I.S. 1570-1961). The Brinel hardness members
of the body ring and wedge ring, shalldiffer at least by 50.
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(¢) Plans and sections of the proposed buildings, showing the should be given secondary trcatmem either in a biological ﬁlter
positions and types of all sanitary fittings and other equipment re- on the land, or in a subsurface disposal system.
quiring sewerage and the position of all rainwater pipes.

6.1.1. Surface and subsoil water should be excluded from finding
way into the septic tank. Waste water may be passed into the
septic tank provided the tank and the means for effluent disposal
are designed to copz up with this extra liquid.

(¢) The number of users and number and types of ﬁxture; in 6. Depending on the location of the water-table ani the nature
order that the total quantity and peak discharge may be compute of the strata, the type of dispasal for the e 1eat from the s2atic tank
may be decided (sec 6.8.1.)

(d) The invert level of the drain at its point of discharge into
the proposed septic tank.

(f) The position and nature of outfall ditches or small streams.

6.1.3. Under no circumstances should effluent from a septic tank

(g) The position of any wells or tanks. be allowed into an opzn channel drain or bdy of water without.
adequate treatment,

6. Design considerations : 6.2. Layout: —

6.1. General: Inunseweredareas, every house should havearrange. 6.2.1. The lay out should be as simple and direct as prac'lcable-
ments for its sewage being treated ina septictank, efffuent from which A typical arrangemeat is illustrated in Fig. 1. :

w.C
BT
/R

Lo st 4
(L d
WASTE PIPE PENT J 50l PIPE
PPE2
GULLY TRAP
_[_ MAN HOLES
BT- BATHA TU®
S  SINK
wh  WASH BASIN
WC WATER CLOSET
SEPTIC %

TANK w13

TO SECONDARY TREATMENT
FIG-41 TYPICAL LAYQUT QOF A SEPTIC TANK SEWERAGE SYSTEM.
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TABLE | —RECOMMENDED CAPACITIES AND SizES OF SEPTIC TANKS (CLAUSE 6.6.1. AND FIGs. 2 to 4.)

Numbér of ~ Length Breath  Liquid depth (For Liguid capacity (For ¢ 10 be removed (For. - Dépth of Sludge to be
users, L B cleaning interval of) . cleaning interval of.) ning interval of. withdrawn in.
m =y e A v e . i S
6 1 2 6 1 2 6 1 2 6 1 2
Months, Yeéar. Years. Months. Year. Years. Months. Year. Years. Months. Yeéar. Years.
Q) 2 3) > @ O ©) (@) (8) ® (10) (11) (12) (13) (14) us)
m m m m m mé ms m8 m3 m3 ::_rls m m m
5 150 075 100 105 112 118 036 072 032 064
io 2:00 09 100  1+40 180 252 072 144 040 080
15 200 090 130 200 234 360 108 216 0-50 120
20 230 1110 1000 130 180 253 330 455 072 144 288 223 057 114
S0 .. .. 400 1440 100 130 200 560 728 11220 1:80 360 72 032 064 128

Note 1 1 The capacities recommended provide for waste water also.
Note21 A provision of 30 cm. should be made for free board.

466-3A—33
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TABLE 2—RECOMMENDED METHOD OF DisposAL FOR SEpTIC TANK EFFLUENT.
(Clause 6.8.1.) '

.. Soil and sub-!oﬂ Mlon
Fosition of the sub-soil water r - . \
leyel from ground level. & Parm*soﬂ with perco!a tion rate. . Dense and clays soil with percola-
—_—— e —— tion rate exceeding
Nor exceeding 30 Min. Exceeding 30 Min. but not 60 Min.
M exceeding 60 Min. . :
Q) Q@) - R 3) : @

Within 180 cm, .. W & . Dispersion trench located Dispersion trench located  Biological filter partly or fully
partly er: fully above ground y or fully above ground above ground level with
level in a mound.= evel in a mound. underdrains and the effluent

: led into a surface drain or
1 used for gardening.
Below 180 cm. .. s s = Swpahe pi_i or di’spcrsiqn‘ trench Dispersion trench. Sub-surface biological filter with

under-drains and the
effluent led into a drain or
used for gardening.

= t.l‘yared—thre the above mentioned methods are not rea:s;ble and where the effluent has to be discharged into open drain it should be
tsm ecte

TABLE 3—ALLOWABLE RATE .oF EFFLUENT Arm.mmns To SolL

ABSORPTION SYSTEM. : 3
Illustration of a typical soil absorption system throush disp_erslon * (Clause 6.8.2.2. and Fig.T)
t
renches is given in Fig. 6. ocklaiie Ao soin. Masimmn: rate of. Efftaest
application 1|m&/day.
(1) (2)
v 1 or’less 204
6.8.2.2. Design of soil absorption systems.—The allowable rate of :‘;‘ i?g
application of effluent per unit‘area of dispersion trench of seepage pit 4 102
is limited by the percolation raté of the soil (determined in accordance 5 90 .
with Appendix A) and the values obtainable from the graph given {g g;
in Fig. 7 may be used for guidance ; the allowable rate of effluent 30 37
application for certain selected values of percolation ratw are given 45 13
ingabled.” = : - L 26
DETAWL AT
v el R
; ; 75 Te \00MM & UNGLAZED %o M ORDINARY, %
2! EARTHERNWARE. PIPES L ORERE .
lad MM DIA PIPE ) ‘ DISPERSIon TRENCH "
FROMSEFTIC TANK . # —
—_— - T i) i ] X G- L
: 4’8 A5 bz, o g t
T/ > ONE DMK . !
{ WALL ¢ 15 et a
AFFLE 160CM : 1g|m -
BAFFL _ 'I f‘ ol o i .
i 13 ‘i
TIGHT JOWNTS \. | yorenvewm *
- : "7%_[ Wre e GRM'FL oR ;
t : N CR¥SHED STONES OF UMFORM SIZE /.
¥ L ! ENLARGED SECTION THROUGH

FILED DISPERSICN TRENCH,

0z

¥ n"_,'

FIG -G TYPICAL SOIL AB6ORPTION SYSTEM: Mm
 DIBPERSION TRENCHES
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TasLE I—RecOMMENDED CAPACITIES AND Sizes OF SEpTic Tanks For Housing COLONIES. .
(Clause 6.6.1. and Appendix B.)

Liquid depth (D) for .mued o Liquid capaclrfesf or stated Distance
intervals of slud interval of sludge of the
.tmler of Length  Breadth mumwa y withdrawal. partition
“5€rs, (). ‘(B). ‘ kL7 o~ , wall from
Once in g year Oncc in two years, Once jn a year  Once in two year, the inleg
or less. or less. end,
n ) 3 “4) (5) ©) ) %)
m m m m m? m3 n
100 8-0 2-8 1 1-04 224 233 5-3
150 10-6 2.7 1 1-15 286 329 71
200 1244 31 1 1-15 384 442 83
300 14-6 39 1 1-15 56-9 65-5 9-7

6.6.1.1. A deteation period of 24 to 48 hours is usually availalbe 6.6.2. Recommeded Designs: A typical desiga of a septic tank
based on the average daily flow of sewage. It may be noted however.  for large installtaions is given in Fig. 1.
hat the average daily flow varies considerably from one installations 6.6.3. Construction + Septic tanks be
.6.3. C¢ : construeted eut brisk
to another and the detention period should not be considered asa .k st6.e masonry sc?naet: of?hut suitable m.t“ern.:s. The
eriterion for design of septic tanks. requiremeits for each of these items shall firm to those given con-
form in 6.6.3.1. to 6.6.3.7. of LS. 2470 (kart I) 1968.*

L N
¥ o
l = o oo Mo & 5w .PIE
o e 44 - SUTLET
B : Ll - -
s e Z |
X BRIGK WALL IV =S it ,waree  ©
3 . +—Li’—’+—:)u.ur Mg R TAN] ﬁ:‘:.-:}:,aj . pPENING LeveL 7 ‘J‘b
Y - e f
g T ey
SECTIONAL PLAN ZZ j —=
4 S TN e e fad TR

CONE RpoF ok EEMFVA
PRECAST Cone SLAB BUCkEeT

ENMLARGED SECTION Yo

L.z'

BN ARAARRT N

. S ) .
li ENT CONG " Jumm Y N \2mm min T CEMERNT
‘a4 Min nr: MORTAR FINISH »
BAFFLE (ONC oK BRIGK
IN CEMENT MigTAR

ENLARGED SECTION X X

NOTEI. A BOTTOM SLOPE OF ID/- OR MORE TOWARDS THE OUTLET 1S PKE.PEKKED

NoTE 7. PROVISION FoRk PESLUDGINGS MADE HRYPRAULICALLY

NDTE3, FOR DIMENSIDNS L, B AND D <EE TABLES 14 2

NITE4. WHEKE INLET 1S LDCATED MUCH BELOW 6L ONLY MANHOLE SHAFT WAY BE
RMSEDP Amove TRE GROUND LEVEL g,

Al..l.. DIMENSIONG IN LCENTIMBTAES

Fla. l TYPICAL DESIGN OF A SBPTIC TANK FOK LARGE INSTALLA‘I'IONS

55 b
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TABLE IV—ESTIMATION OF PROBABLE PEAK DISCHARGE FOR
HOSTELS AND BOARDING SCHOOLS.

Basis : Same as for Table«3.

Number -

Number of wWC Bath Wash Probable
Users. Basin| of Peak
Kitchen  Fixture Discharge
sink. Units. Litres|
minute:
(¢)) 2 3) 4 (5) (6)

50 7 6 6 6 12 76
100 i 12 12 12 24 130
150 . 19 » 19 38 205
200 s 25 25 25 50 270
300 3 37 37 37 74 400

(e) Estimation of peak discharge is based on 60 per cent:of the
fixture units discharging simul taneously exceptin thecaseof board-
ing schools with 50 members whereitis based on 70 per cent of the
fixture units discharging dn,{ultmoog‘nly

(f) For the estimation of guantities of, sludse. contnbuuon or
dry solides has been assumed as 70 g. per capita per day.

(g) Average temperature in septic tanks has been assumed as
23°C '

(h) Capacity required for shidge digestion on the basis of
assumptions at (f) and (g) is 3.3 m8® per 100 persons.

(j) Capacity required for storage of digested sludge on the basis:

of the assumption at (f) is 7.47 m® per 100 persons per year.

(k) Minimum depth of septic tank is considered to beone metre.

(m) Detension time may work out to 24-48 h based on an average:

daily flow of sewage.

ExTrACT FrOM LS. 909—1965.
Specification for underground fire Hydrant, sluice valye type.

1. Scope :

1.1. This standard lays down the requirements regarding material
shape dimensions and test of underground hydrant, sluice-valve
type.

1.2. Generally the sluice-value type hydrant shall be sluices
utilities Where it is intended to introduce into this additional
valve for closing off mains for repairs then ant to the sluicevalve
on of a similar type mas be introduced adin dotted the side of
mains as shown rig. 1

2. Description 3

2.1. The hydraat shall consist of the following components §
(@) One or two slice valves with a road surface box.
) A duckfoot bend, . -
(¢) A 63 mm male - instantaneous pa:tem, and

(d)! Castiron(CI) cap permanenﬂysmd to the duckfoot bend
by means of a chain.

3. Material 3

3.1. Sluice valves shall be of Class I Type conforming to LS. 780~
1963 .*

1.2. Road surface box and the cap shall be of cast iron conforming
to Grade 15 of 1.S. 210—1962.

3.3. Duckfoot bend shall be of cast iron conforming to grade 20 of
1.8.-210-1962. +

3.4. The outlet of the hydrant shall be made of one of the materials
given in 3.4.1.and 3.4.2. .

34.1. Copper Alloys:: Copper alloys used for castings or forgings
shall conform to the requitements given below agains! each.

(a) Sand castings; .. Grade2 of I.S.318-1962 +
Grade 3 of .S.304-1961%

. . Grade 2 of 1.5.292-1961@
Grade 1 of LS. 291-1961%

(b) Die eastings
() Hot forgings

LY
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FIG -3 TYP]CAL HOAD SURFACE 'BOX COVERS

T s —— i B
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SECTION XVII
STANDARD DESIGNS

16€-3A—342
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SECTION XVII
STANDARD DESIGNS,
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; SPECIFICATION No, 108-A.

Fan clamps shall be”of suitable design according to the nature
Of construction of ceiling”on whichthese clamps are to be fitted. In
all cases, fan clamps shall be fabricated from tested metal of suitable
sizes and they shall be as close fittings as possible. Fan clamps shall
have a sufficient clearance between ceiling and hook and the shape

.of the hook shall b2 propartioned for_fixing a 50 mm. shackle insu-
" lator. Fan clamps_for reinforced concrete roofs shall be buried
with the casting and due’care shall be taken that they shall' serve
the purpose. Fan clamps for wooden beams shall be of suitable

1.A sLAB

flat iron fixed on two sides of the beam and according to the sizeand
section of the beam, one or two mild steel bolts passing through the
beam shall hold both flat irons together. Fan clamps for steel jolst:
shall be fabricated from tested flat iron to fit in rigidly to the bottom
flange of the beam. Care shall be taken during fabrication that the
metal does not crack while hammering to shape. Other fan clamps
for example, recessed one shall be made to suit the position but in
all cases care shall be taken to see that they are rigid and safe.

A typical arrangement of a fan clamp is given in Figure I.

EXPOSED LooP~

50 @ RuBBER wfiacm.}a/"

iR

SHALL BE e L
PAINTED
|L_L 120, . %% 12¢ |
LR iy ”
25 WV
16 @
3/
%@
2

20

\ﬂ-c L BEAM

EXPPSED LOCGF SHALL

50
i, ‘:;zj l BL PANTED

I.B_ 2LAB witw

BEAM

ALLDIMEN S 105 ARE 0 M. M.

SLAB WITH BEAM - DESIGN OF FAN CLAMPS

: Note.—All fan clamps shall be so fabricated that fans revelve steadily.

108-B. SPECIFICATION FOR FERRO CEMENT WATER
TANKS.

1. General,—Ferro cement is a versatile structural material posses-
sing unique properties of strength and serviceability. It is made
with closely knit wire mesh and mild steel reinforcing bars filled
with rich cement mortar, welded mesh may also be used in place of
Teinforcing bars.

2. Materials.—

2-1. For sand and cement used for mortar specification given in
Section I shall apply.

2-2. Specification of M.S. bar is covered by 1.S. 456/1964, 432/1966.

2-3. The chicken mesh and welded mesh shall be of approved
quality.

466-3A—35

3. Fabrication details.—The general fabrication details of ferro
cement water tanks shall be as shown in the drawings while the cage
is fabricated necessary provision shall be made for inlet pipe, lifting
hook, over flow pipe, scour and outlet pipes.

The size of the tank shall depend on the water storage capacity
required. The possible sizes shall be selected from Table I below.
In circular tanks D/H rate of 104 shall be preferred for any capacity,

4. Casting.—No separate shuttering shall be necessary while
casting the tank as the cage is made to required shape. But, for
casting the base a plain or level platform shall be essential. The
casting platform shall be lubricated using mould oilin advance before
casting of the tank. The mesh cage shall be then' placed on the
lubricated level platform.

Thiﬁ_dﬂcume#t i downloaded from: Tamidinadu Dravghsment’s Associabon YWabsite (www.inda oo.in)
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ey Cement and river sand sieved through a sieve with aperture size 7. Sugzastad canacities for various us.lw and their weights:
"' 5.36shall be mixed dry in 1 : 2 proportion by weight. Water shall . - 3
~ be added to the dry mixed mortar adopting a water cement ratio  Serial number and Shape. Capacity in ~ Weight

of 05. The bottom slab of the tank shall be cast to the required type of building. litres. in kg.
thickness with the mortar then prepared. _
_ _ m (0] 3) @
- The vertical walls shall be then plastered ‘with the cement mortar o
prepared as above. A small piece of plywood shall be used on the 1 Individual ~ Rectangular 800 31
oppositeside of the plaster as a back-up and the mortar shall be forced Residential (Type A)
into the cage from on side and finished to the required thickness Houses. : .
by following the same process on either side. Both the inside and s linderical 300 300
outside surface shall be finished fine after the initial setting of the : - ‘Cympe B).
mortar. : "
- Cover platform shall be cast separately on a level platform and 2 For blocks of Twin rectangular 1,600 580
finished fine. iy . flats. tank (Type C). (800 x 2)
: i e A : Battery of 7,500 3,300
5. Curing and Transportation.—The curing of the tank shall be . rectangular (625 % 12).
done after 24 hours by using continuous water spray for 7 days. tanks (Type D).
The water tanks shall be transported using lifting hooks after this v
period: 3 For community ~ Cylinderical 5,000 1,500
{ ses. (Type E).
S 6. Painting.—The interior of the water tank shall be painted using ¥ )
a tank mastro paint of L.S. 158/8 grade or its equivalent known as Single or 10,000 2,250
drinking water paint. multiple.

i
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PLATE: T 48

1L 50X5016 um IL-TEXTEEE mm

.

BOTTOM TIE 4 Ls

5050 x6 mm GUSSET PLATE /0mer THIGK
N | S e B
DETAIL AT
/
L BOxBoxcmm

!

1LS sprspcemm GUSSET PLATE 10 MM THICK

\
)

SPLICE PLATE gmm THICK
ELEVATION -

SPLICE PLATE
70 soxs01emn L : Lo o | o !

————u— -

OC\T--

PLAN OF QPLlCE LOOKING UP

504802 MM

' Il ILSorBoxemm

TIL 1527646 mm

T GUSEET PLATE Iomm THIGX

: P W
‘o ' 2 306 Mt
USSET PLATE 10mm THICK I [o ¢ L Lf 50 &

4
DETAIL AT (D) DETAIL AT ()

/lo FULL SIZE ODETAILS OF STEEL TRUSSES FOR ROOQFS

CLEAR S8PAN 20 METRES RISE Y4 SPAN
NOTé.:- READ wiTH bLi 23 TAe £ T4
L THE RIVETS SHALL BE [H THE STANDARD GULAGE LINES OF ANGLES SHALL BE OF I(SMM FOR 6013056 MM
SECTION AND 20MM DiA 704 ALL THE GREATE: SECTIONS e
2 1% THE TJTOINTS ALL THE RIVETS ARE PLACED AT CEN/Rés NOT LEes THAN Z2-G TIMES THE DlA OF T RIVET
H\JLE, AND ALL DISTANCES FROM THE CENTRE OF RivET To BDCE OF PLATES OR END OF AMNGLES SHALL [ 71

AS PER CLAUSE 7-!1 OF NOTES ON DESiGN OF ROL\ED STWEL BBAMS . GIRDERS AND ROOF TRussss UNOER
SECTION 14 OF M.5.5

3. ALL TOINTS ARE DESIGNED FOR SHOP RIVETS, EXCEPT JOINTS AT APEx OF TRUSS AND ONE THIRD
POINTS OF BOTTOM TIE PORTIONS OF WHICH ARE UKELY TO BE FIELD RIWVETED W CASas
WHERE TRUSSES CANNOT BE TRANSPORTED IN ONE PIBCE-.
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i e DETAIL AT A it

/Pklﬂﬁlm RAFTER

PRINCIPAL RAFTER
218 sox50x Gmm

_ _ PURLIN BOTTOM TIE IL S0K50 X GM M
BoTromM MiE : . —3

GUSSET PLATE IoMM 'rmc:i

——SHOE ANGLES 208 Boxsoxemm

| MS 8ED PLATE 20cMX30CM X 1I2MM THIER
——LEAD SYEET 3NN THICK _
[ RIVETS WIiTH CoUNTER SUNK HEAD AT ;

SHOE ANGLES
MSBED PLATE

LEAD
SHEET

5o e

\:,orron ]
TSTONE OR CONCRETE TEMPLATE
20CM THICK I

20MM DA ANCHOR BOLTS
ANCHOR PLATE 38CMX (ScMXioMM

MR
Shen el bk W

_F 50cM >I[ p
j SECTION ON P.Q ELEVATION

“SLOTTED HOLES 50(-“ X22MM TO REGCEWE
/ 20MM ANCHOR BOLT

_ =+

e =4 [ PRINCIPAL RAFTER

: : b3

% S ©

' = { Bofrom Tig
-

GUSSETE PLATE
PL AN

NOTE ON DETAIL AT A

THIS DETAIL 'S FOR THE FREE END WHICH IS AWAY FROM THE DIRECTIOoN OF THE

PREVAILING  WIND

THE OTHER END 1€ THE END FROM WHICH DIRECTION THE RAREVAILING WIND BLOWS SHALL BE
| FIXED THE JOINT DETAIL SHALL BE THE SAME AS SHOWN HERE EXCEPT THAT THE HOLES FOR ANCJ!M'

BOLTS SHALL BE ROUND AND NOT SLOTTED AND THE LEAD SHEET SHALL BE OMITTED AND

REPLACED By CEMENT GROUT
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£ . paTe T 49
- '1/:o FULL SIZE DETAILS OF STEEL TRUSS FOR ROOFS
T CLEAR SPAN . 2METRES ', RISE /4 SPAN
REAO WITH PLATES (4540 T48

PURLIN
ANGLE CLIP

/' GUSSET
PLATE IL 75x75X

oMM THICK SN

IL 75X 78x6MM

SAG TIE Sox5Ooxemm "L
s

DETAIL AT E

PRIMCIPAL RAFTER
218 goxsox MM

PURLIN

L7575 X 6MM

GUSSET PLATE loMM THICK _

e DETAIL AT H

PRINC|PAL RAFTER
5 MM
PRINCIPAL KAFTER Us GoxeoxR

215 coxGox gMM

PURLIN

IL 5OXS0x6MM
GUSIET PLATER
IOMM THICK

IL BOXSoXG MM

DETAIL AT F DETAIL AT G
OR K | OR T
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PRINCIPAL
RAFTER

GUISET PLATE
10mm THEK

BoTroM
TiE \

LEAD SHERT
5MM THICIK

CLIPANGLE
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DETAIL AT A

STITCH RIVETS WITH
AT ABOVUT €0cCM

PURLIN

ZENTRES

PLATE

RING FILLS

1
BoTToM Tif Zls €excoxGMHM
i

T Ll
20MM DI A
ANCHO R

BOLTS

i
lq-- 21+ 5EM -r-ﬂ
M |

ANCHOR PLATE OF
SILE 3Boxi50x 3mm

SECTION N MN

M

30cMm

ELEVATION

SHOE ANGLES 210S 50xSox6&MM

MSs BED PLATE &:»ilxsacmxl'z.mm '

RIWETS WITH COUNTER [SONK HEAD AT BoTroM
CUT STONE OR CONCRE*]T! TEMPLATE -

20 €M THICK \

|

SLOTIED HOLES S5ommx 22mm To
RECEIVE 20mm ANCHOR BoLTS

L

gaTioM :‘l:

_T)._ ..

F 30cM >t

PLAN

NOTE ON DETAIL AT A
THIS DETAIL IS FOR THE FREE END WHKH IS AWAY FROM THE DIRECTION OF PREVAILING WIND
THE OTHER END (e .THE END rficM wiict DIRECTION THE PREVALING WINHD BLOWS SHALL BE
PIXED. THE TOINT DETAIL SHALL BE 7HE SAME SHOWN HERE, ExcepT THAT'THE HoLEs FOR

ANCHOR BOLTS SHALL BE ROUND AwD NOT 8LOTIED AND THE LEAD SHEET SHALL BE

OMITTIED AND REPLACED By CEMENT GROUT

-
f/PHlNCIPAL RAFTER

\’GUSSBT PLATE

—
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Vio FULL SIZE DETAILS OF STEEL TRUSS FoR ROOFS
CLEAR SPAN [SMETRES RISE V4 SPAN '
READ WiTH PLATES Ts0 AND T 53

. L
PLATE 1."921

IL 50X50x6MM L 6OX60XGMM

BOTToM TIE GUSSET PLATE loMN THiCK
21S 50x50XGMM f
|| . S W T S |

DETAIL ATB '

IL GSXG5XGMM

2Ls 50x5a0%x GMM

Wi | e - —

IL 6oxcoxe MM

GUSSET PLATE [OMM THICK

2ls SoxsSox6Mm
oo [—o—o
f=f—

SPLICE PLATE 6MM TRick

ELEVATION

PLAN OF SPLICE LOOKING op

DETAIL AT C
IL 50X50x & MM
it 60XGOXEMM " ILeoxeox e %ui‘ of\ GussEr pLare
.!, OMM THiICK
‘ -
GUSSET FPLATE _ﬂ_ [a 2 1
oMM Thick Lats BOXSOXEMM
ﬁomﬁ

DETAIL AT D DETAIL AT T
NOTE : -

I. THE RIVETS SHALL BE IR THE STANDARD GAUGE LINES OF ANGLES AND SHALL e or
SECTION AND 20MM DiA

ISrMM CLIA FOR 50xS0x6 MM
FOR. ALL THE GREATER SEcTIoMS
2. N THE TJojnTs ALL RIVETS ARE PLACED AT CENTRES ™MOT LESS THAn 2.5 TIMES THE DIA op
DISTANCES PRoW cenTRE oF K

BT 10 EDGE of PLATES ogf END OF AHGLES SHALL BE As PER CLAUVSE 7 of Notegs
ON T™E DESIGN OF ROLLED STEEL BEANS, GIRDERS ANC RoOF TRUSSES UNDER SEcTisM |4 oF T.N.BPp
3. AL TOINTS ARE DESIGNED FOR SHOP Rive'ts RCEPT JDINTY AT 4PPEX OF TRuSS AHD oNE THIfD

POINTS ©OF BoTiem Tie PoR

TIONS OF WiHicy ARE LIKZLY TO BC frieLp RIVETED IN CAsmg WHERE TAg
TRUSSES CANNOT 88 TRANSPORTED IN oME PipcE

RWET HOLE AND ALL
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pLatE T &7

Vio FULL SIZE DETAILS OF STEEL TRUSS ROOFS

CLEAR SPAN !{I5SMETRES © RISE /4 SPAN

READ WITH PLATES TS50 anp T52
NB1 NOTES 12 AuD 3 SAME A< !N
PLATE Ts52

PRINC\PAL RAFTAR
218 55X 55X 6MM

PLATE
JOMM THICK

IL BOX gox&MM

50X 50X 6MM

N
DETAIL AT E /\

- PRINCIPAL RAFTAR

/
o 2[5 55x55X MM
PURLIN
\\‘ e \
CLIPANGLE = S SR S
AN o + o0y —x 1
o \ % IL GOX 60XGM M
),0 S \
\ GUSSET PLATE IoMM ThicK
\ , \
\,
'. w |
\
IL Gox 60X & MM * Y I 65x6EX GMM

DETAIL AT G

PRINCIPAL RAFTER
2L 55XE5 X GMM

USIET PLATE JOMM THICK

L 50OX50xG MM

DETAIL AT H
1 oR. F
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DETAIL AT A

PRINCIPAL RAFTER-)

FRINC'PAL RAFTER 2

ANGLE PURLIN

BoTTOM TIE \

PLATE TES

[5 50Xs0x6MN
-"/&mon TIE 2105
50x50xeMmM

g

k ,._..___T_[_
1 LEAD SHEET
20MM DIA
3 ANCHOR
BOLTS
R
227 5cM,
)
n N
2 = —

ANCHOR PLATE 38CMXIHcM X I10MM

—-GUSSET PLATE 10Mu|THIEK

— SHOE AHGLES 2[5 504i50x6mMM™
|_LEAD SHEET 3MM "r'lutclc CUT STONZ,
OR CONCRETE TEMPLATE 20c1 THICK
" RIVETS WiTH caunr:&l SUNIK HCAD

| AT BoTTOM

20 MM ANCHOR 501.1',1 EpCM LOCMNG

g
LR

SECTION ON RR ELEVATION
.
o F’MN!;IP&L RAFTER
- N o ) (0 .*..-._i._.._._._..,_E 1
J e s o
'2 e o o Z l % l
q [ Bo1T TE
v . GUSBET PLATE |oMM THICK
28
3000\ g orrED HOLES BOMMX MM

TO RECEWE TOMM ANCUHOR ROLT

PLAN

PRiNCIPAL RAFTEA

PURLIN
CLIT ANGLE

NOTE ON DETAL AT A

SAME A5 PER ATHER TRUSSES

IL 50% chéc!‘\m

DETAIL AT B

PURLIN

| GUSSET PLATE
IOMK THICIK

“GUESET PLATE IL sexsoxeMmmMm

oMM THICK

DETAIL AT C
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PLATE T 56
%o FULL SIZE DETAILS OF STEEL TRUSS FOK ROOFS

CLEAR SPAN 10 METERS RISE Y4 SPAN

b
ANGLE PURLIN

-

’_ o :A\CA.

o

PRINCIPAL RAFTEA
29 soxsSoxemm

2ls Soxdoxemm

o |

(=]

[}

! L 78278 x6 lam

| | GussaET

| PLATE omm
TRIC K

]

Lm‘\.

SA0 Tt POXSOXGMM

DETAIL AT D

|

I

¥ 4 I
1 . oL S0XS50iem e

L]

1

]

L)

BOTTOM TIE 213 Boxa0A6MM
GUSHE! PLATE 1omm THICK

/

T e S p——— B
DETAIL AT E

It 75175 Xomm

I
I
IL 5026056 MM |
|

, G0839T PLATE lomm THICK

loT]'on Ti8 21 SOxS0x6MM

ELEVATION
GUSSET PLATE 10MM THICK ":
rA——u a.a . aon

Jc el o] 2| 28 50x50x6 MM
e el = o |
E B 10 BB ] *

DETAIL AT ;)

NOTE
NOTER 1T6 3 FLATE T4S9 FOR 1BM CLEAR SPAN SHALL BE THE 3AME POR THIS PLATE ALSo CXCEPT
TRAT FIBLD RIVETING 1S RoT LIKELY To B NGCOSSARY
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’ PLATE: T 47,
Z — i =7

prr L

g

OeTAIL AT (B

STITCH RWETS WITH ME FILLE

SRNCWAL | AT ABSST 60 G CBMTRES 3
RAETER /
PRAWEIPAL RASTEAS f |5 Gonsox amat ~ -
GUSET PLATE |
PoTresa Na § b SoxSox spam E

i PRLLS DETWASN
THE AMGLES

lomm THicK PURLIN

CLIP ANGLE

BaTioM T8
SSET PLATE lomm THICK
SHOE ANGLES du
LEAD SHEST
MM THICK —e——— SNOE AMGLES § LF SaxS0xé mm
“=M.5- BEP PLATE Socmx dscmx 1ZMm

T

T RIVETS WITH COUNTBR SUNK

8 min 1A HEAD OR BorToM

ANCHOR BOLT
fr=— CUT $TOME OR GDVGRETE

TEMPLATE 2omm THICK

; _~\\\\\\-‘."=-'\\\:\k\\\\\\\\\:

-

ANMCHOR PLATE §¥ SALE
380x 150 L 3mm

SECTION ELEVATION

AWCEOR S9LTS.

/ SLOTTED BODLES SemalxIz®m To RECEWVE Z0OMM

+*
. BotroMm TiE

1

v

A

€ EF PRINCIPAL RAFTER

e Bocm L \ausser rare
PLAN

NOTE ON DETAIL ATQA) —_ =
TRE DETAILS FOR THE FREE END WHICH 1S AWAY FROM THE DIRECTION AT PREVAILING WIND.

THE OTHER END ke THE END FROM WHICH DIRECTION THE PREVAIRING WIND BLOows SHALL BE FiXsD.
THE JOINT DETAIL SHALL BE THE SAME SHOWN HERE EXCEPT THAT THE HoLES FOR hHC-HOR BoL76
\ SHALL RBE ROUND AND "NOT SLOTTED AND THE LEAD SHEBET SHALL BE OMITTED AND
. REPLACED BY cm!Nr: GReouT ‘
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piate T60
1o FULL SIZE DETAILS OF STEEL TRUSS FOR ROOFS

CLEAR SPAN : GMETRES RISE Y4 SPAN

32mm L

—]— — — —1"0.,"“2‘—"0.0.‘1'— - — — 4

215 sox sox ‘H?

"lﬁt— SPLICE PLATE SO mMMXEMM
31mm (1F ~ BcrSSARY)

DETAIL AT B

L SoxBSoxe™MMn

DETAIL AT C

21F sox BOXG MM

GUSSET PLATE 10MM THCK

IL Sox8ONgM ™M

DETAIL AT D 5
NOTE :

NOTES | ANG 8 PLATE TSO FOR ISM SPAN SHALL APPLy To THIS PLATE ALSOEXCEPT TWAT Fiewd °

-

RIVETING IS NOT LIKELY TO BE NECESSARY

N TOINTS AL RMIVETS ARE I6MM DIA AT 40MM CENTRES EXCEPT WHERE STATED OR OTHERWISE AND ALL ™
DISTANCES FROM CENTARE OF RIWWET EDGE OF PLATES OR END OF ANGLES NOT LESS THAN GIMM ggg!/
WHERE GOVERNED Py BTANDARD GAUGE LINE OF ANGLES : = fa %
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DETAIL AT A

YR T T

PRINCIPAL
RAFTER

GU SSET PLATE 1
Iomm THICK '\|
|

Sememme——POR LN e
goTTOM TIE

h
|

SROE ANGLES

| ARGLE <LiP
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SECTION XVIII
B -CLASS HIGHWAY CULVERIS AND BRIDGES

466 3A—40

"
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B=-CLASS HIGHWAY CULVERTS AND BRIDGES
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SECTION XVIIL,
B-CLASS HIGHWAY CULVERTS AND BRIDGES,
EXTRACT OF LR.C. CODES.

LR.C. Page
Number. Number.
4 -1968 . . .+ Specification and Code of Practice for Road Bridges— - 318

Section II—[,0ads and Stresses. »e e P . 331

5 —1968 - < .e .. Specification and Code of Practice for Road Bridge .. =7

Soecification 101 of Madras High- Steel Structures 2 i i
ways Manual.

24=1967 & 5 <+ Weight of Rivet Heads e  ee .o se

LL] ae .e -_ 332

e L1 334
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Wetght per
Materlals. m3 in
Tomn_.f.
L]

IT- vael . .w (X3 - e 1,8
18. Macadam (Grinder premix) - = 2.2
19. Macadam (rolled) .. s o 2.6
20. Sand(bose) - .. 1.4
21. Sand (wet compressed) . = 1.9
92. Coursed rubble stone masonry (Cement mortar) 2.6
23. Stone masonry (lime mortar) 2.4
- .- e LR L] 1.0

24. Water

—~
CARRAGE WAY

Materials.

125. Wood
L2
26. Cast iron
27. Wrought iron
28. Steel (rolled or cast) ..

Welght per
m3 in
Tonnes.
0.8
7.2
7.7
7.8

206. Traffic lanes : The number of traffic lanes on a bridge shall
be determined by the maximum integral number of trains of standard
class A vehicles described in Clause 207, which can be accomodated
on the clear carriage way width of the bridge, with the vehicles
travelling parallel to the length of the bridge and leaving the

minimum clearances specified in clause 207.
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: TRACKED VEHICLE

Fla l CLASS A'A TRACKED AND WHE B*Bp

VEHICLES

(cLause zou)

All new bridges shall be of either one-lane, two lane, or four-lane
width. Three-lane bridges shall not be constructed. In the case
of four-lane or multiples of two-lane bridges, at least 1.2 m vide
central verge shall be provided.

207. Live loads :

207. 1. Details of I.R.C. Loadings.

207.1.1. For bridges classified under clause 201.1, the designed
live load shall consist of standard wheeled or tracked vehicles or
trains of vehicles as illustrated in Figs. 1 to 3 and appendix 1. The

trailers attached to the driving unit are not to be considered as

detachable.

207.1.2. Within the kerb to kerb width of the roadway, the standard
vehicle or train shall be assumed to travel parallel to the length of the
bridge, and to occupy any position which will produce maximum
stresses provided that the minimum clearances between a vehicle and
theroadway face of kerband between two passing or crossing vehicles,
shown in Figs. 1 to 3 are not encroached upon.

207. 1.3. For each standard vehicle or train all the axles of a unit
of vehicles shall be considered as acting simultaneously in a posi-
tion causing maximum stresses.

207.1.4. Vehicles in adjacent lanes shall be taken as headed in the
direction producing maximum stresses,

207.1.5. The spaces on the carriage way left uncovered by the
standard train of vehicles shall not be assumed as subject to any
additional live load.

NOTES ¢

1. The nose to tail spacing bet-
ween two successive vehicles
shall not be less than 90 M,

2. For multi-lane bridges and
culverts, one train of class AA
tracked or wheeled vehicles
whichever creates  severe
conditions shall be considered
for every two traffic lane width.

No other live load shall be con-
sidered on any part of the said
2 lane wide carriageway of the
bridge when above mentioned
train of vehicles is crossing the
bridge.

3. The maximum loads for the
wheeled vehicle shall be 20
tonnes for a single axle or 40
I tonnes for a bogie of two axles
spaced not more than 1.2 m
centres,

4. The minimum clearance bet-
ween the road face of the kerb
and the outer edge of the wheel
or track C, shall be as under :

Carriage way Minimum
width. Value of C.
Single lane bridges.
38 mand .. 0.3 m
above.
Multi-lane bridges.
Less than 0.6 m
55.m
5.5 morabove 1.2 m

No1Es ;

1. The nose to tail distanc bet=
ween successive trains shall
not be less than 18.4 m.

2. No other live load shall ¢ ver
any part of the carriage wa
when a train of vehicles (or
trains of vehicles in multi-lane
bridge) iscrossing the bridge.

3. The ground contact area of the

wheels shall be as under ;
Axle load Ground contract
tonres. area,
¢—-—-—._4-_.__,_.|..‘
B. W
mm. mm.
114 ‘e 250 500
6.8 200 380
2.7 150 200

4. The minimum clearance, “f* between outer edge of the wheel and
the roadway face of the kerb, and the minimum clearence, *g’ between
the outer edges of passing or crossing vehicles on multi-lape bridges
shall be as given below :

Clear carriage way width. 2. '}I A
5.5mto 7.5 m. Unitormly 150 mm, for a
increasing carmae wiy
from 0.4m
tol.2 m. |
Above 7.5 m, " 1.2 m, Jl
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1. The nose to tail distance between successive trains shall not be
ess than 18-4 m. ‘

2. No other live load shall cover any part of the carriage way when
- where a train of vehicles (or trains of vehicles in multi-lane bridge)

321

4. The minimum clearance, *f” between outer edge of the wheel
ana the roadway faceof the kerb, and the minimum clerance, ‘g
between the outer edges of passing or crossing vehicles en
mutli-lané bridges shall be as given below :—

is crossing the bridge. Clear carriage way width. g i
3. The ground contact area of the wheels shall be as under :—
Grourid contact area, M @ ®
Axle load tonnes. ‘ A —_ f ;
B mm. Wmm, 55m.to7-5m... Uniformly jl' 150 mm. for all
increasing carriage way
() o)) (©) from0-4to | widths.
68 e 200 380 12m. <
41 | e o 150 300 |
1-6 e o e . 125 175 Above 7:5 m. . 12m, |,
LY
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CLASS B TRAM OF VEiMmCLES
CLAYSE 207!

207-2. (Please refer to relevant provisions covered in LR.C. 21—
1966 standard specifications and code of Practice for Road Bridges

Section III).
207-3. Dispersion of load through fills on Arch bridges.

The dispersion of loads through the fills above the arch shall be
assumed at 45 degrees both along and perpendicular to the span in
the case of arch bridges.

208. Reduction in the intensity of live load stresses on
bridges accomodating more than two traffic lanes.

208. 1. The position and number of loaded lanes used shall be such
o produce maximum stresses in al] cases.

-———

MR |

MIN 18-5M
.————ﬂ-‘__' I
7y
re ¥ ALE LOADS FOR
CLAGS B |n TONNES

™

CLASS ‘& TRAIN OF YEHCLES

CLEAR CARRIALE WAY

WIDTH —_—1
-

208.2. Where maximum stresses are produced in any member by:
simultaneously, loading more than two traffic lanes, the intensitie3
of the resultant live load stresses shall be reduced by 10 per cent fo'
each additional loaded traffic lane in excess of the two lanes subjec’
to a maximum reduction of 20 percentand subjectalso to the conde
tion (hat the stresses as thus reduced are not lower than ths
stresses resulting from a simultaneous loading on two traffic lane

209. Footway, kerb, railings and parapet loading.
(The provisions under this clause do not apply to Foot-Bridges.)

209-1. For all parts of bridge floors accessible only to pedestrians
and animals and for all footways the loading shall be 40 kg. pel
ms, Where crowd loadsarelikely to occur, suchas on bridges located
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5FAN 1IN METRES -
FlG. 5. (MPACT PERCENTAGE CURVES FDR HIGHWAY BRIDGES FOR CLASSA

AND CLASS B LOADINGS (CLAVSE 215°3)

Whezled vehicles : 25 per c2nt for spans up'o 23 m.
and in accordance with the
curve indicated in Fig. 5 for

spans in excess of 23 m.

211.4. No impact allowanes shall be added to the foo'way loading
specified in Clause 209. :

211.5. The span leng'h to be considered for determining the impact
percentage shall be as follows :—
(a) For spans simply supporfed or continuous or for arches
the effective span on which the load is placed.

(b) For bridges having cantilever arms without suspended spans
.. .+ .. the effecive overhang of the cantilever arm
reduced by 25 per cent for loads on the cantilever arm and the effective
span between supports for loads on the main span.

(¢) For bridges having cantilever arms with suspended spans
S the effeciive over change of the cantilever arm
plus half the length of the suspsnded span for loads on the cantilever
arm, the effective length of the suspended span for loads on the sus-
pended span and the effective span bztween supports for loads on
the main span.

211°6. Tn any bridge structure where there is a filling of not less
than 0.6 m including the road crust, the impact percentage to be allo-
wed in the design shall be assumed to be one-half of what is speci
fied in Clauses 211*2 and 211°3.

211+7, For calculating pressure on the bearings and on the top
surface of the bed blocks, fvll value of the appropriate impact
percentage shall be allowed, but for the design of piers, abutments
and structures, generally below the level of the top of the bed block-
¢ appropriate impact percentage shall be multiplied by the factor
given below :
(a) For calculating the pressure at the

bottom surface of thebed block. .. o 05

(b) For calculating the pressure on the 0°5
top3m of the structure below decreasing
the bed block. o .. i i uniformly

{0 zero.

(c) For caleulating the pressure on
the po.tion of the struciure
mo-e than 3 m. below the bed
block. o ind o Zero.

211*3 Inthe design of momba:s subjec’ among o her stresses 1@
direct tension, such as hingers ina bowstring girder biidge, and
in the design of members subjest to  direct compression, such as
spandrel columns or walls in an open spandiel aich, the impact
percentage shill be taken th: same as that applicable to the design
of the co-respon ling member or members of the floor system
which transfer 10ads to the tensile or compiessive members in
question,

211+0. These clayses on impact do notapply to the design of
suspension bridges.

212.—Wind Load.

212°1, All structures shall be designed for the following lateral
wind forces. Thase fo:ces shall be considered to act horizontally
and in such a direc'ion that the resuliant stresses in the member
under consideration are the maximum.

212+2. The wind force ona stiuciuuce shail be assumed as a
horizontal force of the intensity specified in clause 212:3 and
acting on an area calculated as follows : :

(a) For a deck struciuie : The area of the structure as seen
in elevation includiug the floor system and railing, less area of
epiforations in the hand-railing or parapet walls. :
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(b) For a through or half-through structure : be allowed for in the design. The pressures given therem <na,

The area of the elevation of the windward truss as specified at NOWever, be doubled for bridges situated in areas such as the
(a) above plus half the area of elevation above the deck levelof <<Athiawar Peninsula and the Bengal and Orissa cocsts thown
all other trusses or girders. hatched in Fig. 6.

212'3. The intensity of the wind force shall be based on the table
of wind pressures and wind velocities given on page 21 and shal]

IRC. &-\9¢5

INTENSITY WIND PRESSURE

FlG. 6

_I - AS GIVEN ¥ THE TABLE 1N CLAUSE z/2-3

B8 W i b I .
gr ihr* DoUBLE THE VALUES v THE TABLE IN CLAUSE 212 3

'
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FABLF n# WIND PRESSURES AND WIND VELOCITIES.

A ! P H v P
m @ D () 2 3)
0 . 80 40 10 118 91
2 91 12 15 158 107
4 100 63 20 136 119
6 167 73 25 142 130
8 113 82 30 147 141
40 155 157 80 177 202
50 162 171 90 180 210
60 168 183 100 183 217
70 13 193 110 186 224

W here, H=the average height in metres of the exposed surface
ab(;;')e the mean retarding surface (ground or bed level or water
level).

vV =Horizontal velocity of wind in kilometres per hour at height H
P=Horizontal wind pressure inkilogram persq. m.at height H

2124 The lateral wind force against any exposed moving !i\rc
- load shall be considered as acting at 15 m above the roadway and
shall be assumed to have the following values :

Highway Bridges, Ordinary—300 kg/linear M

Highway Bridges, carrying tramway—450 kg/lincar M. y

While calculating the wind force on live load, the clear distance
between the trailers of a train of vehicles shall not be omitted.

212+5 The bridges shall not be considered to be carrying any live
load when the wind velocity at deck level exceeds 130 km. per hour.

212+6 The total assumed wind force as calculated according to
clasuses 212:2,212+3, 2124 and 212-5 shall, however, not be less than
450 kg., per linear metre in the plane cf the loaded chord and
225 kg., per linear metre in the plane of unloaded chord on through
or half-through truss, latticed or other similar spans, and not less
than 450 kg. per linear metre on deck spans.

2127 A wind pressure of 240 kg. permZon the unloaded structure,
applied as specified in clauses 2122 and 212°3 shall be used if it
produces greater stresses than those produced by the combined wind
forces as per clauses 212+2. 212:3. 212:4 and 212'5 or by the wind
force as per clause 212°6.

212-8 In calculating the upliftin the posts and anchorages of high
latticed towers due to the above mentioned lateral forces, stresses
shall also be investigated for the condition of decking being loaded
on a traffic lane or anes. on the leeward side only.

213, Horizontal forces due to water currents :

2131 Any part of a road bridge which may be submerged in
running water shall be designed to sustain safely the horizontal
pressure due to the force of the current.

2132 On piers parallel tothe direction of the water current
che intensity of pressure shall be calculated from the following
equation :

P=52KV2
Where P=Intensity of pressure due to the water current, in kg. per
8q. m,

v =The velocity of the current at the point where the pressure
intensity is being calculated, in metres per second, and :

326

KA constant having the following values for different shape
of piers illustrated in Fig. 7.

(i) Sqaure ended piers (and for the superstructure)— 50 !
{ii) Circular piers or piers with semi-circular ends—0°66,

(iii) Pierswithtriangular cut and ease waters,the angle
included between the faces being 30 degrees or less— 050.

(iv) Piers with triangular cuf and ease waters, the angle

included between the faces being more than 30 degrees but less than

60 degress—0-50 to 0-70.

(v) Piers with triangular cut and case waters, the angle

neluded between the faces being more than 30 degrees but less
than 60 to 90 degrees — 070 ta 0.90
' !
1 Piers with I
sequar ends. _ij
2 Crrcular piers or e
piers with semi- ( ( )
circular ends. 2 i | 5
3 Piers with trian- f
gular cut and
easee waters, the
angle included Vs Sl
ft?ctween?x tl}le ] 35" —~ =
aces s being 30 T e
degree e ~

4 Piers with trian-
gular cut and
‘ease waters, the —
angle included 5
between the faces
being more than
30 degrees but
less than 60
degrees.

5 Piers with trian-
gular cut and
ease waters, the
apgle included
between the
faces being 60
to 90 degrees.

6 Piers with cut
and ease water
ot equilateral L
arcs of circles.

e —

7 Piers with arc®

of the cut aed - e

ease waters inter- 4 )

sectinog ~t 90 Sl 1ee
dOgI‘CES- L T e i e e £

FiGag 7

SAAPES OF BRIDGE PIERS
(ﬁr,AueF. 213.2)

LY
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TABLE Of EQUIVALENT HEIGHTS OF SURCHARGE OF EARTH. (2) Angle of internal frictiaa of the backefill (&)=30°
(3) Weight of backfill (W). 160 kg. per cu.m.

T H, in metre, for the concentrated surface loads
8 due to wheel or track loads of the following I.R.C. A ) sl
‘g standard loadings. (4) The resyltant earth pressure acis in a horizontal direction.
s LRC.Class AA  LR.C.Class A LR.C. Class B
. ?anii ﬁlas.s 70 R loading. loading. For different values, say, L1, &, and W1 for the consiants (he
3 R\ oAy —n, figures given in the above table should be multiplied by the following
-g “ @ " o 4 @ factors :—
L o o U
: ¥
§ g E g E E X L (4.5 or 7.6 as the case may be) :
T4 8 ] 2 2 R 8 L
k£ ol U Y S R ‘
£8 » 3 E- - ( 14Sin@1 ) 2600
] E ] K = E} 1 )
3-5 ‘-% = % = 7] = m‘—} and i respectively
) @@ & & ©» © o !
2 5 26.0 15.4 14.3 17.2 83 100 30 "
217.4. Al igns shall provide for the tharough drainage of back
1504, 15.0 9.1 &5 100 5.1 5.8 filling material by means of weep holes and crushed rock or gravel
20 .. 8.0 5.5 5.1 6.1 1.0 3.7 drains, or pipe drains, or perforated drains.
3.0 6.8 4.1 3.8 4.6 2.3 2.7
217.5. The pressure of submerged soils (not provided with
0420 3.5 3.3 30 3.5 i 21 drinage arrangements) shall be considered as made up of two compo-
60 .. 38 |23 22 26 13 15 oeots—
(a) Pressure due to the earth calculated in accordance with
8.0 .. 3018 1720 10 12 themethod laid down in clause 2171, the unit weight of earth being
10.0 and above. 2.6 1.5 1.4 1.7 0.9 1.0  Teduced for buoyancy and
Note. —The above figures are based on the following values (&) full Hydrostatic pressure of water,

for the constants for the abutment and the backfill :

(1) Length of abutment (L)=4.5 m-for signle-lane bridges and 217°6. In the design of return walls, live load surcharge shall te
7.6 m. for multi-lane bridges. taken for loads plcased beyond the length of the approach slab.
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SECTION XIZ:

GENERAL CONDITIONS OF CONTRACT AND
APPENDICES
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6. Employment earnings—

Employees.

Category. — A
Men. Women. Boys. Girls.
) @ @ @& ©

(i) Total number of employees
during the month.

(ii) Number of employees in the
work on the last working
day of the month,

(iii) Total wages paid for the

(iv) Total number &f working
days during the month.

(y) Length of normal  wage

perioa.
Date : Signature of contractor or
Manager.
Place :
To

1 The Employmemt Officer,
District Employment Office.

2. The Executive Engineer,
Divisian,

352

Instructions to complete the Proforma,

1. Contractor means the person who has contracted to execute
the works.

2. Manager means any person who manages, superviser the
work(s) 3r behalf of the contractor.

3. Item 6—(i) The cumulative total of daily employment on all
days in a calender month, if the last day of the calender month is a
holiday, the working day immediately previous to the holiday.

Item 6 (ii)y—Wages means basic wage, dearness allowance,
project allowances etc. including work benefits paid in cash or kind,

Item 6 (iii)—Columns 2 and 3 refer to adults who are 17 years of
age or over,

Item 6—Columns 4 and 5 refer to others not cavered by columns
2 and 3.

4, Returns should cover a calender month.

5. Completed returns to reachthe employment exchanges concerned
on or before the 5th of the month succeeding] the month to which
he return relates.
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ScHEDULE A.
Schedule of rates and approximate quantities.

(@) The quantities given here are those upon which the lump-sum
tender cost of the work is based but they are subject to alterations,
omissions, deductions oradditionsas provided forin the conditions
of this contract and do net necessarily show the actual quantities
of work to be done. The unit rates noted below are those governing
payment for extras or deductions or omissions according to the
conditions of the comtract, as set forth in the general conditions
of contract of the Tamil Nadu Building Practice and other conditions
or specifications of this contract.

(b) 1t is to be expressly understood that the measured work is
to be taken nett (not withstanding any custom or practice to the
contrary) according to the actual quantities when in place and finished
according to the drawings or as may be ordered from time to time
by the Executive Engineer and the cost calculated by measurement or

weight at the respective prices, without any additional charge fo"
any necessary or contingent works connected therewith. The rates
quoted are for works in situ and completed in every respect.

- *‘

E s - . Rate.
. B s 3 aides - 2
§ 3 s 3 5] s
'é ] . 2 a " § ._:_E‘o
eSSl © + 4 ¥ F Iz
£t 3]s § 3 s & O &2
2 &R 4 @ B & 5 <
“m @ @ @ G & O ®

RS. P.
(Signature of the Contractor.)

_ Nore.—The Second subdivision of this column (i.e. colump 3)
is for description in words such as numbers, cubic feet, 1b, etc.

SceEDULE B.
List of Drawings Supplemental List
NoTe;— All drawings to be signed As referred to in the specifications
by the contractor as well (including the general conditions
as the officer entering of contract of Tamil Nadu Build-
into the contract. _ ing Practice).
Serial Drawing Description Serial Drawing Description Date on which 1tne
number number aumber number drawing was suppliey
) (¢3)] (&) 4) ()] ®) m
Date (Signature of Contractor)
SCHEDULE .

List of specifications for the varlous items of works supplementing those described in Schedule A by Standard Spzeifizatizg

numbers.

" "% Contractor’s name. :
t Contractor’s legal address for registered lettors and notices.
. Name of work and locality .
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f1ems

(1)
Lime..
Surki

Portland Cement
Sand for mortar works ..

Sand for filling in ..

Earth for refilling and disposal of surplus*

Broken stone for concrete, reinforced
concrete, etc.

Broken stone for road works o
Broken brick - L.

Gravel .s o bs
Quarry rubbish .. d
Rough stone, jeddy stone, cre. ..
Flooring stone

Cut stones

Cuddapah slabs

M.S. Sheets

C rrugated roodiag-leviations in gauge.

Bricks (wall)

Bricks (terrace)

Bricks (flyoring)

Pan tiles

Flat tiles

Mangalore tiles

Pressad, ornamental tiles, etc.
Teak wood

Other classes of wood
Furnishings for doors, windows, etc.
3tandardised itemas of furnitwe
Paints

Tar

Wood oil

Varnish

Distemper (Brand and numbs, of coats).
Inser in remar s Column where exc:ss earth required for filling is to be obt

gor'zd or conveyed.

466-3A—46
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Descriptive Specification Sheet,

Muterials.
S S —_
(i) Size alternative to
standard  specifica-
tion size or size pre-
seribed.

Mortars and concrete.
s s i

i -
(ii) Mixes prescribed if
deviation from
standard  specifica-

_tion,
(iit) Masonry Jjoint
thickness and
deviations.
2)

Source fro.n which iten

Approximate lead.
is to be obtained. h e

(3 P

Re narce,

i

ained from and where excess spoil if any, is to 9
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Discriptive Specifications Sheet—cont.

Materials.

—————he ey

i
(1) Size alternative to
standard specifica- Source from which item ~pproximateleqa. Remarks.
[ ems, tion size or size pre- is to be obtained.
scribed.
Mortars and concrete.
A

Eﬁ) Mixes prescribet;'
if deviation from
standard specifica-

tion.
(i1i) Masonry  joim
thickness and

deviations.

m -
Steel R.S. Beams etc. % S aia

Iren work for jail cells-ventilators, doors,
boxes, cage latrines, etc.

Castiron .. .

Lime mortar “e - . 2o
Surki mortar v 2 i v
Pointing .. AR v o &
Terrace work v e o i

Deviations, if any, and proportions if
surki mortar required for any stages.

Plastering® . . -
Concrete broken stone in lime mortar ..
Concrete broken stone in surki mortar . .
Convrete broken stone in cement mortar
Reinforced cement concrete

Brick work or masonry joint thickness.
floor surfacing .- o - -

(2) 3) (4) J

sDeviation in plastry thickness if any,

State with_Line Motor, or Surki Mortar as cememt Mortar and proportions,
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APPENDIX [V,
Descriptive Specification '1::

Materials :—

(1) Size alternuthe 16
stand and  specifi-
cation size or size
prescribed  mortar

and concrete.
(ii) Mixes prescribed Source jrom whicl . Approxin 1 e @ ety
Description. if deviation from item is tc be
standard specifi- abtained .
cation.

(iii) Masonmtry joim
thickness and devig-

tions.

(D (2) &1 %)) i
Lime v = e s ia
Surki % i s 253 .
Portland cement
Sand for mortar works 0%
Sand for filling in
*EBarth for fillingand disposal ofsurplus
Broken stone for Masonry works S
Broken brick s R 5

Quarry rubbish ai - B %
Rough stone, jeddy stone, etc. .. i
Flooring stone e - % &
Cut stone .. »

Cuddapahslabs .. % o I

M.S. Sheets . .
Corrugated roofing Dev'ations in gauge i
Bricks (wall) . < 5y iié

Bricks (Terri.ce) .. i i

Bricks (Flooring) .. = L 3
Panitles .. - T e -
Flat tiles .. o = i o

Mangalore tiles

Pressed, ornamental tiles, etc,

Teak wood ..

Other classes of wood .. s 5
* Furnishing for doors .. i ¢
** Standardised items of furniture i
Paints v - i ie e
lar ia s s , e
Wood 0il .. o vt L -
Varnigsh i 3 e S

***[ron work for Jail c2ls, ventilation doors,
lock boxes, cage latrons, etc.

466-3A—46A
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Description.

€))

Distemper (Brand and No. of coats)
Steel R. S. Beams, etc. .. v

Iron works for Jail cells ventilatiors
doors, lcck boxes cage latrines, et .

Cast Iron s b o
Lime Mortar

*Pointing

*# Plastering

Surki mortar

Pointing

Plastering
Cement fiastering

Terrace work

Deviation if any and proper front
smaller mortar required for any stag:s.

Broken stone lime concrete
Broken Surki concrete
Brgken cement concrete

Reinforced cement concrete

Brick wotk or masonry joint thickpes-

Flgor suifacing .

364 -

APPENDIX [V —cont.

Descriptive Specification Sheei—cont.

Materials -

(1) Size alternative to
stand and  specifi-
cation size or size
prescribed mortar

and concrete
(ii) Mixes prescribed
if deviation  from  Source fromn whicl, Approximare lead.
standard specifi- item isto be
cation. obtained.

(iii) Masonry joint
thekness and devia-
tions.

Rerartil

* Insert in remarks column where excess earth required for filling is toge obtained from and wher : excess spoil, i

* Enter if deviation from standard specification procedure and if iron or brass,

* These will,usvall£ be purchased from jails—vide current price list for same.

** Enter if these are to be_supplied from the Salem Jail and if so where contractor shall take delivery »f 32 ne.

*# Pointing-state if to be done asper ““Remarks on pointing * in Tamil Nadu Building_Practice.

** Deviation in plaster thickness, in any,

fany s 1o

state with lime mortar or surki mortar as cement and propartions
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may atthe discretion of the Execative Engineer /Sub~d1visional Officer
be furfeited on failure or non- fulfilment by the piece-worker of any
of the the above candition. Any autharity higher than the one who
ordered a forfeiture under the provisions of the clause, may in his
absolute discretion waive or madify the forfeiture so levied.

Date :

Witness :
Signature of the party making tke {ender
Residence.

Accepted by me on behzlf of the Governor of
Tamil Nadu.

Note.—While accepting the agreement the accepting autharity
should specify on the first page of this document the number of
pagesin the agreement and the number of items in the schedule. A
line should also be drawn under the last item in the schedule.,

APPENDIX V—A.
STANDARD ABBREVIATIONS FOR MeTrIC UNITS.

L. Decimal mulitiples and sub-multiples.

Value in Abbreviation.
Prefix. terms of
units.
m (2 3
Kilo 1,000 k
Centi. .. 0-01 (10-2) c
Milli. 0-001 (10~8) m
Micro 0:000001 (10-4) P
2. Welghts.—
Denomination. Value. Abbreviatios.
M @) (3)
Tonne. 1000 kg.
Qnintal. ¥ 100 kg. q
Kilogram 1 ke. kg.
Gram. . 1g g
Milligram I mg. mg.
Carat. .. 200 mg. c
3. Capacity.—
Kilelitre 1,000 1 kl.
Lite 7 is 1t 1
Millilitre 1 ml, ml,
4. Veolum: —
Cubicmeire . . .omd m3 or cu.m.”
Cubic Centimetre . . cmd cm3 or cu.cm®
Cubic Miilimetre. , .. ' mm3orcu,mm*

368

Denomination, Value in terms of Abbreviatios.
Units. 3
(1) #3)] 3
5. Length—
Kilometre 1,000 m. km.
Metre 1m. m.
Centimetre. 1 cm. cm
Millime're . 1 mm. mm.
Micron 1/1,000, mm.or  une.
. 10 (—)* mm.
6. Area—
Square kilemetre 1,600,000 m2 km2 , or sq. km.
Square metre 1 me m2 o1 sq. m.
Square centimetre 1 cms2 cm? of sg. cm *
Square millimetre 1 mm2 mm?2 or sq. mm, **

*Bath these abbreviations are corect, but the first et sheuld pre-
ferably be used. The faormer abbreviation is used more commo: Iy
internationally than the latter.

Rules for Abbrevations.
I. Do ot make any change such as addition of “S”to indicate
plural tv (e.g.) write | kg. 10 kg., 20g.,101,,20 ml.. 27 1. 165 km..
100 cm?, 66 km?*.
2. Do 1.0t capitalisc the abbreviations. For example, do not write.
1 Kg. 2 Kg. 20 Mm,, 50Mm. The right way to write is 1 kg,
20 mm, 50 mm., etc,

3. Do not use any other abbreviations except those given above.

APPENDIX V-B
UNITS OF MEASUREMENT.

These are in most cases defined inthe relevant standard speci!
¢.tion, The following units will usually apply:—

Serial number and description of item of work. Unii.
6))] (2)
1. Barth work excavation m?
2+ Rock excavation (Measured in the solid before
removal).—
(i) Unless by blasting m®
(ii) if by blasting m?
3. Excavation—
(i) Extralead over the initial lcad (1) Part m3 oy
thereof.
(ii) Extra lift over the initial lift {i1) part m
thereof.
4, MBing of foundntion with sand o ni
5. ¥lgin goTEETY R
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Scri.l number and descrip ion of item work, Uni,
(1) (@3]
6. Ver:ical joint.. e e s - m?
7. Brick and stone masonry .. - 5 . m8
8. Onmt store (i) i ) i i .. m?
(ii) - P s s .. m8
9. Damp Proof course .. da 57 o .. md
10. Filling in basement with —
(i) Sand .. Y 5 N e .. mb8
(ii) Earth .. i 5 2 e .. ms
11, Floors and Floor finishes .. - .. .. m2
12. Cement ccncrete for R.C.C. . - .. ms8
13, R.C.C. Jali .. o s - - .. m?
14. R.C.C. Sunshades, Chajjes, Boxing, etc. e A
15. Brick cornices, string course, etc.—
(i) m2if measured square over projection AR
(ii) m, if measured lin-early
16. Cut stone band and other carnices 5 .. m

17. Carved cut stone ornaments " o o

18. Plastering, Pointing, white and colour washing, m?
distempering, etc.

19, Wood work .. .w o o - .. md
20. Doots and Windows—
(i) For frames .. .. i oww w9
(i) For shutters .. : i yis .. m2
466-3A—47
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By the piece.

Serial number and description of item work, Unit.

M @)

21. Mild steel joints and other steel and iron work (i) Tonne
(1i) Quintal.

22, Trellis work .. - a5 = e .. m'
23. Painting and varnishing .. g o .. m?
24. Brick partition 57 o % Y .. m?
25. A. C. Sheet partition and weldmesh screens .. m?
26. Built in cup-boards and shelves (i) Each
(i) m2
27. Roofs and Roof finishes .. s ¥ o m¥
28. Expansion joints in floors and roofs el .. m
29. Gates and rolling shutters (i) Each
(i) m?

30. Iron bars and grill works for windows and venti-
lator heads.— )
(i) Each
(i) m2
31. Hand rails .. - e - e v =00

32. Wellsinking—
(a) for open excavation .. o o5 ..om
(5) 1 m depth for sinking in water

Carriage of materials. - Vide relevant clause in Genera' conditions

of contract.--

33. Form work for R.C.C. items e . o m¥

34. Fabrication of steel reinforcement for R.C.C. works Quinta]
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APPENDIX Vi

PRESUMPTIVE SAFE BEARING CAPACITY.

Presumptive
\ safe
Sertai number and types of Rocks and soils. bearing Remarks.
capacity.
in Kgs.Jem?®,
4)] (2) (3)
(a) Rocks.— -
| Rocks (hard) without lamination and defects, elc., granite, traps and dionite. 33
2 Laminated rocks, etc., sand stone and lime stone in sound condition 16'5
3 Residual deposits of shattered and broken bedrock and hardsl:ols, cemented 9:0
materials.
4 Soft rock 4+5
(b) Non-Cohesive soils —
5 Gravel,sand andgravel, compact and offering high resistance to penctration 45 See Note 1.
when excavated by tools.
6 Coarse sand, compact and dry .. 45 Dry means that the ground water level is al
a depth not less thanthe width of founda
tion below the base of the foundation.
7 Medium sand, compact and dry 2:5
8 Fine sand, silt (dry lumps easily pulverized by the fingers) .. 15
9 Loose gravel or sand gravel mixture; loose coarse to medium sand. dry - . 2:5 See Note 1.
10 Fine sand, loose and dry 1-0
(¢) Cohesive soils—
11 Soft shale, hard or stiff clay in deep bed, dry i &% 45  This ground is susceptible to long term con-
solidation settlement.
12 Medium clay, readily indented with a thumb nail 2:5
13 Moistclay and sand clay mixtare which can be indeated wiih strong thumb 1-5
pressure.
14 Soft clay indented with.moderate thumb pressure 1:0
15 Very soft clay which can be penetrated several centimetres with the thumb. 65

16 Black cotton soil or other shrinkable or expansive clay in dry conditions

(50 per cent saturation).
(d) Peat—
17 Peat i e

(e) Made upground—
18 Fills or made up ground . .

Note (1) --Compactness or looseness of non cohesive materials
may be determined by driving a wooden picket of dimensions 5 cm-
% 5 cm. X 70 cm. with a sharp point. The picket shall be pushed
vertically into the soil by the full weight of a person and if the penet-
ration of the picket exceeds 20 cm. the loose state shall be assumed
to exist.

NoTe (2)—No generalized values for presumptive safe bearing
capacity can be given forthesetypes of soils. Insuchareas adequate
site investigation shall be carried out and expert advice shall be
sought.

Note (3)—Peat may occur in a very soft spongy condition or may
be quite firm and compact. While ultimate bearing capacity m:y
be nigh in the compact cases very large consolidation settleme;
occ ~even under small pressures and the movemeats continue for
decages,

See Note (2) to bz determined after investi-
gation.

See Notes (2) and (3) To be determined after
investigation.

See Notes (1) and (4) to be determined after
investigation.

NotE (4)—The sireng'h of made-up grcund depencs on the
nature of the material, its depth and age and the mcthods used
for consolidating it. ;

NotE (5)—The presumptive safe bearing values may be increased
by an amount equal to weight of the material (virgin scil) removed
from above the bearing level that is the base of the foundation.

NoTE (6) —For non-cohesive soils, the presumptive safe bearing
value shall be reduced by 50 per cent if the water table is above or
near the bearing surface of the scil. If the water table is below the
bearing surface of the soil at a distance at least equal to the width of
the foundation, So such reduction shall apply. Fcr intermediate
depths of the water table, proportional reduction of the presumptive
safe bearing value may be made.

(Extract of Table 2 in Par VI—Structural cesign—Seciion 2.
Foundation in Natignal Building Code.)
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APPENDIX VII. : \
BAsic COMPRESSIVE STRESS FOR MASONRY MEMEBERS AT AND AFTER THT :rATED TIMES.
Mix (Parts by volume). ] Hardening
Sericl mamber and —— o ~ -~ time after
description of mortar. Cement.  Lime (see Lime Pozzolana Pozzolana. Sand. completion
note 5). Mixture of wo k
(See note 6). (see note 7).
(1) ) (3 @ () (©) @
1. Cememt .. sk 2 . 1 0-}C* 3 7
2. Cement . . 1 jC* s Af 43 14
3. Cement-lime 1 1C 6 14
4. Cement-lime 1 2B 9 9
5. Cement .. i . 6 !- 14
6. Lime Pozzolana mixture .. . v 1 : 1-5 JI
7. Cement-lime .. - .e 1 3BorC i Ao 12 14
8. Mydraulic lime 3 ot i 1A 27 N 2 ‘l
9. Lime Pozzolana = iy it Le 4 1 2. i
10. Lime .. i ; i - 1B - = 3 28
Basic stress in kg|cm? corresponding to masonry units with
déscription of mettar - Uit L :
\ 35 70 105 140 175 210 280 350 440
(1)—cont. (8) ©)] (10) an (12) (13) (14) @1s) ae)
1. Cement . S .. 3:5 70 10-5 12-5 145 165 21-0 250 30-5
2* Cement . o5 ws 35 70 10-0 11-5 130 14-5 17'5 21-0 25
3. Cement-lime . ole = 35 7-0 10-0 11-0 12:0 130 16:0 19+0 22
4. Cement-lime .. -k i 7
5. Cement .. Vel uik o 35 I35 85 10:0 11-0 12:0 14-5 16-5 19
6. Lime Pozzolana mixture f
7. Cement-lime .. i T 2:5 50 70 8-0 9:0 10-0 12-0 14:0 6
N i RN s T 50 7:0 80 9:0 10°0 12:0 14-0
9. Lime Pozzolana - . o
10. Lime .o 2°5 4-0 <] 6:0 65 70 75 85 95

Note 1 ; This table is valid for slenderness ratio 6 and the loading with zero eccentricity.

Note 2 : Lincerinterpolationis permissible for units whose crushingstrength are intermediate between those givenin the table,

Note 3 : Itis advisable to use plasticizers for cement mortars in order to improve properties of mortar, such as flow and water retentivity,
Ple sticizers should be used according to manufacturer’s instructions.

Note 4 : Masonry cement mortars are also advisable and shall be used according to manufacturer's instructions.
of masonry cement, sand shall be such as to give comparable mortar crusing strengths with the cement :
of the particular grade.

Note 5 : Lime classification (Class A, B and C) and building lime shall conform to accepted standards [VI-4(2)].

Note 6 : For mortar under Sl. No. 6 lime pozzolana mixture shall be of grade LP 40 conforming to accepted standarcs. [VI-4(2)].

Note 7 : These pertods should be increased by the full amount of any time during which the air temperature remains below 4-5
theamount of any time during which the temperature is between 4-5° C and 10° C.

*® The inclusion of lime in cement mortar is optional.

[ Extract from N.B. Code—Part VI Structural Design—Section (4)—Masonry—Table 4—Page VI-4-14n

466-3A—A47A :

The mix proportion
lime: sand mortar

°C plus haly
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ﬁ APPENDI¥X VIIL. Welght.
& kg. perm
8 NSTR! N MATERJALS.
55 SRS O ST R _—— 3. Cement Concrété, Plain—
| o A (@) Aerated .. ’e . . 760
e ¥ el Alasonry— kg. perm (b) No-fines with heavy aggregate 1600 to 1920
e : ! (c) No-fines with lisht aggregate .. 880 to 1280
? (@) Common burnt cliy bricks .. 1920 (d) With burnt clay zgeregite .. 1760 to 2160
T (b) Engineering bricks s .. 2400 (e) With expanded clay aggregate .. 960 to 1680
32 (¢) Glazed bricks - s - 2080 (f) With clinker aggregate .. i 1280 to 1760
ith purnice aggregate . 560 to 1120
- = n 40 (Wt
(@) Pressed bricks o i (h) With sand and grevel Or crushed
natural stone aggregate, 2240 to 2400
(i) With sand dust : iis 640 to 1680
2. Stone Masonry— (i) With foamed slag aggregate .. 960 to 1840
(9) Cast . . . i 2300 4, Cement Concrete, Reinforced—
7 1 ” o 2080 With send and gravel or crushed
{0} Dry I:Ubble - natural stone aggregate:—
() Granite ashler .. .. .. 2640 With 1% steel .. .. .. 2310 to 2470
(d) Granite rubble .. - i 2400 With 2% steel . e e 2370 to 2530
&) e soneashler: =i o 2560 With 5% steel .. .. .. 2560 to 2720
. ) 1) 00 Note.—For unit weights of other materials the above LS,
() Masble dressed i shall apply. (Extract from LS. 1911-1967 Schedule of Unit
< (2) Sand stone s . . 2240 weights of Building Mc.terizls.)
= APPENDIX IX.

LIVE LOADS ON FLOORS.

Serial  Loading
num- class Types of floors.
ber.  Number.

(1) @ (€)]

1 200 Floors in dwelling houses, tenements, hospital wards, bed-
rooms and private sitting rooms in hostel and dormi-
tories.

2 250 Offlce floors other than entrance halls, floors of I'Eh:

b workrooms.,

R 3 300  Floors of banking halls, office entrance halls and reading
i rooms.

pe 4 400  Shop floors used for the display and sale of merchandise,

floors of workrooms generally, floors of class rooms

in schools, floors or places of assembly with fixed

‘ seating, restaurants, circulations space in

machinery halls power stations, etc., where not occu-
: pied by plant or equivalent.

.3 500  Floors of warehouses, workshops, factories and other
buildings or parts of buildings of similar category for
light weight loads, office floors for storage and filing
purposes and floors of places of assembly without fixed
sccl:ltion, public rooms in hotels, dance halls, waiting
halls, etc.

- 6 700  Floors of warehouses, workshops, factories and other
& buildings or parts of buildings of similar category for
- medium weight loads.

7 1000  Floors of warehouses, workshops, factories and other
By buildings or parts of buildings of similar category for

2 heavy weight loads, floors of book stores and libraries,
g roofs and pavement lifts over basement projecting
i under the public footpath.

This document is downloaded from Tamilnadu Draughlsmen\'s Association Websile I:'i'i‘ﬁ‘ﬁ.i;"lda.m.il‘l}

Minimum

live loads Alternative minimum
per kglm?2 live load.

of floor, z

area.

Subrect to a minimum total load of 2'5 times
300 the values in Col. 4 for any given slab
|I panel and 6 times the values in Col, 4

| for any given beam.

This total load shall be assumed uniformly
distributed on the entire area of the slap
panel or the entire length of the beam.

500

750 sees

1000 e
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APPENDIX IX-—cont.
3 LIVE LOADS Of FLOORS—con!.
Minimum : :
Serial Loading live loads Alternative minimun: live
reumber. elass Tvpes of floors. per kefm? load.
No. of floors
area.
(6] 2) (3) (4) 5
8 Garage  Floors used for garage for vehicles not exceeding 2-5
light. tonnes gross weigh
Slabs .. 7 400 ¢ The worst combination of actual wheel
loads whichever is greater.
Beams 250
9  dustage Floors used for garages for vehicles not exceeding 4 tonnes 750 Subject to a maximum of one and a half
beavy, gross weight. times maximum wheel load but not less
than 900 kg. considered to be distributed
over 75 cm square.
10 Stairs. Stairs, landings and corridors for lass 200 loading but 300 Subject to a minimum of 130 kg. concentratea
not liable ta over crowding. load 2t the unsuppcrted end of each step
) ‘ for stairs constructed out of structurally
Stairs, landings and corridors for class 200 loading 500 independent cantilever steps.
but liable to overloadings znd for all other classes,
11 Balcony. Balconies not liable to over crowding—
For Class 200 loading . . - 200 v
For all other classes ié " 500 veon
Balconies liable to overcrowing 500 e

*The lower value of 250 Kg./m® should be taken where separate
storage facilities are provided and the higher value of 400 Kg./m?
should be taken where such provisions are lacking.

NotE 1: A reference to a ““fioor”™ includes a reference to any part
of that floor and a reference to “‘slabs™ includes boarding of beams
or ribs spaced not further apart than one metre between centres
and a reference to “*beams’ means all other beams and ribs.

Note 2: Under loading Class No. 250, the reference to light work-
rooms envisages room in which some light machines (for example,
sewing machines used by milliners or tailors) are operated without any
central power driven unit, that is, the machines are independently
operated, either by hand or by small motors. Under loading class
No.400,the reference to “‘dark rooms”, generally envisages the instal-
lation of machines operated with a central power driven unit, with
the individual machines being belt driven.

Note 3: “Fixed seating”implies that the removal of the seating
and the use of the space for other purposes is improbable. The maxi-
mum likely load in this case is therefore, closely controlled.

Note 4: The loading in workshops, warchouses and factorics
varies considerably and so three loadings under terms ‘‘light”
ssmedium” and ‘‘heavy” are introduced in order to allow for more

RS B S S SR L

economical designs but the terms have no special meaning in
themselves other than the live load for which the relevant floor is
designed. It is however, important particular in the case of heavy
weight loads,to assess the atual loads to ensure that they are not in
excess of 1,000 Kg./m® in cases where they are in excess the design
shall be based on the actual loading.

NotE 5: Theload classification of stairs, corridors, balconies and
landings provide for the fact that these often serve several
occupancies and are used for transporting the furniture and goods.

(Extract from Table 1—Part VI Structural Design—Section 1—
Loads of N.B.C.)

Dead loud.

Assessment of dead Joad : 1he dead load in a building shall
comprise the weight of all walls, partitions,floors and roofs and shall]
Include the weight of all other permanent constructions in the build-
ings and shall conform to good practice. Where positioning of parti-
tions are not decided, a uniformly distributed load of one third
of wegiht of partition subject to a minimum of 100 kg./m?® in case of
office floors may be assumed.

(Extract of Clause 2-1—Part VI—Structufal design—
Section 1—Loads in N.B.C.—Table 1.)

* - This document i.srmnlnadu-d from Tamilnadu Dravwghtsment’s Association YWebsibe (www.inda co.in)




Serial number and
type of roof.
(4]

1 Flat sloping or curved roof with slope

upto and including 10 degrees—

(a)

(b) Access not provided except

Access provided

maintenace.

374

APPENDIX X.

’
LivE LoAaDs oN Rook.

Live load measured on Minimum live load measured

plan. on plan.
@ 3
150 Kg./cm e &5 .o s .. 375Kg. uniformly distributed over any span

of one metre width of the roof slab and
900 kg. uniformly distributed over the
span in the case of all beams.

for 75Kg./cm?® ., - =S 7 .. 150 Kg. uniformly distributed over any span

of one metre width of the roof slabs and
450 Kg. uniformly distributed over the
span in the case of beams.

2 Slop'ng roof with slope greater than 10 (a) For roof membrans, sheets or purlins— Subject to a minimum of 40Xg./m2

degrees.

3 Curved roofs with slope are springing
greater than 10 degrees.

75 kg./mm?® less 2 kg./m? for every degree
increase in slope over 10 degrees.

(b) For membrane supporting the roof membrane
and roof purlins, such as trusses, beams,
girders, etc. 2/3 of load in (a).

() Loads in (a) and (b) do not include loads
due to snow, rain, dust collection, etc. and
the effects of such load shall be appropria-
tely considered.

(75—345r) Kg./m* ., - 5 .. Subject to a minimum of 40 Kg./m2.

Where r=#h/l
h=the height of the highest point of the

structure.
and

I =Chord width of the roof if simply curved

and shorter of the two sides and doubly

curved.

lote.—For special type of roofs with highly permeable and absorbent materials, the contingency of roof material increasing in weight due
to absorption of moisture shall be provided for.
( xtract {ron Table 2—=Part [—Structural Design—Scction 1—Loads of N.B.C.)

APPENDIX—XI.

(a) Unit safe srtess for timber in compression.

Formulap -. .. 56-25—0-98 1/d.
- parmissible stress in Kg. per sq. cm. lld P lid r
- length in cm. H @3] (H 2}
= 1243t dimension in cm. 26 .. - - 30-77 38 19.01
Ild p ild P o, Sl | 29-79 39 18.03
(0 2 (§)) () 28 = i 28-81 40 17.05
3 e 48-41 17 39-59 29 s e i 27-83 41 16.07
) s 47+43 18 3561 30 5t .o 2685 42 15.09
10 . 1645 19 3763 =7 I .o - 25-87 43 14.11
11 s 45-47 20 36+65 3 s . - 24-89 44 13.13
12 ; H9 21 2567 33 - % aa 2391 45 12.15
13 05 13-51 22 34+69 <L o oo 22793 64 11.17
14 . 42+33 23 33-71 5 F7 21-95 47 10 19
15 - H-55 24 32-73 36 . et ww 250 48 921
16 da =57 25 31475 3 - . - 19.29
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(b) Safe Permissible Loads on Posts of Standard Dimensions.

Serial Net area taken for Safe loads in Kg.
number Section of posts. calculations. P A - ————
Length of post (measured to top of bressummer). -
= e . 3
1.5m, 2m, 2:5m, 3m. 3:5m. 4 m. "
¢)) ) ©)] @ ) © O] ® (C]
1 10x10 cm. .. s 81-25 sq.cm. & 3,375-94 2,977-81 2,579-69 2,181-56 1,783-44 1,385:31
2 125x12-5ecm. .. | .. 135-94 sq. cm. 6,047-97 5,515-09 4,982:20 4,449-32 3,916:41 3,383-55
3 15x15 cm s .. 198-44 sq.cm. 9,217-54 8,568:64 7,919.74 7,272-83 6,623-93 5,£76-03
APPENDIX—XII (a).
TABLES FOR BEST INDIAN TEAKWOOD WHERE DESIGN IS BASED ON ALLOWABLE DEFIECTION, ¢
DISTRIBUTED SAFE LOAD IN KG. FOR TIMBER CLASS II (STIFFNESS—DEFLECTION 1/480xSPAN).
(i) Stiffness formula (ends supported) : W (including weight of beam)=0-152 bg?
Where W is in Kg., » and din cm and L in metre. L2
Serial Standard Scantlings Clear span in mefre.
number. bxd — e .
1 1-5 2 2:5 3. 35 4 4.5 S
) ™ 3) @ ) Q)] m (®) Q) (10) (1
1 5x7-5 321 143 80 51 36 27 20 16 13
2 5x10-0 760 338 190 122 84 62 48 38 30
3 5x12-5 1,484 660 371 238 165 121 93 73 59
4 5x15-0 2,565 1,140 641 410 285 209 160 127 103
5 6-2x15 e 3,181 1,414 795 509 353 260 199 157 127
6 6-2x17-5 ) ol 5,051 2,245 1,263 808 561 412 316 249 202
7 6-2x20 L) (s 7,539 3,351 1,885 1,206 83¢ 615 471 372 302
8 7-5x10 o 3 1.140 507 285 182 127 93 71 56 46
9 T-5x12-5 s i 2,227 990 557 356 247 182 139 110 89
10 7.5x15 3,848 1,710 962 616 428 314 240 190 154
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Serial Clear span in metre.

number. Standard Scantlings i i e i A .
bxd 1 15 2 2:5 3 3.5 4 45 .5

(1) . ] ) 4) (5) (6) m ®) ® (10) (i8)
£ .55 .. e e e 6,110 2,715 1,528 978 679 499 382 302 244
1 T .o e e 9,120 4,053 2,280 1,459 1,013 744 570 450 365
13- 15025, = e . 12985 5771 3,246 2,078 1,443 1,060 812 641 519
W TS . s e s 2,969 1,319 742 475 330 242 186 147 119
WIS o o B L 5130 2,280 1,283 821 570 419 321 253 205
16  10x17:5 oy = A 8,146 3,621 2,037 1,303 905 665 509 402 326
17 10x20 .. .. .. .. 12,160 5,404 3,040 1,946 1,351 993 760 600 485
I JOROEE o e es us  PEIIR 7,695 4,328 2770 1,924 1413 ° 1,082 855 693
19 1088 v s e we D378 10556 5,938 3,800 2,639 1,939 1,484 1,173 950
20 12-5x17-5 s ae e | I0IS 4,526 2,546 1,629 1,131 831 636 503 407
21 12.5x20 . . ... 15,200 6,756 3,800 2432 1,689 1,241 950 751 608
22 12:5x22'5 . . e DLEAT 9,619 5,411 3,463 2,405 1,767 1,353 1,069 865
23 12:5%25 . ) . 29,688 - 13,194 7,422 <750 3,299 2,423 1,855 1,466 1,188
% 1520 .. o 18,240 8,107 4,560 2,918 2,027 1,489 1,140 901 730
25 Bl . s, e I50W 1isds 6,493 4,155 2,886 2,120 1,623 1,283 1,039
26 15x50 .. .. .. .. 2,85000 1,26,667 71,250 45,600 21,667 23,265 17,813 14,074 11,400

(ii) Stiffness formula (ends partly fixed) : W (including weight of beam) 0-:38 pd2

L2
Where Wisin Kg.,band d in cm. and L in netres,
St Sﬁm;{ 2 . Clear spaf in metre. =
number. cm. em. 1-0 1-5 2-0 2.5 3-0 3-5 4.0 4.5
b x d. :

) (2) 3 C)) ) (6 O] (8) &) (10)
1 5  Xs . F 802 356 200 128 89 65 50 40

2 5 Y10 . 02 1,900 944 475 304 211 155 119 94

3 5 X125 ., 3 3,711 1,649 928 594 412 303 232 183
4 5 x15 : 6,413 2,850 1,603 1,026 713 523 401 317

5 6-2 X185 = e 7,952 3,534 1,988 1,272 884 649 497 393

6 62 x 175 . P 12,627 5,501 3,157 2,020 1,403 1,031 789 624

7 6:2 x 20 . 18,848 8,377 4,712 3,016 2,094 1,539 1,128 931

8 75 x 10 . . 2,850 1,267 713 456 317 233 178 141

9 IV IER 1Y 5,566 2,474 1,392 891 618 454 348 275
g 75 x 15 .. Ji 9,619 4,275 2,405 1,539 1,069 785 601 475
2 75 %178 .. o 15,274 6,789 3,849 2,444 1,697 1,247 955 754
12 T R 22,800 10,133 5,700 3,648 2,533 1,861 1,425 1,126
£ 13 7-5 %225 .. . 32,463 14,428 8,116 5,194 3,607 2,650 2,029 1,603
14 10 3125 ? 7,422 3,299 1,855 1,188 825 606 464 367
15 0 %15 . 12,825 5,700 3,206 2,052 1,425 1,047 802 633
is 10 x 17:5 ; 20,366 9,051 5,091 3,259 2,263 1,663 1,273 1,006
: £y 18 % 20 30,420 13,511 7,600 4,864 3,378 2,482 1,900 1,501
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Serial S!am:g-d;m;ﬁflms
Number. b xd
0) @
18 10 X 225 ..

19 10 x 25

20 12.5 x 175
21 2.5 % 20 {.
22 12:5 x 225
23 12:5 x 25 ..
24 15 X 20

25 15 x 22.5
26 15 % 50

Note.—Common rafters are p

floors may be

ven part

R
L
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Clear s paﬂi in metre.

& 1.0 1.5 2.0 2.5 © 3.0 3.5 4.0 4-SH
3) @ () ) m (®) ® 10)
43,284 19,238 10,821 6,926 4,809 3,533 2,705 2,138
59,375 26,389 14,844 9,500 6,597 4,847 3,711 2,932
25,457 11,314 6,364 4,073 2,829 2,078 1,591 1,381
38,000 16,889 9,500 6,080 4,222 3,102 2,375
54,105 24,047 13,536 8,657 6,012 4,417 3,382 2-,372' T
74,219 32,986 18,555 11,875 8,247 6,056 4,639 3,665
45,600 20,267 11,400 7,296 5,067 3,722 2,850 2,252
64,927 28,856 16,232 10,388 7,216 5,300 4,058

7,12,500 3,16,667 1,78,125 1,14,000 79,167 58,163 44,531 35,13’

artly fixed if continuous and spiked to ridge pi
Iy fixed enas by the use cf fish-plates at joist

out air spaces) binding walls being used over the ends.

APPENDIX XII (5).

ece, purlin and wall plate.
joints (and will be more fixed, when bui

1,877

s

Joists under terrace roots and
Itinto a wall with=

Table for best Indian ﬁakwood where design is based on allowable strength. Distributed Safe lead in kg. for timber class III (Strength).

(i) Strength formula (ends supported) :— W (including weight of beam)=1-52 X bd® where w is in kg., b and d in cm. and L in metre. 1

Standard scantlings
cm. X cm.
b x d
16))]
5 x 75
5 x 100
5§ x 12-5
5 x 150
62 x 150
62 x 17-5
62 x 20:0
7-5 x 100
75 x 12-5
75 x 150
75 x 175
75 x 200
7.5 X 225
10 x 12'5
10 x 150
10 x 175
10 x 200
10 x22.5
10 %25 e

466-3A—48

2
Clear spans in metre.
10 15 2:0 25 30 35 40 45

2 3) @) (5) \6) @) (8) 9
428 285 214 171 143 122 107 95
760 507 380 304 253 217 190 169
1,188 792 594 475 396 339 297 264
1,710 1,140 855 684 570 489 428 380
2,120 1,414 1,060 848 707 606 530 4m
2,886 1,924 1,443 1,154 962 825 722 641
3,770 2,513 1,885 1,508 1,257 1,077 942 838
1,140 760 570 456 380 326 285 253
1,781 1,188 §91 723 594 509 s 396
2,565 1,710 1,283 1,026 855 733 641 570
3,491 2,328 1,746 1,397 1,164 998 873 776
4,560 3,040 2,280 1,824 1,520 1,303 1,140 1,013 :
571 3,848 2,886 2,309 1,924 1,649 1,443 1,283
2,375 1,583 1188 950 192 679 so4 528
3,420 2,280 1,710 1,368 - 1,140 977 855 1760
4,655 3,103 2,328 1,862 1,552 1,380 1,164 1,034
6080 4,053 3,040 2,432 2,027 1,737 1,520 1,351 _'
7,695 5,130 3,848 3,078 2,565 2,199 1,924 1710
9,500 333 4,750 3,800 3,167 2,714 2,375
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Standard scantlings
X ecm.
Beax g

1)

cm.

12:5 x 175
12:5 x 20
1245 x 22+5
12:5 x 25
150 x 20
150 x 22-5
150 x 50

L B Y T ¥ ]

62
62
75
75
75
75

15

75
10

.10

10
10
10

10

12-5

125
125
12'5
15
15

15

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

723
10
12-5
15
15
175

10
125
15
17-5
20

12*5
15
17-5
20
225

17-5
20
22°5

20
22'5

378!

C!eér spans in metre.
e

10 15 20 25 3-0 35 40 PR
2 (3) @ ®) (©) (M &) 9
5,819 3,879 2,909 2,328 1,940 1,663 1,455 1,293
7,600 5,067 3,800 3,040 2,533 2,171 1,900 1,689
9,619 6,413 4,809 3,848 3,206 2,748 2,405 2,138
11,875 7,917 5,938 4,750 8,958 3,393 2,969 2,639
9,120 6,080 4,560 3,648 3,040 2,606 2,280 2,027
11,543 7,695 5,771 4,617 3,848 3,298 2,886 2,565
57,000 38,000 28,500 22,800 19,000 16286 14250 12,667

534
950
1,484
2,138
2,651
3,608
4,712
1,425
2,227
3,206
4,364
5,700
7,214
2,969
4,275
5,819
7,600
9,619
11,875
7,273
9,500
12,023
14,844
11,400
14,428
71,250

356
633
990
1,425
1,767
2,405
3,141
950
1,484
2,138
2,909
3,800
4,809
1,979
2,850
3,879
5,067
6,413
7,917
4,849
6,333
8,016
9,896
7,600
9,619
47,500

267
475
742
1,069
1,325
1,804
2,356
713
1,113
1,603
2,182
2,850
3,607
1,484
2,138
2,909
3,800
4,809
5,938
3,637
4,750
6,012
7,422
5,700
7,214
35,625

(ii) Strength formula (ends partly fixed) :—W (including weight of beam)=

L

214
80
594
855
1,060
1,443
1,885
570
891
1,283
1,746
2,280
2,896
1,188
1,710
2,328
3,040
3,848
4,750
2,009
3,800
4,809
-5,938
4,560
5,771
28,504

178
317
495
713
884

1,203

1,571
475
742

1,069

1,455

1,900

2,493
900

1,423

1,940

2,533

3,206
3,958
2,424
3,167
4,008
4,948
3,800
4,800
11,130

NoTe—Same note as under Appendix XII (a):

153
271
424
611
757
1,031
1,346

636
916
1,247
1,629
2,061

1,221
1,663
2,171
2,748
3,393
2,078
2,714
3,435
4,241
3,257
4,122
20,357

134
238
371
534
663

1,178
356
557
802

1,091

1,425

1,804
742

1,069

1,455

2,405

1,818

2,375
3,006

3,711
2,850
3,607
17,813

This document s downloaded from Tamilnadu Drausghisment's Association Walbsile (www.inda. ca.in)

19 bd® Where Wisin kg, b and d in cm. and L in metre,

i

119
211
330
475
582
801

1,045
317
495
713
970

1,267

1,609
660
950

1,293

1,689

2,138

1,616
2,111

3,299
2,538
3,203
Hs3
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APPENDIX XIII (A)

Peérmissible stresses Pt in Axial Tensioning in Structural Steel.

| Form.
@
Rolled I beams and channels ., - -

L]

Plates, bars, universal beams and columns and
sections other than above.

Plates, Sections and bars =2 = .
Plates, Sections and bars o i i
Plates, Sections and bars -

“M e L . .. L L] o

Steel conforming to,
(0]
1.5. 326/1969
1.S. 2062/1969 and St. 42-0 of LS.
1977]1969.
1.5.226/1969

1.S. 2062/1969 and St. 42-0 of I.8S.
1977/1969.

1.S.961/1962, H.T. Grade

1.S. 961/1962, H.T. Grade
1.S.961/1962, H.T.W. Grade ..

1.S. 961/1962, H.T.W. Grade
1.S.1161)1968, Grade .. .. " ..

Thickness or Diameter.

(€))
Alldaricyne -~ sadymas

Up to and including 20 mm.

Over 20 mm. P
Upto and including 45 mm.
Over 45 mm,

Up to and including 32 mm.
Over 32 mm.

Yst 22

Yst 25 . . ae
Yst 32

(Extract from N.B.C. Part VI—Structural Design—Section 6—Steel—Table I—Page VI—6-5)

466-3A—484 |

..

.
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| :

Pt, Kglcm?®
@
1,500

1,500

1,420
2,125
1,810
2,125
1,810
1,250
1,500
1,900
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APPENDIX XIII (B).
Permissible Stress in Axial Compression. in Structural Steel.
(Clause 7:2+2+1 (a) — (Pe in kg/cm?).

_l_ S“i‘f ;:?s{s j;og?‘gg = _.S'ree! Corﬂmin:g to I.5.961/62 .Sreel Tubes confarmiﬂg' to I.8. 1161;1968 _(_?iaf’i
r and St.42°0 HTW g TH grade HT grade Y522 . .. Ys25 Yst 32
?fs'. 1977/69. ;’:{;f,;’f;‘;‘" ?x%“ﬁz "‘m"‘"
32 mm. 45 mm. and 45 mm.
g
exceeding
32 mm.
¢)) 2 3) “ &) (6) m 8
0 1,250 1,719 1,640 1,719 ""1,250° 1,500 1,900
10 1,246 1,713 1,635 1,713 TIAE VT, 1AR 1,821
20 1,239 1,698 1,621 : 1,698 ‘1375 7. 1,400 1,750
30 1,224 1,670 1,596 1,670 1,131 1,352 1,679
40 1,203 1,626 1,556 1,626 AeeE. Y 1,303 7 " 1,610
50 1,172 1,563 1,499 1,563 1,046 1,255 1,439
60 1,130 1,475 1,422 1,475 1,002 1,207 1,468
70 1,075 1,363 1,320 1,363 970 1,155 1,375
80 1,007 1,230 1,199 1,230 929 1,088 1,283
90 928 1,089 1,067 1,089 876 1,003 1,128
100 840 953 939 953 814 910 989
110 753 830 821 830 745 813 869
120 671 724 77 724 674 721 758
130 597 . 634 629 634 603 638 665
140 531 557 554 537 540 585 584
150 474 493 490 . 493 490 503 517
160 423 438 436 438 432 443 450
170 377 387 386 387 381 392 398
180 336 344 343 344 339 348 353
190 300 307 306 307 304 311 315
200 270 275 274 275 271 278 280
210 243 244 246 247 243 249 250
220 219 223 222 223 219 225 221
230 199 202 202 202 198 204 205
240 181 183 183 183 180 185 187
250 166 167 167 167 162 167 151
300 109 110 110 110 106 106 106
350 76 76 76 76 7 1 7

Nore.— Intermediate values may be obtained by linear interpolation.
(Bxtract from N.B.C. Part VI— Structural Design—Section 6—Steel Table 2—Page Vi—6-6.)
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APPENDIX XIII (C).
Permlissible stressess Pbc or Pbt in bending in Structural Steel.

Serial Form. Steel conforming to. Thickne ss or Diameter. Pbe or Pbt,
1) 2 (©)] 54] o)
Kg.[em2,
1. Rolled I beams and channels e - .. LS. 226/1969, 1.8. 2062/1969 Al . . i Wi o Me 1,650
and St. 42.0 of 1.S. 1977/69,
2. Compound girders composed of rolled I beams LS. 226/1969, 1.S.2062/1969 Upto and including 20 mm. 2 1,650
or chaunels, with cover plates of thickness. . and St. 42-0 of 1.S. 1977/1969.
Qver 20 mm, % i Ve 1,573
3. Plates, flas, universal bsams* and columns, LS.226/1969, LS. 2062/1969 Upto and including 20 mm. .. 1,650
rounds, {squars, angles, tees and any other  and St.42-0 of 1.S. W77
sections. 1969.
Over 20 mm. ,, »e . . 1,573
4, Plates, girders with angle or multiple webs .. LS. 226/1969, LS. 3206 /1969  Upto and including 20 mm., X 1,575
and St. 42-0 of I.8. 1977/1969. .
Over 20 mm. - s 5 & 1,500
5. Plates, flats, rounds, squares and other similar LS. 961/1962, H.T, Grade .. Upto and ineluding 45 mm. o 2,285
gections. rolled I-beams, double webs form-
ing a symmeqrical I Sections which act as an
integral unit, compound beams compound of
rolled IT-beams or webs with cover plates, single
channels, angles and tees.
Over 45 mm. upto and. including 1,970
60 mm.
1.5.961/1962, H.T.W. Grade .. Upto and including 32 mm. .. 2,258
Over32mm. .. — .. .. 1970
6. Plate girders with single or multiple webs o 1.5.961/1962, H.T. Grade .. Upto and including 63 mm. .. 2_,125
Over 63 mm. il & o 1;890
1.5.961/1962, H.T.W. Grade .. Upto and including 32 mm. .. 2,125
Over 32 mm. 2% e . 1,890
7. Tubes .. ¥ g ' . - .. LS.1161/1968 Grade
" Yst 22 l‘m
Yst 25 1,655
Yst 32 4,080

* Not being produced in India at present. _
(Bxtragt from N.B.C. Part Vi~ Structural Design— Section 6— Steel— Table 3— Page VI-6-7.)
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Saia Head of
umber water in
Melres.

O} @
0.075
0.150

0-225
0.300

0375
0.450
5% v 0.525
0.600
0.675
0.750
0.825
0.900
0.975
1.050
1.125
1.200
S e 1,350
Sl ieed 1,500
we . 1,650

. .e 1,800

The discharge for a drowned weir for one metre length = =

APPENDIX—XV.

834

TABLE OF WEIR DISCHARGE AS GIVEN IN CIRCULAR,

ForMurA D = 2[3Cd.L. ¥2g

n3e -

Memorandum Dis. No. 11, dated 20th January 1911.

. (The discharges furnished in this Table are for 0.3 m lons_th of Wei:r.) §

2
Cd = —
3

= 0.667
Dischargein
cums.

Sharp-
crested
wier.

®
0,012
0.034

0.063
0.097

0.136
0.178
0.225
0.275
0.328
0.384
0.443
0.504
0569
0635
0.705
0.776
0.926

1.08

1.25

143

Discharge in
cumecs.,

Narrow-
crested
Masonry
Weir.

@
0.011
0.032

0.059
0.091

0.127
0.167
0.211
0.258
0.307
0.360
0.415
0473
0.533
0.596
0.661
0.728
0.868
102
1.17
1.34

32
D e 172 [@fhe)  — had2)]

L

 }
- 4+ 4417 Cd d(h+ha) .

Cd

16

= 0.562
Discharge

cumecs.

Broad-crested

weirs,
Where w>h
(w being
width of
weir and h
depth of
crest

D

)
0.010
0.029

0.053
0.082

0.114
0.150
0.190
0.232
0.276
0.324
0.373
0.425
0-480
0.536
0.594
0.655
0.781
0.915
1.06
1.20

in Dischargein
cumecs.

Rought-
stone
escapes.

©)
0.009
0.026

0.047
0.073

0.102
0.134
0.169
0.206
0.246
0.288
0.332
0.378
0.426
0.477
0.528
0.582
0.695
0.814
0.939
1.07

7
Che o
16

= 087

Discharge in
cumecs.

Paved-Bye=
Washes.

(4)]
0.050
0.023

0041
0-064

0.089
0.117
0.147
0.181
0.215
0.252
0.290
0.331
0.373
0.417
0.462
0.509
0.608
0;:15
1.822
0936

6
Cd--—

16
= 0-375
Discharge in
cumecs

Natural

Bye-washes.

®)
0.007
0.019

0.035
0.055

0.076
0.100
0.126.
0.155
0.184
0.216
0-249
0.284
0.320
0.357
0.396 .
0.437
0.521
0:610
0.704
(1 808

This document i downlcaded from Tamalnadu Draughtsment’s Associabon Websie (waw inda co.n)

Head o}
water in
metres.

©)
0.075
0.150

0.225
0.300

0.375
0.450
0.525
0.600
0.675
0.750
0.825
0.900
0.975
1.050
1,125
ol
1,350
1.500

1 650
1800



1. s No, 2973/17 C, dated 4th October 1917 for various depth of tail water and a diagram is included therein.
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Where ‘h’ ropgesents the known difference of water level between front and rear, <ha’ the {;ositiva head due ta velocity of approach eit='e
or otherwise known, do the depth of tail, water over crest and L = the length of weir in metres. Different values of Cd are given-

Table »f Discharge of concrete pipes of Diametre ranging from 30 mm to 600 mm and of lengths from'1 to 18 m. Under

Serial Wr.

m

Nomeg g = 9.807: /Sec”’

466-3A—49

This document }a downloaded from Tamidlnadu Draughtsmen''s Association Websie (www.inda.co.in)
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|
|
|

Depth of tail water.
030to 1.5m .

1.8 m.,.
21m ..
24m ,.
27m ..
30m ..
33m ..

e

.

3.6 m and over

APPENDIX XVI (a)

CEMENT CONCRETE PIPE SLUICES.

Cd.

0.60
0.62
0.66
0.75
0.84
0.90
0.93
0.95

varying working heads from 0,005 m to 1.5 m.

Formula D = Cd A. 42 gh (For values of Cd, vide Appendix XV-B)
Ref. Chief Engineer’s (Irrigation) Circular Memo. 3354/37 dated 4th August 1938).
Discharge Table far 80 mm pipe in cu.mecs.

5

Working

Head «H’

Metre.
@

0.005
0.015
0.030
0.050
10.075
0.105
0.140
0.180
0.225
0.275
0.330
0.3%0
0.455
0.525
0.600
0.680
0.765
0.855
0.950
1.050
1.155
1.265
1.380
1.500

Length in metres.
A,

1 "2 6 9 12 ot
) @ (5) © 0] @)
0.0012 0.0010 0.00084 0.00072 0.00063 0.00055
0.0021 0.0018 0.0015 0.0012 0.0011 0.00096
0.0029 0.0025 0.0021 0.0018 0.0015 0.0014
0.0038 0.0038 0.0027 0.0023 0+0020 0.0017
00046 0-004 0.0033 0.0028 0.0024 0.0021
0.0055 0.0047 0.0038 0.0033 0.0029 0.0025
0.0063 0.0054 0.0044 0.0038 0.0033 0.0029
10,0072 0.0061 0.0050 0.0043 0.0038 0.0033
0.0080 0.0068 0.0056 0.0048 0.0042 0.0038
0.0089 0.0076 0.0063 0.0053 0.0046 0.0041
0.0097 0.0083 0.0048 0.0058 0.0051 0.0045
0.0105 0.009 0.0074 0.0063 0.0055 0.0049
0.0114 0.0097 0.0080 0.0068 0.0060 0.0053
0.0122 0.0105 0.0086 0.0073 0.0064 0.0057
0.0131 0.0112 0.0092 0.0078 0.0069 0.0060

" 0.0139 0.0119 0.0098 0.0083 0.0073 0.0064
0.0148 0.0126 0.0104 0.0089 0.0077 0.0068
0.0156 0.0134 0.0110 0.0093 0.0082 0.0072
0.0164 0.0141 0.0116 0.0099 0.0086 0.0076
0.0173 0.0148 0.012 0.0104 9.009) 0.0080
0.0182 0.0155 0.0127 0.0109 0.0095 0. 84
0.0190 0.0162 0.0133 0.0114 0.0099 ~ 0,0088
0.0198 00170  0.0139 0.1119 0.0104 0.0092

0.0177 0.0145 0.0124 0.0108 0.0085

0.0207
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" DISCHARGE TABLES FOR 100 mm PIPE.
DisCHARGE IN CUMECS.

D s

[P

L= - B - T ¥ T

10

11
12
13
14
15
16
17
18
19

21
22
23

Serial Working Length in metres. :
number. head *H’ P - A ——
Metres. 1 3 6 9 12 15 18

¢3) 2) 3) O] ) O] ) ® )
G5 S5 0.005 0.00198 0.00167 0.0014 0.00124 0.00108 0.60098 0.000%9
e | 0.015 0.00328 0.0029 0.0024 0.0021 0.0019 0.0017 0.0015
0.030 0.0046 0.0041 0.0034 0.0030 0.0027 0.0024 0.0022
o s 0.050 0.0060 0.0053 0.0044 0.0039 0.0034 0.0031 0.0028
. 0.075 0.0074 0.0068 0.0054 0.0048 9.0042 0.0038 0.0024
T4 s 0.105 0.0087 0.0076 0.0064 0.0057 9.0050 0.0045 0.004)
. - 0.140 0.010 0.0088 0.0074 0.0065 0.0057 0.0052 - 0.0047
£ . 0.180 0.0114 0.0100 0.0084 0.0074 0.0065 0.0059 0.0053
3 e 0.225 0.0127 0.0112 0.0094 0.0083 0.0073 0.0066 0.0060
. 0.275 0.0141 0.0124 0.0104 0.0092 0.0080 0.0073 0.0066
a1 e 0.330 0.0154 0.0135 0.0114 0.0100 0.0088 0.0080 0.0072
AT 0.390 0.0168 0.0147 0.0124 0.0109 0.0096 0.0087 0.0078
0.455 0.0181 0.0159 0.0134 0.0118 0.0103 0.0093 0.0085
. 0.525 0.0194 0.0171 0.0144 0.0127 0.0111 0.0100 0.0091
o e 0.600 0.0208 0.0183 0.0154 0.0135 0.0119 0.0107 0.0097
S vie 0.680 - 0.0221 0.0195 0.0164 0.0144 0.0126 0.0114 0.0103
to = 0.765 0.0235 0.0207 0.0174 0.0153 0.0134 0.0121 0.0110
. 0.855 0.0248 0.0218 0.0184 0.0162 0.0142 0.0128 0.0116
. 0.950 0.0262 0.0230 0.0194 0.0171 0.0149 0.0135 0.0122
1.050 0.0275 0.0242 0.0203 0.0179 0.0157 0.0142 0.0129
. .- 1.155 0.0288 0.0254 0.0214 0.0188 0.0165 0.0149 0.0135
“s 1.265 0.0302 0.0266 0.0224 0.0197 0.0172 0.0156 0.0141
.. 1.380 0.0315 0.0277 - 0.0233 0.0206 0.0180 0.0163 0.0147
1.500 0.0328 0.0289 10.0243 0.0214 0.0188 0.0170 0.0154

This document is downloaded from Tamdlnadu Draughtsmen''s Association Wabsite (www. inda co.in)



387

DISCHARGE TABLE FOR 150 MM. PIPE.

DISCHARGI IN CUMNOS.

rit i donwnloaded from Tamilnadu Draughtsmen's Association Wabsie {weevw. inda.coan)

This dﬁCurTul

 Working Leugth in metresl.
eres 1 3 1 6 T 12 RS
0.005 0.0044 0.0040 0,0035 0,0032 0.0029 0,0027 0,0024
0.015 0.0076 0.0069 0.0061 0.0055 0.0050 0.0046 0.0042
0.030 0.0107 0.0098 0.0086 0.0077 0.0071 0.0065 0.0060
0.030 0.0138 0,0126 0.0111 0.0010 0.0091 0.0084 0.0077
0.075 0.0170 0.0155 0.0136 0,0122 0,0112 0.0103 0.0094
0.105 0.020 0,0183 0.0161 0.0144 0.0132 0.0122 0.0112
0.140 0.0232 0.0211 0.0186 0.0167 0.0152 0.0141 0.0123
0.180 0.0202 0.0239 0.0211 0,0189 0,0173 0,0159 0,0146
0.225 0.0294 0.0268 0.0236 0.0212 0.0193 0.0178 0,0163
0.275 0.032% 0,0296 0.0261 0,0234 0,0214 0,0197 0.0181
0.330 0.6356 0.0324 0,0286 0.0257 0.0234 0.0216 0.0198
0:390 0.0386 0.0352 0.0311 0.0279 0.0254 0.0235 0.0215
0.435 0.0418 0,0381 0.0336 0.0301 0.0275 0.0254 80232
0.525 0.0443 0.0408 0.0360 0,0324 0.0295 0.0272 0.0250
0,600 0.0480 | 0.0437 0.0385 0.0346 0.0316 0.0291 0.0267
0680 0.0510 0.0465 0.0410 0.0368 | 0.0336 © 0.0310 0.0284
| 0.765 0.0342 0.0493 0.0435 0.0390 0.0356 0.0329 . 0.0302
0.855 0.0573 0.0522 . 0.0460 - 0.0413 - 0.0377 0.0348 0.0319
0.950 . 0.0603 . 0.0550 . 0.0484 0.0435 0.0397 0.0366 0.0326
1.050 00034 0.0378 0.0510 0.0457 0.0417 0.0385 00353
1155 0.0665 8.0606 0.0535 0.0480 0.0438 0.0404 00371
o 0.0696 0.0634 0.0559 0.0502 0.0458 0.0423 0.0388
1.380 0.0726 0.0662 . 00584 0.0524 £ 0.0478 - 0.0441 0.0404
AS80 0.0758 8.0690 8.0609 0.0546 0.0498 0.0460 w0424
466-3A—4-A



DISCHARGE TABLES FOR 250 mm PIPE,

388

DiSCHARGE IN CUMECS.

Work Length in meters.
Head”® B A —
Meters. 1 3 6 9 12 15 18
0.005 0.0125 0.0117 0.0108 0.0101 0.0904 0.0088 0.0083
0.015 0.0216 0.0202 0.0187 0.0175 0.0163 0.0152 0.0144
0.030 0.0305 0.0286 0.0264 0.0247 0.0230" 0.0215 0.0204
0.050 0.0394 0.0370 0.0341 0.0320 0.0297 0.0278 0.0263
0.075 0.0483 0.0453 0.0417 0.0390 0.0364 0.0340 0.0322
0.105 0.0570 0.0535 0.0493 0.0462 0.0429 0.0402 0.0339
0.140 0.0658 0.0618 0.0568 0.0533 0.0496 0.0464 0.0439
0.180 0.0747 0.0704 0.0646 0.0605 0.0563 0.0526 0.0498
0.225 0.0835 0.0784 0.0722 0.0676 0.0630 0.0588 0.0557
0.275 0.0925 0.0867 0.0798 0.0747 0.0695 0.0650 0.0616
0.330 0.1012 0.095 0.0875 0.0818 0.0762 90,0712 0.0675
0390 0.1100 0.1032 0.0950 0.0890 0.0828 0.0774 0.0733
0.455 0.1190 0.1115 0.1028 0.0960 0.0895 0.0836 0.0792
0.525 0.1275 0.119 0.1102 0.1032 0.0960 0.0898 6.0850
0.600 0.1364 0.1280 0.117% 0.1102 0.1028 0.0968 8.001
0.680 01453 0.1364 0.1255 0.1175 0.1093 0.1022 0.0968
0.765 0.1542 0.1447 0.1334 0.1247 0.1166 0.1084 0.1028
0.855 0.1630 0.1530 0.1408 0.1318 0.1228 0.1147 0.1085
0.950 0.1718 0.1611 0.1483 0.1339 0.1294 6.1208 0.1145
1.050 0.1808 0.1692 0.1560 0.1466 0.1368 0.1270 01200
1.155 0.1893 0.1718 _ 0.1636 0.1531 0.1428 0.1333 0.1265
1.265 0.1982 0.1860 0.1713 0.1603 0.1492 0.1395 o134
1.380 0.2070 0.1941 0.1789 0.1672 0.1558 0.1406 01380
1.500 0.2158 0.2025 0.1865 0.1745 0.1625 0.1518 0.1439

This document is downloaded from Tamilnadu Dravghismeant's Association Wabsite (www.tnda_co.in)
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DISCHARGE TABLES FOR 300 mm PIPE.
DiISCHARGE IN CUEMCS.

Work ! ; Length in metres.

head 2 — ——— &5

Metres., 1 3 6 9 12 15 18
0.005 0.018 ° 0.0171 0.0159 0.0150 0.0141 0.0134 0.0126

0015 0.0311 0.0296 0.0277 00260  0.0244 0.0232 0.0219
0.030 0.044 0.418 0.0391 0.0368 0.0345 0.0329 0.0310
0.050 0.0568 0.0540 0.0505 0.0475 0.0445 0.0424 0.040

©0.075 0.0595 0.0661 0.0618 0.0582 0.0545 0.0519 0.0489
0.105 0.0821 0.0780 6.0729 0.0687 0.0644 0.0613 0.0578
0.140 0.0948 0.0902 0.0843 0.0793 0.0744 0.0708 0.0667

0.180 0.1078 0.1023  ° 0.0957 0.090 0.0844 0.0804 0.0758,
0.225 0.1204 0.1144 0.1070 0.1005 0.0943 0.0899 0.0847
0275 01329 0.1264 0.1130 0.1110 0.1041 00994  ° 00935
0,336 0.1459 0.1387 0.1297 0.1226 0.1145 0.1098 0.1025
10,39 0/1586 0.1508 0.1410 0.1325 0.1242 0.1185 0.1115

0.455 0.1712 0.1628 0.1522 0.1432 0.1343 0.1278 0.1205
0.525 0.1838 0.1746 0.1633 0.1535 0.1440 01372 0.1293

0600 0.1966 0.1870 0.1750 0.1645 01542  0.1463 0.1384
0.686 02090 0.1988 0.1860 0.1750 0.1640 , 0.1563 01478
0.765 0.2220 0.2110 0.1970 0.1855 0.1740 0.1656 01569

-0.855 0.2345 0.2230 0.2085 0.1960 0.1838 04750 0.1650

0,950 0.2472 0.2350 0.2198 0.2068 0.1938 0.1845 0.1740
1.050 0.2600 0.2470 0.2312 0.2174 0.2038 0.1941 10,1830
1.155 0.2728 0.2595 02424 0.2280 0.2139 02038 2.1920
1.265 0.2854 0.2714 0.2536 0.2388 02238 0.2130 0.2008
1.380 0.29;1 0.2835 0.2650 02493 . 92338 0.2225 0.20$8
1.500 02110 0.2956 0.2765 0.2600 0.2438 02323 02158

s
!
|

. This dncumﬂht i downloaded from Tamilnadu Dravghtsmen''s Association Wabsite [www. inda.co.in)

- |



300

PBCNARGE TABLES FOR 350 mm PIPE.

DiseNARGE IN SUMECSS.
: ”';..'3?5' : Length j‘t metres.

Metres. 1 3 3 9 12 15 18
0.005 0.0244 0.6234 0.0221 0.0209 0.0199 0.0188 0.0181
0.015 0,0423 0.0406 0.0388 0.0362 0.0845 0.0326 0.0313
0.030 0.0598 0.0874 0.0543 0.0513 0.0488 0.0462 0.0444
0.050 0.0773 0.0742 0.0700 0.0662 0.0680 0.0595 _ 0.0573
0.075 0.0946 " 0.0008 0.0957 0.0811 0.0772 0.0728 0.0702
0.105 0.1118 0.1072 0.1012 0.0958 0.0912 0.0862 0.0829
0.140 0.1291 0.12%9 0.117¢ 0.1107 0.1052 0.0994 0.0957
0.130 0.1467 0.1406 0.132¢ 04285 0.1195 0.1130 0.1088
0225 0.1639 0.1572 0.1484 0.1405 0.1888 0.1262 0.1215
0.275 0.1814 . 0.1740 0.16% 0.1585 0.1480 0.1398 0.1344
0,330 0.1886 0.1904 0.1300 0.1700 0.1620 6.1580 0.14711
0.300 0.2159 0.2070 0.1085 0.13%0 0.160 0.1668 0.1600
0.466 0.233 0.2936 02116 0.1995 0.1900 0.1795 0.1726
0.5%5 0.2909 0.2400 02268 08142 0.2040 0.1926 0.1854
0.608 0.2673 02968 03435 0.2200 02183 0.2062 - 0.1986
¢.630 02850 027 . 02880 02440 0.2025 02195 0.2110
0.965 05020 _  0.289% 0.2786 0.2598 0.2465 0235 . 02239
0.966 03195 . 03066 . 02895 0avas 0.2605 .. 0.2460 0.2366
0.950 .. 0a%e . eS8ase . 03088 ... 0838 .. 02750 . 0.25% 0.2499
1.050 0.3548 90,3400 0.9212 Y 0.2890 02730 02625
118 = - 03715 0.3502 0.336§ 831 08025 _° 02860 _ _ 072750
1.266 03885 0.8%25 0.3520 03330 08170 . 0.2995 0.2880
1.380 0.4060 0.5890 0.3075 05476 .. 03810 0.3125 0.3008
1.509 0.4200 0.4000 0.3085 0sees 0.3450 03700 03138

-

This document is downloaded from Tamilnadu Draughtsmen''s Association Website (www.inda co.in)
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DISCHARGR TABLES FOR 400 mm PIPHE.
Disemarex IN cUMECS.

This du::umen! s downloaded from Tamilnadu Draughtsmen|'s Associaton Wabsie (www. inda co.in)

|}
b+ §

:;% _ _____ | 2 Len!ﬂx in metres.

Metres. ! 3 [3 9 12 15 18
0.005 0.0318 0.0308 0.0293 0.0278 0.0266 0.0255 0.0243
0.015 0.0552 0.0535 0.0508 0.0483 0.0462 0.0442 0.0422
0.030 0.0781 0.0756 0.0781 0,0682 0.0653 0.0624 0.0595
0.050 0.1008 0.0975 0.0927 0.0380 0.0844 0.0805 0.0768
0.075 | 0.1235 0.1195 0.1136 0.1078 0.1033 0.0987 0.0942
0.105 0.1460 0.1412 0.1343 0.1275 . 0.1220 0.1167 0.1113
0.140 0.1686 0.1631 0.1550 0.1472 0.1410 0.1348 0.1285
0.180 0.1913 0.1850 0.1760 0.1671 0.1600 0.1530 0.1453
0.225 0.2138 0.2068 0.1965 0.1865 0.1786 0.1708 0.1628
0.275 0.2366 0.2290 0,2175 0.2066 0.1978 0.1890 0.1804
0.330 0.2590 0.2510 0.2382 0.2262 0.2165 0.2070 0.1975
0.390 0,2818 0.2726 0.2590 0.2460 0.2355 0.2250 0.2143
0.455 0.3040 b.mz 0.2800 0.2656 0.2545 0.2430 0,2319 -
0.525 0.3260 0.3160 0.3000 0.2850 0.2730 0.2608 0.2483
0.600 0.3490 0.3378 0.3210 0.3050 0.2920 10,2790 0.2660
0.680 : 0.3712 0.3594 0.3415 0.,8245 0.3110 0.2970 0.2833

. 0.765 0.3942 0.3818 0.3628 0.3442 0,3298 0.3150 0.30)5
0.855 0.4170 0.4042 0.3836 0.3643 T 0.3480 0.3335 0.3130
0.950 0.4392 0.4255 0.4040 0.3840 0.3678 0.3515 0.3352 -
1,050 0.4620 0.4470 0.4240 0.4030 0.3860 | 0.3690 0.352 1

1.155 0.4845 - 0.4685 0.4460 0.4230 0.4055 0.3375 0.3 6§6
1,265 u.5070 0.4905 . 0.4660 0.4425 0.4240 0.4059 0.3860
:1.380 0.5395 0.5120 0.4871 0.4625 0.4430 0.4280 0.4030
A1.500 0.5523 0.5342 0.5088 - 0.4825 0.4629 0.4420 0.4214
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DISCHARGE TABLES FOR 450 mm PIPE.
Dlat:‘mncm IN CUMECS.

hl:’&r' = Lem{r in mes EY
Metres. 1 3 6 9 12 15 13
0.005 0.0404 0.0394 0.0375 0.0359 0.0344 0.0331 0.0316:
0.015 0.0698 0.0682 0.0650 0.0622 0.0596 0,0574 0.0518.
0.030 0.0988 0.0964 0.0920 0.0878 0.0842 0.0812 0.0775:
0.050 0.1278 0.1246 0.1187 0.1135 0.1088 0.1049 0.1009-
0.075 0.1565 0.1526 . 0.1454 0.1392 0.1333 0.1285 0.1228:
0.105 0.1849 0.1804 0.1718 0.1643 0.1575 0.1518 0.1448.
0.140 0.2137 0.2085 0.1986 0.1900 0.1820 0.1755 0.1675-
0.180 0.2425 0.2366 0.2255 0.2156 0.2065 0.1990 0.1900
0.225 0.2710 0.2642 0.2520 0.2410 0.2310 0.2225 0.2123:
0.275 0.2999 0.2924 0.2790 0.2664 0.2554 0.2461 0.235)
0.330 0.3285 0.3205 0.3050 0.2920 0.2798 0.2698 0.2576-
0.390 0.3571 0.3480 0.3320 0.3175 0.3041 0.2931 0.2800
0.455 - 0.3830 0.3756 0.3580 03422 0.3282 0,3162 0.3020+
0.525 0.4140 0.4040 0.3850 0.3680 0.3528 0.3400 0,3245-
0.600 0.4422 0.4320 0.4110 10.3930 0.3768 0.3630 0.3465
0.680 0.4710 0.4590 0.4375 0.4180 0.4010 0.3863 0.3692
0.765 0.5000 0.4875 0.4650 0.4445 0.4260 0.4108 0.3920-
0.855 0.5280 0.5154 0.4920 0.4698 0.4500 0.4340 0.4145 -
0.950 0.5575 0.5444 0.5180 0.4955 0.4750 0.4575 0.4370-
1.050 0.5850 0.5710 0.5440 0,5200 0.4980 0.4305 0.4580
1.155 0.6140 0.5920 0.5710 0.5460 0.5240 0.5045 0.4820"
1,265 0.6435 0.6275 0.5975 0.5720 0.5475 0.5280 0.5045.
11,380 0.6720 0.6550 0.6245 0.5960 0.5720 0.5515 0.5260"
300 0.6995 0.6825 0.6500 0.6220 0.5955 0.5740 0.5480

This docurment i downloaded fram Tamilnadu Draughtsment's Assodialon YWebsibe (v inda co.in)
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0.005 -
0.015""

0050,

0.075..,
0.105
0.140
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0.330:00
0.390:.
0.45_5- :
0.525
0.600
0.680
0765

0.855'

0.950:7
1.050:
1155, .
1265
1.380
1.500
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DISCHARGE TABLE FOR 500 mm PIPE,

DISCHARGE IN CUMECS,

Length in metres.
1 3 § = 9 12 15
) €] @ O] (6) m
0:0498 0.0489 0.0467 0.0449 0.0430 0.0417
0.0865 00847 0.0811 0.0778 0.0746 0.0722
0.1221 0.1199 0.1147 0.1100 0.1055 0.1022
0.1579 0.1549 0.1481 0.4122 0.1364 0,1320
0.1931 0.1896 0.1812 0,1741 0.1669 0,1616
0.2282 0.2240 0.2140 0.2057 0.1973 0.1909
0.2638 0.2590 0.2478 0.2378 0.2280 0:2208 °
0.2990 ©0.2938 0.2808 0.2698 0:2583 0.2500 -
0.3340 0.3278 0,3135 0.3010 0.2883 0.2795 .
0.3699 0.3630 0.3470 0.3330 0.8196 0.3092
0.4050 0.3975 0.3800 0.3650 0.5500 0.3390
0.4400 0.4320 0.4130 0.3966 0,3805 0.3680
0.4755 0.4467 0.4460 0.4280 0.4110 0.3978
0.5106 " 0.5010 0.4780 0.46C0 0.4410 0.4275
0.5460 0.5360 0.5120 0.4920 0.4720 0.4560
0.5810 0.5700 0.5450 0.5240 0.5040 0.4860
0.6160 0.6050 0.5780 0.5560 0.5330 0.5156
0.6520 0.6380 0.6110 0.5870 0.5630 0.5450
0.6875 0.6746 0.6450 0.6192 0.5940 0.5750
0.7220 0.7080 0.6770 0.6504 0.6240 0.6040
0.7570 0.7440 0.7102 0.6825 0.6545 0.6325
0,7925 0.7780 0.7445 0.7145 0.6850 0.6630
0.8266 0.8120 0.7755 0.7450 0.7145 0.6920
0.8640 0.8475 0.8100 0,7780 0.7460 0.7225

This ducurqi;:nt it downloaded from: Taménadu Dravghtsment’s Association W

absite (wew.inda couin)
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0.0403;
0.0698. .
0.0988, .
0.1278
0.1561
0.1846
02135

0.2700: »
0.2990 .
0.3265.
0.3560
0.3845
0.4130
10.4420
0.4700
0.4980 .
0.5270
0.5555
0.5840
0.6122
0.6430
0.6680
0.6980
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DISCHARGE TABLES FOR 600 mm PIPE.
D'SCHARGE IN CUMECS.

Working Head 8’ Metres, s : *
% 1 G 6 9 12 TS i
(1) 2) (3) . @ (5) () (M (€3]
0.005 sreiigde 3 L 0.0720 0.0715 0.0682 00660 0.0637 0.0616 0.0599
0.015 o ot Nl 0.1243 0.1232 -0.1182 0.1143 0.1105 0.1068 0.1040
0,030 g S0 0.176 01742 0.1672 0.1617 01664 0.1512 0.147%°
0050 Ay 0.2270 02250 02158 0.2088 0.2108 0.1950 0.1899
0.075. it 0.2780 0.2755 " 0.2645 02558 0.2472 0.2390 0.2325
T SR 0.3285 03258 03125 03025 0291 0.2825 0.2750
0.140 A 03798 . 03760 0.3610 .. 03490 03375 0.3260 03175
0.180 o5 729584 0.4308 0.4260 0.4090 03960 . 03825 0.3700 0.3600
0225 oo VA 0.4820 04775 04580 .0.4440 0.4280 0.4145 0.4030
0.275 Py Sigr> 0.5330 0°5280 05060 04905 ‘04740 0.4580 0.4455
0330 ba sy 0.5846 0-5795 05552 05370 05192 - 05018 0.4886
0.390 T 0.6346 0.6285 0.6040 0.5840 05640 0.5450 0.5310
0.455 S8 06850 0.679 06520 . 06300 06085 0.5885 0.5725
0.525 it 0.7350 0.7285 0.6990 0.6760 0.6540 0.6320 0.6150
OB - .8t 0.7869 0.7785 0.7475 0.7230 0.6982 0.6755 - 0.6575.
0.680 LR 0.8375 0.8300 0.7955 0.7700 0.7445 0.7200 0.700
0.765 pol G . 68875 0.8795 0.8440 0.8160 ©0.7885 0.7625 0.7420
0.855 o e 0.9385 0.9300 0.8925 0.8640. °  0.3348 0.8060 0.7850
0.950 . 4 0.9900 0.9800 0.9400 0.910 0.8791 0.8500 08275
1050 adisa 1.0400 1.0285 0.9875 0.9555 0.8400 08940 0.8691
1.155 et 1.0906 1.0810 1.0380 1.004 0.9700 0.9380 0.9140
1.265 %r. v 1.1416 1.1316 1.0860 1.050 1.0150 0.9850 0.955
T 1.1920 1.1820 1.1350 1.097 1.0600 1.0250 0.9975
1°500 o 1245 1.233 1.1890 1,1460 1,1060 10700 1040

This document is downloaded fram Tamilnadu Dra ughlsmean's Associaton Wabste (www.inda co.in)



ABPENDIX XVI (d).
CeMENT PIPE SLUICES

" Valueof Cd in the formula Q =;c;fA ;/' agh fordifferent values of
: ngt

0.47
0.465
0.455
0.45
0.44
0.435
0.43
0.42
0.415
0.41
0.405
0.40
0.395
0.39
0.385
0.38
0.375
0.377
0.365
0.36
0.355
0.35
0.348
0.345

diameter.
D‘;":‘: Coefren. ﬁ"; Coecn,
) @ @ )
4 0.81 104
8 . 018 108
12 0.76 12
16 0.74 116
20 0.72 120
2% 0.70 124
28 0.685 128
32 0.67 132
36 0.655 136
40 0.635 140
4 0.62 144
48 0.61 148
52 0.60 152
56 0.58 156
60 0.57 160
4 0.56 164
68 0.55 168
” 0.54 1712
76 0.53 176
80 0.52 180
84 0.515 184
88 0.505 188
92 0.50 192
9 0.49 196
100 9.48 200

.(Rs énce :—Chief Engineer’s (Irrigation Circular Memo. N

No. 3%’543‘37-&-5, dated 4th August 1938).

0.34
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APPENDIX XViI.
DETERMINATION OF BULKING OF SAND AND NET QUANTITY.

Based on Chief Enginesr (General and Buildings)’s Circular Memo
No. 595 G/53, dated 9th July 1953 and Chief Engineer (Irrigation),s
Circular Mem>. No. 1304,58-H2, dated 22nd August 1958.

Sand occupies minimum volumie (1) wheén it is perfectly dry and
(2) when it is completely saturated with water. With the addition
of water the volume of sand indreases causing bulking of sand;
5 to 7 per cent water by weight in the sand increasing its volume
by 20 to 30 percent. Since sand is generally measured by volume
and used on work, it is necessary that the bullsing of sand due to
moisture cotent init should be taken into consideration and allowance
made for it in—proportioning mortar and concrete, inthe case of
all important works as may be decided by the Executive Engineer.

2. The percentage of bulking of sand can be determined casily
by conducting the following simple test in the field.

"1In a 250 cc measuring cylinder, pour the damp sand (Con-
solidated by shaking) until it reaches the 200 mark. Then fill the
cylinder with water and stir the sand well. (The water shall be
sufficient to submerge the sand completely). It willbe seen that
sand surface ispow belowts original level. Suppose the surface
is at the mark y cc. The percentage of bulking of the sand due
to moisture should be calculated from the formula :(— :

(200—1
Percentage buibins=—-—:r—l~,—-— X 100

3. When payment is to be made to the contractors for the net
quantity of sand from the gross measurements in stacks as warranied
by the specific conditions in tender schedule, the not quantity shall
calculated from the following formula :—

100

) = X ————
Q (net) Q (gross) =

Where *b’ is the bulking percentage of sand determined as per
luos 2 above.
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Serial

number.

1

Approx, Description of work. MDS
on. number,
@) &) @

I. EXCAVATION :
Earthwork excavation for foundation in ail soils and 24

@

@)

(i)

(ivj

®

(vi)

(vii)

(viii)

399

SCHEDULE FORMAT.

sub-soils and to full depth as may be directed inclu-
ding dewatering, shuttering wherever found necess-
ary, refilling the sides of foundation in la not ex-
ceeding 15 cm. depth including tho. consoli«
dating, necessary watering and depositing the
excavated earth at site where directed with all leads
anlg&m and clearing, levelling the site, etc., com- &
p

the surplus excavated earth or sofl from the™
site for distance of one kilometre or part
thereof over the initial lead.

II. CONCRETING :

Cement concrete 1 :4 : 8 (One cement, four sand and
eight broken stone) 7.5 cm. thick for mudmat below
pile cap and bforkany other_f{]);;ndnttlion usi&so 40 mm.
gauge hard broken stone jelly including thoroughly
consolidating the same complete (Deduction
will be made for pile).

Driven cast in situ piles :

Installing vertical cast in situ driven RCC piles of
suitable length using 20 mm. gauge hard broken
stone jelly including cost of rcement to the full
length of the pile.

40 cm. dia pile: In cement concrete 112 14 (One
cement, two sand and four stone jelly) of capacity
. +s 44 . fODDES,

Or| And

40 cm. dia pile : lncementconcreteltli:?,ggﬂe
cement, one and a half sand and three stone )
of capacity. .. .. .. .tonnes,

45 cm. dia pile : In cement concrete 112 :4 (One
cement, two sand and four stone jelly) of capacity
v ve o ne o fODDES,

Or| And

45 cm. dia pile 1 In cement concrete 111} 13 (One
cement, one and a half sand and three stone jelly) of
capacity. ., ., .. .tonnes,

50 cm. dia pile ; In cement concrete 1:2 ;4 (One
cement, two sand and four stone jelly) of capacity

........ tonnes

Or| And

50 cm. dia pile : In cement concrete 1 ;1§ :3 (One
cement, one and a halfsand and three stone jelly) of
capacity. .. ..|.. .tonnes,

52,50 cm. dia: In cement concrewe 1:2:4 (One

cemeni, two sand and four stone jelly) of capacity
« oo 0e 00 o tONDMES,

. Or|And
52.50 cm. dia : In cement concrete 1:1} :3(One

cement, one and a half sand and three stone jelly) of
capacity. .. .. ... .tonnes,

b TR el g 4 ]

(e

NBC
number,

&)

E
B
—
o

i

o

3

5

(in figures
and in
words),

O]

..

Units.
M

Ilm3 (one
bic

nietre)

1m3 (One
cubic
metre)

1m (One
metre).

Amount.

3
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SCHEDULE fORMAT—cont
$erial Approx. Descriptioncef work. MDSS NBC Rate R
number- Qty- number. - number. (in figures  Units. Amount

and to
words)

a @ @) . @ ® ©) M @)
2ORED CAST IN SITU PILES?

5 Installation of vertical cost in situ bored RCC piles of ai 1SS 2911 S A L
suitable length using 20 mm. gauge hard broken Pt. ()/
stone jelly including cost of reinfc rcement to the
full length of the pile, including providinga tempo- 1979.
rary casting pipe of minimum leng h of one metre .
at the top and using drilling mud ("entonite slurry)
of suitable consistency for stabilising the sides of
bore holes for the remaining length the concreting
for this pile shall be done through t-emic pipes and. .
the minimum cement content for concrete shall be
not less than 370 Kg./m3.

()] 40 cm, dia ¢ pile in cement concreic 112 :4 (One - iR s s — IuIOm ok
cement, two sand and four stone j-lly) of capacity metre).

Or| And

an 40 cm. dia 1 pile in cement concrets 1 11§ 13 (One e i L T T
cement, one and a half sand and three stone jelly)
of capacity. .. .. .. .tonnes. .

(iii) 45 cm. dia : Pile in cement concrcte 132 :4 (One . wie . Do o
cement, two sand and four stone jeliy) of capacity . . :
v o o e « TOTIDIES, -

Or|And

(iv) 45 cm. dia : Pile in cement concrete 1 11} 13(One  -- Y Do s
cement, one and a half sand and three stone jelly)
of capacity. .. .. .. .tonnes,

(L)) 50 cm. dia : Pile in cement concrete 112 :4(One .. e o Do. 3
cement, two sand and four Stone jelly).of capacity: = - o TG

Or|And

(vi} 50.cm, dia : Pile in cement concretc 1 :1% 1 3%)90 i - e Do.
cement, one and & halfsand and three stone jellp)of,. . .
capacity. .. .. .. .tonnes.

(vii) 5§2.50 cm. dia 1 Pile in cement concicte 1 :2 :4 (One .s vin Do
cement, ttvzo sand and four stone iclly) of capacity :

Or|And

(viii)  52:50 cm. dia : Pile in cement concreta 1 : 13 : 3(One - oo o s Do
cement, one and & half sand and thiree stone jelly)
of capacity. .. .. .. .tonnes.

(ix) 56 cm. dia 1 Pile in cement concrcte 11214 (One . < x Do AL
cement, two sand and four stone lly) of capacity

Or|And

(x) §67cm. dia 1 Pile in cement concrcte 1 114 13 (One T o Do e
cement, oneand a half sand and three stone jelly) of :
capacity. .. .. .. .tonnes.

(xi) 60 cm. dia 1 Pile in cement concre'e 11214 (One ol o & Do o5
cement two sand and four stone je!'y) of s
- .capacity. .. .. .. .tonnes,

Or| And

(xii) 60 cm. dia ¢ Pile in cement concrei= 1:1% 13 (One e o Do
cement, one and a half sand and three stone jelly) of : I
capheity. .. .. .. .tonnes,

8 Cement concrete 1113 13(One cernent, one and a 30 s o 1M3 (One
half sand and three stone jelly) for reinforced cement cu
. concrete pile caps using 20 mm. guage hard broken ; . ometre)u
stone jelly excluding cost of reinforcement grill in _ :
position but i necessaryshuttering centering
to concrete faces and curing, finishing, etc., complete.

This document & downloaded from Tamilnaduy Draughtsmen)'s Association Walksite: (www. ifida co.in)
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(1) 2) 3) %) (5 (6) )] (8)

7 - Cement concrete 1 : 2 : 4 (one cement, two sand and 30 .a b 1m3 (one ae
four stone jelly) for reinforced cement comerete cubic
grade beams using 20 mm. guage hard broken stome meire).
Jelly excluding cost of reinforcement grill in positien -
but including cost of shuttering, centering to com-
crete faces and curing, finishing etc., complete.

8 Supplying, fabricating and placing, in pesition mild 30,97 ae
stecl grills plain or RTS rods for dowel rods to  Genl.
the RCC columns, grade beams, pile caps, etc.
inclusive of cost of stcel which will be supph
departmentally at Section Stores and cost thereof
reccvered at issue rate (rate to inciude cost of binding
wire to be supplied by the Contractor).

(i) ' Using MS plain rods. sis W = i Qtl, (One
quintal).

(ii) Using RTS Rounds. - - 5% Do.

9 LOAD TEST.
(ISS : 2911) (Part IV)-1979,

Cyclic Load Test|Routine Load Test,

Testofa sin%le pile under routine cyclicload test (150 ISS

per cent of pile capacity plus 25 per cent additicnal 2911—
load totalling t¢ 175 per cent pile capacity as per Part 1V
ISS) as per the testing procedure specified in the 1979,
tender cenditions inclusive of all charges for
extension of ‘Jcutting off piles that may be

necessary, erecting loading  platferm  in

the manner acceptable and approved by

the departmental officers together with laboyrand  C.B’s
otherincidental charges for It adingand unloading  Circular
the test loads and hire and transport charges and all No. 176/
other incidentalcharges for ccnducting the test 81,
includingretaining the test load for 24 hours at 100

per Cent capacity. Testing equipments cost and

test certificate and calibration chart for pressure

&1{&:,3 produced to the Executive Engineer incharge

re commencing day of the test, Calibration of
pressure gauge must be done before taking up the
first load test in every site of work.

(a) 'ork.iqgu loads (Test Icads at 13 times working
load plus 25 per cent as per 18S) First Load Test.

651 by O R LSRR S tonnes Capacity. .« .- -c e ees

51 e e Y| (R tonnes Capacity. «« .o «v eau. . Each.
Ty ) O EC R | [ tonnes Capacity. - cvcveatenn Each.
(iv) AT A ] b .. tONNES CAPACILY. oo vevrvevas Bach.

)] Working loads (Test lcads at 1} times working load
plus 25 per cent as per 1SS). (Subsequent Load Test.)

(i) ..... onnes Capacity......c..oues Baeh.
o7 ) o A R S Ry l .....tonnes capacity.es......0uun : Each.
YR R TN |.....tonnes capacity,........ R \ \ Each.

@iv) ......:......wr-:cscapacity......,...... Eas»,
. 466—3A—35! |

i L This dﬁqﬁ’r&nt;ﬁ dowhiloaded from Taminadu Draughtsmen's Association Website (www.inda.coin)
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(a) Two thirds of the final load at which the total seitle-
ment attains a valve of 12mm: unless it is specified that a
total settlement different from 12 mm is permissible in a given
case on the basis of nature ard type of structure. In the latter
case, the safe load shall be the corresponding load to actual
total settlement permissible.

(b) Fifty per cent of tie final load at which the total
settlement .7uals to 10 per cant of the pile diameter in case of
uniform diamete: of piles and 7.50 per cent of bulk diameter in
case of under-rea 1ed piles.

113. The observation readings of load test and the load
displacement curve for the test shall be sent in triplicate to the
Executive Engineer, in the prescribed oro-forma appended.

114. The rates quoted shall include charges for such items
of work as the following and shall be for the finished work in
situ and shall include all santingent expenses including of taxes
or imprort duties, etc.

1t the work.—The contractors
shall carryout the .ame with ' :odolite and dumpy level and
get it checked by he Executive Engineer. The instroments
required for accurate alignment should be procured by them-
selves. z .

(b)Y Provision of rods, siakes, ropes, concrete and masonry
pil'lars for centre lines, level and labour required in setting
out the work.

(a) Marking nd setting

(c)' Provision of all necessary scaffoldings, centering and
labour and appliances for transporting the hoisting and pile
driving machinery and appurtenances inclusive of preparation
of road, and paths and for :heir transports.

(d) Provision of sheds to keep materials under cover.

(e) Payment for water and electricity charges, required for
the construction, load test, ete.

(f)! Arrangements for p.otecting work during inclement
weather.

(g) Supply of clean pure water required for work and
workmen from any source of water supply. Include for all
charges of laying pipes, etc.,, and supply of wafer from the
corporation mains for works and workman.

(h) Disposal as may be directed of all rubbish superfluous
materials and debris as they accumulate

AbG-—- 3L - 82

409

(i) Thorougly clearing the whole of the work and work
site in a clear and orderly -ondition,

(i) Allow for all pecessary haulage and transport of earth
from cutting to banking.

(k) Allow for hire tools and plant and test loads required

for tests of piles and materials thereof inclusive of all labour
and incidental charges.
() Allow for carriage expenses including all leads, lifts,

loading, unloading and stacking to the

satisfaction of the
Executive Engineer. :

(m) Include for periodical test expense of materials and
all inclusive charges that may be levied by the Superintending
Engineer to whom samples of materials used on the work will
be sent up at the Superintending Engin=er’s discretion, periodi-
cally for test purposes. The opinion of the Superintending
Engineer on the results of the tests as above conducted shall be
final and binding on the contractor.

(n) Allow for all cost of excavation and running the
necessary timber steel form or combination of both and pump-
ing water wherever necessary.

(o) Watering R.C. caps and slabs for a period of three
weeks from laying of each and other necessary incidental
charges.

(p) Allow for cutting off piles to an even level surfaces
the tep of the piles to project 50 mm into the heams and caps
and also for all cutting wastes or wrackage, etc.

(@) Allow in rate for providing necessary arrangements to
enable observations of pile driving, load tests, etc,

(ry Allow for the cost ¢f binding wire for which
extra rate will be allowed.

no

(s) Providing in case of cast-in-situ, piles for sealing the
bearing of the piling form its shoe, as also at the joints of the
followers and form with punnies or homp or pulley or in any
suitable and approved manner to prevent the subsoil water or
any impurity from gaining ac:ess into the forms at dny strata
or driving the form

(Y The contractor shou'd arrange for their own mixer and
mixer drive:

This document l&f_duwnlual:led fram Tamdlnadu Draughlsmen''s Association Websile (wew.inda co.in)
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410 _ :
NAME OF WORK RECORD SHEET

DRIVEN PILE DETAILS :

. 1 Type of Pile : circular/........ . .mm.
2 Location of Pile............Capacity of pile............ To
3 Type of shoe............Flat/conical. ....,.....mm, weight............ Kg.
Depth.i.ciitiwinu cm.
4 Weight of Tube............ To: Length........ ....M. Follower Length :
5 Driving startedon............at............ hrs. and finishedon............ 7 S AN wochE,,

6 Time for driving and concreting ... ... e hrs.

7 Pile details (Reduced levels to be indicated) :
Ground level.
Plinth level.
Top of pile cap.
Cut off. level (bottom of Pile cap).
Pile top (i.e. bottom of shoe).
Payment length............ M.
Built-up length............ M. .
Empty casing. ........... M.

8 MHX. oo visins o

9iCement . unaniae Bags/Kg

10 Reinforcement details :

Main rods.
Stirruy s/helical.
hook.

11 Sef obtained............ mm.for............ blows.

Certified that the * set’ obtained for the above pile has been............ mm for........... . blows which is in accordance with the
agreement conditions and with the set obtained. The pile is properly keyed into and resting on hard strata (i.e.) soft rock disintegrated rock/
hard/rock [dense sand etc.

Countersigned A.E./A.E.E. Contractor.

This document 5 downloaded fram Tamilnadu Draughtsment's Assodtialson Websie (www inda coln)
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NAME OF WORK

INITIAL/ROUTINE LOAD TEST :
1 Date of Driving/Sering.
Gorund level.
Depth of Pile irom top.

2

3

4 Height of show.
5 Cut off Level.

[}

Depth of Pile below out off leve:,
7 Dis of Pile.

8 Reinforcement of the Pile,

9

Concreted on.,...........Date..........

10 Cubs strength of conerete.....,.,..,.7 days

11 Date of costing of pile cap.

12 Size of Pile Cap, Mix.

13 Reinforcement detalls of pile cap,
1

&

15 Working load.
16 Test Load.

17 (4) Details of 3 cok.—

Type and Name............
Make..,.oovvnnns

Year of manufacture.
Madein..oe,.ooundes

Serial Number............
Hydraulic lift............

(C) Details of Pressure gauge :

Type and name

Serial number

Calibrated 00. . vobveee s 8 uiirennnns
Madein....... .k

Year of Manufacture.

Maximum pressure.

.8 Specefic reasons for the Selection of the Pile.

19 Result : Total seitlement. . ..
Net settlement.,..........

Countersigned AE/AEE,

413
OBSERVATION SHEET

Location of the piles.

Period of testing,....... ...From (Mrs.),........... TO(MIS) .0 euneennns

(B) Details of Pump :

s
i Typeand Name............
Make...ovvusnans
Year of manufacture.
Madein............
Serial number............
Capacity....voenvies

(D) Dial Gauge details ;

Type and name.
Serial number.

Made
Made i esavnvscai
Least count.

Range Ui travel.

Contractor.

This document is downloaded fram Tamilnadu Draughtsment's Associabion Website (wawinda co.n)
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WORKING SHEET.
Hire Chuarges for Centering Sheets.

Manufacturing and supply of M.S. centering sheet for loading
Piatform of size 90 cm x 60 cm with 10 gauge M.S. sheet and alround
M.S. angles stibbaner of size 25 mm x 25 mm x 3 mm

Angles s G .. 3x0.6mx 2 x 0.9m?*=3,60 m*
Weight 3.96 kg/m.
25 mm x 25 mm x 3 mm

1°1 kg/m.

Sheet 2.5 mm=1800 mm x 600 mm=19.62 Kg/m?®.

Reguired SHoet. . . ..ovetesvenssasnsesssive o100 M X 0,70 m
Weight of the sheet..................1.00 mx0.70 m 13.74 Kg.
Weight of single sheet of size......0.90 m x 0.60 m

Angles 3.96 Kg.
Sheet 13.74 Kg.
17.70 Kg.
Weight of sheet for One m* at 17.70 kg.
—_—— =33 Kg.
0.52 m
Number of uses assumed. ..... P S o creseesesdd times.

Salvage cost at the end expected 25 per cent.
Co-efficient of painting (centering sheets and angles) 2}
Painting proposed once (25 uses) i

(1) G.I. sheet 16 uses—CPWD norms.

(2) Spreading and stacking of sand.
Reguirement of Centering Sheet.
Working Area Weight Salvage Balance W eighi| Re-
Load. of the af at 25 Test marks.
Plat- 33 Kg. per cent.
form.  per (25 uses)
Te m* m*Kg. Kpg. Kg. Kg.
) 2) €)] @ ) 6) ()]
60, 70 25 825 206.50 618.50 24750r Rate
' 25 Rs.
7000
_ M.T.
80 36 1188  297.00 891.00 35640r No.of
36 uses
28,
90, 100 42 1386 346.50 1039.50 3.58 or
110,120,130 48 1584  396.00

1188.00 47.52 or
48

Painting area or Centering Sheet.

Working Area of  Painting areafor I _marks.
Load Platform each test M2,
Te M2,
m Q) 3) )
60,70 25 25 9 4
: X —=2715
25 4
80 36 36 9
X —=324
25 4
90, 100 42 2 3
X —=3.78
25 4
110, 120, 130 48 48 9
—X —=432
25 4

Hire CHARGES FOR EQUIPMENT,

Test—Time requirement.

HRS.
Time required for increments at 20 per cent up to safe 3
capacity of pile.
Keep the load for 24 heurs ke o 7 24
Raise it to 1.5 times safe load s 55 e >
Release the load gradually 4 e e 4
' Total .. 36
Hire Charges.
Pressure Gauge and Dial Gauges :
36 hrs—1 No. Pressure gauge at Rs. 0.41/hour ée 14.76
36 hrs x 4 Nos. Dial gauges at Rs. 0.06/hour e 8.64
23.40
Jack.
36 hrs. Jack of 100 Te cap at Rs. 3.29/hour &2 > 119.52
36hrs. Pressure gauge and 4 Nos. dial gauges . . : 23.40
36 hrs. Hose pipe at Rs. 1.29/hour ¥ i wa 46.44
Total s 189.36
Rs, 190
36 hrsJack 200 Te cap at Rs. 5.70/ hour 5 o ' 205.2
36hrs. pressure gauge and 4 Nos dial gauges... - 23.40
36 hrs. Hose pipe at Rs. 1.29/hour o . I 46.44
Total & 275.04
|Rs. 275
i Rs.
36 hrs Jack 300 Te cap at Rs. 9.61 /hour i i 345.96
36 hrs. Pressure gauge and 4 Nos. dial gauges. . 23.40
36 hrs. Hose pipe at Rs. 1.2%/hour v . . 46.44
Total " 415.80

Rs. 416.00

Hire Charges for Wooden Sleepers, Planks, Casuring Post Etc.

40 pieces—1.80m. long
(030 m X 0.23 m)
= 4,968 m3
Planks (LS) = 0.032m3

5 000 m*

Teekwood sleepers it o .

to be added separately

Teakwood weight 850 to 950 Kg/m?® ... Say 900 Kg/m?®
900 X 5 = 4500 Kz, .0r) 4.5 Te. .
(5m3) Weight of Teakwood at 900 Kg/m® = 4.5 Te.

Total life as
Cost of Rs. 5250/m®

L

.. =30 years.
6 Test ina year, :

Cost of wood §is e ..=5250 x 5=26250
Charges per test ..=5250% 5 g
————— = Rs. 87.50
6 % 50

Rs.  83.00
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Number ofuses............. ie...50 X 6 = 300 uses.

4.5Te of T,W. sleepers is required for 300 uses.

4500 4
— Kg. (Or) 0.016 m® is required for ONE TEST.
300

Hire charges for equipmenis—

(1) Hydraulic Jacks
(2) Pressuse gauge
(3) Dial gauge
(4) Hose Pipe.
Jack

Tangee Heavy Duty Hydraulic Jacks (Tested as per I.P.S.S—
1—02-002) with datached remote control Hand pump with Plain ram
with single acting pump (Rate as per the Ref. No. 11969/L/M/[34,HT/s,
dated 22nd March 1982 of Messrs. Mardtools, " No. 1, Perianna
Maistry Street, Madras-1.

Life of Jack is assumed as 2160 hrs,
(Based on the Highways and Research Station, Guindy).
Life span=06 years ; one year-_360 working hrs;

Total 2160 hrs.

100 Te Jack :— Rs.
Cost of Jack and accessories s i 6,247
S.T. S.C. Packing charges and conveyance etc. at 15% 937
Maintenance cost at 10% % o T P 718
' Total 7,902
Less -3)epreciation of materialat 10% (—) 790
Net 7,112

7112
Rate/hours = ————— = Rs.3.29.
2160

200 Te Jack :— RS.
Cost of Jack and accessories & i 10,810.00
8.T., S.C.,packing charges and eonveyance at159%. .. 1,621.50
Maintenance cost at 10% s B R 2% 1,243.15
Total .. 13,674.65
Less—Depreciation of material at 109, ..(—=) 1,367.47
12,307.18

12307.18
Rate/hour = ———— = Rs,5.70
! 2160
300 Te Jack :—
Rs.
Cost of Jack and accessories » 1 18,225.00
S.T./S.C. Conveyance, packing and delwery at 15% 2,735.00
Maintenance cost at 10% e 5 5 o 2,096.00
Total ..  23,056.00
Less—Depreciation at 10% ..(—) 2,306.00
_ Net 20,750.00
20750 |
Ratefhour = ———— = Rs, 9.60

2160 |

421

Pressure Gauge. — -
Tangee pressure gauges duly calibrated in tonms for direct reading
dial size in 150 mm.

(Rate as per Ref ~: . 64/L/M/34/HT/S, dated 23rd March 1982

of Messr, ardtools, No. 1, Perianna Maistry Street, Madras-1).
Life assumed at 2160 hrs. (as stated above).
Rs.
Cost of pressure gauge .. R o o5 o 810.00
S.T., S.C., Conveyance Packing, delivery at 159 & 122.00
Maintenance cost at 5% for Rs. 932 .. vs v 47.00
Total ... 979.00
Less—Depreciation at 109 e .. (—) 98.00
Net Cost Rs. .. 88100
Rate/hour 881
= ——— =Re,041
2160
Dial Gauge —

Baken Mercer—Model 60 plunger type Dial gauges with accessories
ranm 15 mm—graduation 0-50-0/0—100 (Rate as per Price list of
Messrs. Baken Mencen India Private Limited, 33/1/2, Nagar Road
Pune-411 014.

RS.
Life assumed 2160 hours (as stated above) .
Cost of dialgauge with its accessories. 12500
(Data purpose—Rate for 10 m is adopted).
S.T. S.E/I. Conveyance packing and forwarding charges at 18.75
15% %
Add—Maintenance charges at 5% e o4 u 7.19
Total o 150.94
Less—Depreciation at 109, - .. o 24 . (=) 150
Nets . 135.85
135.85
Rate/hours = =Re. 0.06. 4
2160
Hose— A 3 _
Tangee rubber hoises required for remote controlledJavks wi  3/8
B-S.P. female swivelling and connections.
Life span assumed 1/3 x 2160 hours 720 hours.
: RS.
Cost of hose pipe 3 M at a rate of Rs. 270.00/m. 210
S.T.S.C. Convéyance, Packing and forwarding charges 122
at 15%
Maintenance % e o's oo wis - Nil.
Total el 932,00
/ Depreciation Nil.
Net Cost .. 93240
9320
Rate/hour = =Rs. 1.2

720.00
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" INITIAL LOAD TEST—

WORKING SHEET :—
Hire Charges for R.S.J.

Total Life
Platform size
Measurement of R. ﬁ I Glrders 95 MB.

100 Years.
600m ¥ 6.00 m.

.

Painting. Weight
KG.
100 mm x 200 mm
$0.8-mx 7.000omx  72.80 m* 2311
25.40 KGm J 13 Nos.
180-mm x 500 mm 1
1.72-m x 7.00-m x 36.12 1825
86.90 KG/m ) Nos.
L.S. Allowance for Plates master 2.08 864
Joists and exira
Projection beyond
Platform etc.
' 1,100 5,000
Number o {Test in & year. . 6
600 Test canbe down. with R.S.J. wenghtmg 5 Te
For one test the weight of RSJ 5
required. = — =0.008 T
100x 6
Painting of R.S.J. has to be done once in two years
Area of Painting of R.S.J. Girders etc. — 111 m?,
‘a 5 111
Area of Painting to be done for one Test 925m?
X
WORKING SHEET.—
Hire Charges for R.S.J. ’ 70 & 80 Te
Total Life o . d 100 Years.
Platform size 7.00 m x 6.00 m.
Measurement of Girders—95 MB
Painting Weight.
M? KG.
00 mm x 200 mm
3 0.8 mx 7.00 m x 84.00 2667
- 25.40 KG/m 15 Nos.
100 mm x 500 mm -~
, }1.72 m x 8.00 m x 68.80 3476
86.9 KG/m. 5 Nos.
LS. Allowance for weight 3.20 857

of Plates, master.
Joists, extra Pro-
jections beyond
platform etc.

156.00 7,000-KG.

Or 7 Te.
Number of Test n a year.. i ..6
600T ests in a year can be done.
with R.S.J. weighting. ...........o... 7 Te.
: the weight of R.S.J. required = =0.0I12T
P GHREERL GoWTs 100x 6
156.00
= =13 m’

Area of painting to be done for ONE

TEST. 12

422 *
WORKING Siun-r—
Hire charges for R. §. J. 90 and 100 fe
Total life 5 i .. 100 Years.
Platform size .. 2 6.00 mX 6.00 m
Measurement of R. S. J Glrde.rs 95-MB. s
Painting,  Weight
M2 KG
100 mm % 200 mm 7
+0.8-m % 7.00m x 17 Nos. 95.2 3023
25.40 KG,;m 1
180-mm % 800-mm )
#1.72 % 9.00-m X 5 Nos. 774 3911
86.9 KG/m 3
L.S. Allowance for weight 340 1,066
: of plates, . master
joists, extra projec-
tion beyond plat-
form, etc.
176.00 8,000
Number of test in a year % 6
600 Tests can be done with R.S.J. weighting .. 8 Te.
For ONE TEST the weight of R.S.J. required = =0013T
6.x 100 .
176.00
Area of painting to be done for ONE TEST =——— =14.66 m*
12 (or)
14.65 m2
WORKING SHEET.—
Hire charges for RSY .. o wa 110/120/130 Te.
Total life o o an o . 100 Years.
Platformssize .. . 7-00m x 9.00 m
Measurement of R. S. J Glrders .. 95 MB.
Painting.  Weight.
M2 KG.
100-mm X 200-mm "
»0.80 m X 8 m x 19 Nos. 121.60 3,861
25.40 KG/m J
100 mm X 500 mm )
$1.72mx 1000 mX7 Nos. 12040 6,083
85.90 KG/m J
1.8, " Allowance for weight 4,00 1,056
of plates, master
joists, extra pro-
jection beyond plat-
form etc,
246.00 11,000
Number of test in a year o
600 Tests can be done with R.S.J. weighting .. 11 Te.

11
For ONE TEST the weight of R.S.J. required =—— =0018T
100 X 6

Painting of R. S. J. has to be done ones in two years.
Area of painting to R.S.J. Girders etc. 24§ m

246
Ares of painting to be done for ONE TEST =—-—2-—x 6- 20.50 m?
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HIRE CHARGES FOR R, 8. J.

Serial  Capacity Weight Cost of Charges Puainting. Charges
number. of of | R.S.J. Sor e s Test. Remarks.
Pile. R.S.J. | ‘};s Test. Area. Rate;m®, Amount. ;
| 16,000/MT.
w ‘@ ®) @ ®) ©® m @®) ® (10)
Te. W, T i RS, RS. m2. RS. RS. RS.
1 60 5 30,000 50 9.25 5.60 51.80 101.80
2 70 7 42,000 70 13.00 5.60 72.80 142,80
3 80 7 42,000 70 13.00 5.60 72.80 142.80
4 90 8 48,000 80 14.65 5.60 82.00 162.00
5 100 8 48,000 80 14.65 5.60 82.00 162.00
6 110 11 66,000 110 20.50 5.60 114.80 224.80
7 120 11 66,000 110 20.50 5.60 114.80 224.80
8 130 1 65,000 110 20.50 5.60 114.80 224.80
: Weight of single Sheet | Angles Ve & 3.96-KG.
HEET : .
Wopstio 8 ; of size 0.90-m X 0.60-m }
Hire Charges for Centering Sheets : Sheet 13.74-KG.
Manufacturing and supply of M. S. Centering sheet has LOADING 17.70-KG.
PLATFORM OF Size 90cmx60cm with  10Gauge M. S. i .
Sheet and alround M. S. angles stiffness of size 25 mm 25mm X woignt of Sheet for/m at Rs. =—— =33KG.
‘3-mm, i 0.54 m*
Angles. Weight .. .. =33KG/Sqm.
25 mm X25-mmX3 mm QBXO i S0k 8 00 Number of uses assumed o . .. 25 times.
1.1-KG;m ..J Weight—".96 Kg. Salvage cost at the end of expected ,. ., 25 per cent.
. Co-officient of painting (Centering Sheet
Sheet 2.5-mm=1800K600:21§)—26-21f£G!m £ * and angles o D
5 Painting proposed once 25 uses.
Required Sheet .. 1.00-m X 0.70-m (1) G.I. Sheet 16-uses-CPWs.
Weight of the Sheet - .. 1.00-m X 0.70-m=13.74-KG. (2) Spreading and stocking of sand.
REQUIREMENT OF CENTERING SHEET.
Work Area of the ~ Weight at Salvage at Balance. Weight|Test 25 uses. Remarks.
Fﬁ!’;’&ﬂ'g - rfom{ 33-KG. 25 per cent.
X, m?.
o e ) @ ) ©® )
Ko. Ka. Ka. Ka.
60 36 1,188 297.00 891.00 35.64 or 36 Rate Rs. 7,000/MT.
70. 80 42 1,386 34650 1,039.50 41.58 or 42 Number of uses 25.
90, 100 48 1,584 396.00° 1,188.00 47.52 or 48
110,120, 63 2,079 519.75 - 1,559.25 62.37 or 63
130. '
PAINTING AREA OF CENTERING SHEETS. Centering Sheet o' s = . 33KG/m*

N e g Painsing area for each test. R emarhs Centering sheet fabrication charges etc. complete  Rs.  7,000.00
. rkin v * = '
;.oad? _ Platform M.T.
To ot J it m2 7000 X 33
. Cost per m* =’W =Rs, 231,00-m* |
.1 9 , )
60 36 36 X?E—:X I—"= 3.24 1-m? cost of centering sheet .. e s e - Lese TR 231.0y
, (1 Sq. m. X 2%) Painting one cost oniron work at Rs, 12.60
1 ! 9 Rs. 5.60/m:%).
42 AIH—N——= 3.78 : ]
;%0 25 | 4 Total .. Rs. 243,60
Deduct for salvage value at (—) 57.75
_ o | g (25 per cent for Rs. 231.00). e
90,100 48  ASK—N——m= 432 18585
J 25 |4 IBES_S_
Hire charges per m* for ONE USE n
1 19 ST - 1 o
| 3 : Al )
10/120, 63 6IX——Xp-—= 5.67 (= 43¢
" r‘m.- 25 14 “* R&i %80

|
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MINIMUM STANDARD REQUIREMENTS.

Lerial number and Der:rfls. Various Capacity.
— A : % v Remarks.
60 Te. 70 Te. 80Te. 90 Te. 100 Te. 110 Te. 120Te. © 130 Te.
(o p (2) (3) (©)] (5) ©® @) )] )] (10)

6.00 x 7.00x 7.00x 6.00 x 6.00 x 7.00x 7.00x 7.00 x

1. Platform size , .. o i :
6.00 M 600M 600M 800M 8.00M 9.00M 9.00 M 9.00M

2. Minifhum weight of platform .. S5Te.  7Te. 7Te. §Te. 8Te. 11Te. 11Te. 11Te.
3, Capacity of Jack | .. .. 200Te 200Te 200Te 300Te 300Te 300 Te 300 Te 400 Te
4. Rangs for pressure gduge (nearest 135x10% 157.50x 180x108° 205.50x '225xi08 247.50x 270x103  292.50x D Is dia
to next 50). 108 108 —_——— 3 — 108 meter
D4 D4 ——— D4 =—— D4 Jack
D4’ B BT D4 pisom in
v

5. Range for Dial gauge 15 MM in Metric dimensioﬁ';.
6. Minimim load of platform for the 135.00 157.50 180.00 202.50 225.00 247.50
test.

270.0C 292.50 i

Hire Charges for Wooden Sleepers, Planks. Casurina Posts, ete.
Teak wood sleepers =40 pieces—1.80 m long (0.30m % 0.23m)

HIRE CHARGES FOR EQUIPMENT.

Pressure Gauge and Dial Gauge—

* 36 hrs. 1 No. Pressure gauge at 0.41 [br. i 14.76 = 4.968 m3

36 hrs x4)—4 Nos. Dial t 0.60/hrs. .. 8.64
( )—4 ial gauge at 0.60/ Planks (Ls) 0.032 m3

Total s 23.40

e 5.000 ma
Jack—

36 hrs. Jack of 200 Te cap at Rs. 5.70/hr. i 205.20 b 4
36 hrs. pressure gauge and 4 numbers dial gauges 23.40 s post By 9 e adds- Iy
36 hrs. Hose pipe at Rs. 1.29/hr. .. .. .. 46.44 Teak wood weight 850 to 950 kg/m?®

Total Rs. .. 275.04 900x5 = 4,500 Kg. (or) 4.5 Te.

oy (5 m8) Weight of teakwood at 900 Kg/m3 = 4.5 Te.
Rs. 275.00
—tm—— Total life % e .. 50 years.

36 hrs. Jack of 300 Te cap. at 9.61/hr. .. o 345.96
36 hrs. Pressure gauge and 4 numbers dial gauges 2340 Cost at Rs. 5,250/m® 6 test/year.
36 hrs. Hose pipe at Rs. 1.29/hr. o 46.44 Cost of wood = 5,250x5 = 26,250

Total Rs. ., 415,80 Charges per test = 5250x5

RO el = 87.50
Rs. 416.00 i
36 hrs. Jack of 400 Te cap. at 15.00/hr. o 540.00 M
36 hrs. Pressure gauge and 4 numbers dial gauges 23.40
36 hrs. Hose pipe at Rs. 1.29/hr. .. 3 o 46.44 Number of uses = 50x6 = 300 uses.
Total Rs. .. 609.84 4.5 Te of T. W. sleepers is required for 300 uses.
p— 4,500
Rs. 610.00 Kg. (or) 0.016 m3 is required for One Test.

DA'TA SHEET TO ACCOMPANY THE ESTIMATE FOR MADRAS CITY (CENTRAL ZONS) 1982-83.

Serial \ Description of work. Rate. Per. Amount. Total.
number. I y !
M . @ : @ @ ©) ©®
i | RS. P. Rs. P,
1 Sand for mortar —
Cost of river sand .. o = se o & & - 2.25 m 2.25
Conveyance | .. i 3 it I o a§ il o . 31.64 m3 31.64
Loading and unloading charges .. i o e S i 771 m? 7.7
- Total .. T 4166 Rs. 41.66
| _— ——
A m?

466—3A—54
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2 Earth work exegvation in all soils and depositing the same as directed by the departmental officers.
Avg. of items le + le+ 11+ 1g

18.70 + 26.55 + 48.50 + 93.00 46.69 R 4.67

(or)

4 10m8 m3

3 Brick work in cement mortar 1 :3 using Ist class bricks of size_ 83'x44 x 2} for foundation and basement.

1,300 Stock brickSs e ea s oo e = e 266.04 1,000 345.85
Nos.

25 cft.

(or) Coent MOHAL 153 o0’ Tl ea w8 Lbe  iae 334.51 ms 237.50
0.71 m®
1 No. Mason Ist class e o e s e e 20.00 1 No. 20.00
3 Nos. Mason IInd class o o . wa .re - 1700 1 No. 51.00
2 Nos. Mazdoor Ist classs .. o o i e o 10.00 1 No. 20.00
6 Nos. - Mazdoor IInd class .. 43 o e 5 o 8.00 1 No. 48.00
for 100 cft. _‘72_2-3;
Rs. 255.10 e
m3
] Cement conerete 1 ;2 : 4 for RCC work for foundation,

900 m8 Broken stone jelly (20mm) = ¥ o s o 127.24 m8 1,145.15
4'50 m® Sand - & .o . ew ne e . 41.66 m3 187.47
3,231 Kg. Cement (1981-82 rates) .. e . .o .o .e 600.00 1Mt. 1,938.60
3.5 Nos. Mason IInd class iyt el e im0 eee 17.00  each 59.50
21.2 Nos. Mazdoor Ist class . . . .o . . 10.00 each 212.00
35.3 Nos. Mazdoor IInd class .. o . ve . oo 8.00  each 282.40
Sundrise .. - Jn e . . . . i s o 0.87
3,826.00

Rate for 1 m3 = Rs. 382.60

5 Form work for plain surface (Sl. No. 18)
Rate;m! = Rs. 50.00 [m?
6 Form work for plinth beam ...... (8. No. 17)
500.00 — 68 432
Rs. = Rs. 43.20
10 M* 10
7 Supplying and fabricating and placing in position steel
(@) Mild steel rods (as per item 48) Rs. 576.00/Qtl.
() R. T. S. bars ,. ue . Rs. 587.00/Qtl.
8 Painting over old iron work—10m?* 5
1.11 Itr. Ready mixed paint . ‘e o .e . e 40.00 1t. 44.40
07 No. Painter i s o o - o 5 16.00 each 11.20
LS Sundries including brushes, scoap, putty etc., ' LS 0.40
Total for 10m?.. i 56.00

Rs. 5.60/m?.
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El Labour cost :—
Carpenter Ist class

Carpenter IInd class

Fitter Ist Class
Fitter IInd elass ..
Mason Ist class ..
Mason IInd class. .
Painter Ist class .
Painter IInd class

Mazdoor :—
Head Mazdoor

Category I—Adult
Category II—Adult
Category III—Child
Mechanic Ist class
Pump Driver
Syrang

427

e

3)

19.00
16.00
16.00
13.00
20.00
17.00
16.00
14.00

11.00
10.00
8.00
6.00
15.00
15.00
17.00

4)

Dismantling clearing away and carefully stacking material useful for reuse for any—thickness of walls.

(1) Brick on store masonry in cement mortar walls under 3.00 M high (S. 1. No. 5 CL

42)IR. C. C. work 8. L. No. 5 Ol

LLd

Teak wood scantling upto 2.00 m in length Rs. 5,250/m3

Cement bag Rs. 1. 20
each
466—3A—54a

(Local Rate).

- ..

Rs. 18.55
m?
Rs. 2.50

0.01

&)
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TAMIL NADU BUILDING PRACTICE
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REVISED FORMS OF TENDER, TENDER NOTICE
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piace and finished according to the drawing or as may be
ordered from time to time by the Executive Engineer, and the
cost calculated by measurement or weight, at the respective
prices, without any addiional charge for any necessary and
contingent works connected therewith. The rates quoted are
for work in-site and comp’ete in every respect.

I'em Probable Dascriptiou TNBP
number, quantity® of work, numb?ar,
~ *Figures.
(n (2) 3) B “@
Rate, Amount.
— Ae—— - —=—  Unit —h—— - ——
Words. Figure. words Figures.
T Rs. P.
(3) 5) 3y (8)
Date Signature of Contractor,

The Second sub-division of this column (i.e.) column 3 is
for entering description in words such as members, cubic metre,
k.g., etc.

SCHEDULE B,
LIST OF DRAWINGS.

Note.—All drawings to be signed by the Contractor as well as the
officer entering in to the coniract.
A= o e M

— - ——y
Serial Drawlng Description.
number number,
Q)] 2 3)

SUPPLEMENTAY LIST.

As referred to in the spocification including the General conditions
to the contract of Tamil Nadu Building Practic'.

[ ———— e T e — e —— e —

Serial D:awing Description, Date on which the
number, numbear, drawing was
Supplied.
4) (&) (6) @]
SCHEDULE C.

List of specifications for the various items of works supple-
menting those described in Schedule-A by standard specification
Numbers.

1. The Contractor shall employ the [ollowing technical staff
for supervising the work and shall see that one of them is
always at site, during working hours, pevscnally checking all
items of work and paying extra attention to such works as
may demand special attention, e.g., Reinfocred concrete work,

Name of the Members of the
Technica staff to be employed

Qualifications,

Note—In case the contractor s  himself professionally
qualified the above specification should be suitably altered and
in cases in which the contractor seiected has not given an
undertaking to employ qualified men, it should be scored out.

Note—Additional specifications, if any, which have to be
entered in Schedule C, should be entered below held (1) above
and Numbered continuously.

APPENDIX 1V.

Descriptive Specification Sheet.
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Lime.
Surki.
Portland Cement, '
Sand for Mortar works.
Sand for filling in,
* Earth for refilling and
disposal of surplus.
Broken stone for masonry works.
Broken stone for Road works.
Broken Brick.
Gravel.
Quarry rubbish. : ' !
Rough stone, jelly stone, etc., .
flooring stone.
cut stone.
cuddappa slabs.
M. 8. Sheets.
Corrugated roofing Deviations in Gauge Brick Wall
Bricks (terrace).
Bricks (flooring).
Pantiles
Flat tiles. ; Y ‘
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6. Any unforeseen additional work that may become neces-
sary and is accordingly carried cut under this contract under
proper written orders shall be measured and valued hy the

Exccutive Engineer|Sub-Divisional Officer or his representative
at the rates contained in the piece workers’ original schedule

and if these rates do not applyv then prior to execution of
the additional work, a rate for such work shall ordinarily be
agreed upon and entered in a supp'ement schedule and signed
by both the piece worker and the accepting authority. If it is
not possible to arrive at such an agreement, then the piece
worker shall be paid according 1d the cost ofilabour employc.
and the materials used to which will be added 10 per cent to
cover the piece workers profit on the said work on his delivery
of the necessary vouchers to the FExecutive EngineerTSub-
Divisional -

ca money Jeposited by the selected piece worker
shall be retained as security for the due fulfilment of the
contract. After the work has been carried out by the piece
workers to the extent of lifty times the value of this security
deposit, a deduction of two per cent of the value of further
work done by him shall be made for purposes of additional
security, from each intermediate bill to be paid to him until
the completion of the work. Such deposit and|or deduction or
any portion thereof may at the discretion of  Executive
Engineer/Sub-Divisiona] Officer be forfeited on failure or
non fulfilment by the piece workers of any of the above

-
P
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conditions. Any authority higher than one who ordered a
forfeiture under the provisions of this clause, may in his
absolute discretion wave or modify the forfeiture so levied.

Signature of the party making the tender
Full address:

Date :

1/We, after negotiation with the Superintending Engineer)
Executive Engineer|Sub-Divisional Officer on
agree lo reduce the rates as follows:- -

Item No. Brief description Rate

Rs. P.
S Signature of the Tenderet
On behalf of the Governor of Tamil Nadu, the above
tender is accepted by me on
Signature:
Designation

Witness :

NOTE : —While accepting the tender, the accepting authority
should specify on the first page of this document, the number
of pages in the tender and the number of items in the
schedule. A line should also be drawn under the last item
in the schedule.
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