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® o Requirements for
: Serial iumber and Type of ‘- Class 4- Class B. Class C.
L 1 _ Test. — A y —————
= Hydrated. Quick. Hydrated. Quick. Hydrated.
1 (2) 3 ()) . 3 (6)
I’ Fineness .. . Shall leave no. Shall leave no Shall leave not
residue on  2:36 residue on' 2-36 residue” on  850°
22 mm. LS. sieve, m. © 1.S. sieve, - micron: 1.S. sieve -
i not more than 5 not more than 5 not more than 5
A per cent on 850 per cent ‘on - 850 percent on' 300
P8 micron LS. sieve micron LS. sieve micron . 1.S.: sieve
A5 and the fraction and the fraction and the fraction
passing  through" passing  through passing -t
850 micron - LS, 850 micron 1.S. 300 micron 1.8.
sieve shall leave sieve shall leave - sieve shall leave
: not more than 10 not more than 10 not more than 10
per cent (of this r cent (of this per cent (of this
fraction) on 300 Fe action) on_ 200 fraction) on 212
micron LS, sieve. micron 1.S. sieve. _-micron LS. sieve.
2 Residue, on: slaking. (on dide 10-0n'850 'micron I.S. Sals 5 on 850 micron LS. o
the basis of aquick sizve; sieve, the fraction
llmt: gkm per b lhmw’_zh“'
cent is. sieve when
" further  passsd
through, 300
niicron LS. sieve
shall leave
. residue 5.
3 Setting time .. In the putty of RN
’ standard con-
sistency as pre
pared in3:2:2. of
LS 6932 (Part
% VI) 1973 %
% initial set shall
take place in not
less than 2h and .
final set within
48h.
4 Compressive strength- 17-5 Kg./cm? after 12-5 Kg.Jcm?  after S A
E Min. 14 days and 28kg. / 14 days and 175
cm? after 28 kg /cm2 at 28days
days shall, how- shall, however,
ever, shown an show an increase
increase over that over that at 14
at 14 days. . days.
5 Transverse strength .+ Modulus of rupture Modulus of rupture awers e
not less than not less than
10-5 kg./cm2  at 70 kg./ mmm2  at
; 28 days. 28 days. ;s
Workahility i ey R o b Shall require- not - Shall - require’ not
less than 12° less than. 10
bumps to attain bumps to attain
an average spread  a"l average spread
' of 19 ¢cm from an  of 19 cm. from aa
‘initial ‘spread of  initial spread of
+ 11 cm. on the flow 11 cm. on the flow
table. table.
7 Volume yield - Ay 1*7 mi. per g. or as
agreed to between:
the purchaser and
: ' the supplier.
_ 8 Soundness .. The Le Chatelier The Je Chatelier ..
- moulds shall not - moulds shall not
| i exhibit more than exhibit more than
f@. _ 10 mmn. expansion. 10mm. expansion!
B 9 Popping and Pitting .. s : Shall 'not  exhibit
E: any disintegra-
R tion  popping the
| = ¢ pitting on or
= surface.
= *Methods of tests for building limes ; Part—IV" Delermmation of Fineness.
- +Methods of tests for building limes ; Part IIl—Determination of residue on slaking of quicklime.
7 $Methods of tests for building limes ; Part VIII—Determination of workability.
% §Methods of Physical tests for hydraultc cement.
[l
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. building limes.
i ¥ i b e b e A A
Gudok. > % Ehkeatid
Q) ®)

5 on 860 micron LS. Sieve |
the fraction passing |
through 'this sieve when |
further passed through
300 micron LS. Sieve |
ishall Jleave residue5. |

e

Shall require not less than
12 bumps to attain ‘an

.average spread of 19cm. j

from an initial spread of
11 ¢cm. on the flow table.

1:4- ml. per g. or as agreed
to bétween the purchaser
and the supplier. {

LRl

Shall leave no residue on
850 micron LS. sieve not
more than 5 per cent on
300 micron LS. Sieve and
the fraction passing
through 300 micron L.S.
sieve shall leave 'not
mere than 10 per cent
(of this fraction on 212
micron LS. Sieve.)

rewe

Shall requite not less than
10 bumps to . attain 'an
average spread of 19 cm.
from an initial spread of

11 cm. on the flow table,

Shallnot exhibit any dis-

integration popping or
.pittg: on the surface.

—_—— e ————

Class E
Hydrated.

©)

Shall leave no residue on
2-36 mm. LS. Sieve,.not
more than 5 per ¢cent on
850 micron LS. Sieve and
the fraction passing
through 850 micron LS.
Sieve shall leave not
more than 10 per cent
(of this fraction on 300
mircon 1.S. Sieve).

In the putty of standard
consistency as prepared
in 3:2:2. of LS. 6932
(Part VIII) 1973%
initial set shall take place
in not less than 2h and
final set within 48h.

105 kg./em?. after 14 days
and 17-5 kg./cm?2 after
28 days shall, however,
show an increase over
that at 14 days. ;

Modulus of rupture Tot
less than 7-00 kg./em2 at
28 days.

The Le Chatelier moulds
shall not exhibit more
than 10 mm. expansion.

Methods of Tests
Reference fto.

(10)
1S. : 6932 (Part 1V}
1973.*

LS. 6932  (Part IID
1973+,

LS. 40311978 §

LS. 6932 (Part VII)
1973 ||.

I

Do.

1.8. 6932 (Part ViIl
1973 1. _

1.8:6932 (Part YN
197311,

LS. 6932 (Part 1X)
1973%1.

»

LS. 6932 (Part X)
1973.1%

Nore.—The sign (—) meéans no requirements of the tests.
l Methods oftests for building limes ; Part VII—Determination of compressive and transverse strength
I Methods of tests for building limes ; Part VIII—Determination of workability.
*sMethods of tests for building limes ; Part VI=Determination of volume ield of quicklime
"t¥Methods of tests for building limes ;' Part IX—Determination of soundness,
$3Methods of tests for building limes ; PartX—determinat.on of popping and pitting.

i
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No. 6375/63 A 1, dated 20th August 1963.

61

(i) Standards of Typical Sections of Embankments for Tank Bunds of various Depths Based on Chief Engincer (Irrigation)'s C ircular Ménto,

' height of wave in metres F—Fetch in kilometres.

Serial Average Top Free Side slopes. - Berm at Width
No." depth of widthofbund  board. —~——"—— _ of berm Revetment ' Remarks,
water in m, Front Rear in m,
) (2) (3) @ (5) (6) Q)] (8)
1. 0Oto3 2 1 1:5:1 2:1 35 e May be adopted invari:
; ably for small tanks
% with small capacity
; and lesser length of”
: bund. °
"2, Over3two 2 125 1:5:1 24 i 2 M May be adopted
4.5 0.3m above generally for a good
: 1.5:1 M.W.L. sized tank with a
s Ly good fetch.
3. Qverds 2.75 1354 2:1 6 mintervals 1.5 Do. May be adepted for big
to 6. . tanks.,
4. Overd 3.5 2 2dupto6 2:1 upto 6 ms Do. 1.5 . Totopof May be adopted
m, from from T.B.L. : * bund. invariably for major
T.B.L.and andthen 3:1, tanks,

than 2:5:1,

rs

Note.—(1) Filter arrahgement and Zoned sections may be provided according to site condition and availability of suitable soil. For

Depths over 6 metres, Zoned sections must invariably be adopted.

(2) The above standards are suggested for general guidance. But here may be certain cases where the bunds will bea right angles
to the wind direction which will require special attention. Our ¢anks are mostly full during the North East Monsoon period. Hence where
thebunds face either North East or East the free board should be adopted based on the formula H—0.762—0.3614/ F—0.2714/F, where H—

than (H).

.

- Remark 1,—The soils of which a bund may be compased of will
be divided into three classes and will determine the nature of. the
side slopes to be given.

NATURE OF SOILS AND THEIR SLOPES, s

Side slopes  Side slopes Side slopes
14 to 1 or 34° 2to 1 or 26° 2% tol:arzl“ .
Red gravel Suddha Sowdoo
Maorambu Morsel . Sand
Light red loam - Light saady loam Palasathi
Black loam Clay ' Muggu, etc.
White gravel - Rlack cotton soil '
Soft decomposed

.Red earth, etc.

rock, etc.

Remark 2,—Depattmental officers should clearly understand thay
these tables are only intended as a guide. They mustalways exercise
their own judgement. When deviations from the tables appear
necessary, the necessity should=be clearly and briefly explained in
the report accompanying the estimate.

Rémark 3.—As a rule, newly formed section may be kept to the
rear of the existing one as much as practicable so as to utilise well-
formed slopes in front and to avoid the recassity of removing and
repacking révetment that has become set.

Remark 4, —In the case of T.R.S. tanks or railway wuffecting tanks
the circle ar other standards applying are to be adopted.

Generally the free board would be raised above M.W.L. to a height some what greatex

. (3) Average depth of water means the depth of water between the levél of the average deep bed and F.T.L.

5.2. Gravel.—In some cases from the flanks of tank bunds, the
most suitable earth available for raising bunds, will be found, this
soil can be used for coating the bund with 15 cm thickness of gravel
from the top of revetment of the inner slope to the toe of bund on
outer slope. In such cases, the cost of conveyance of the gravel
or other selécted earth will have to be considered along with the
suitability of using other borrow earth closely. ¢

5.3. In places where a rew bank is to be formed, the junction
between the new earth and old will require special orders in cach
case depending on the character of the carth met with, but, as a
general rule, after the ground surface has.been prepared, trenches,
parallel to one another, and to the axis of the new bank, will be
excavated to a depth of 1 metre with 65 cm bottom width and sides
with a reversed slope of 1 in 4 or so, to ensure proper bonding of
the earth filling. These trenches will, as a fule be sited about 3
metres apart centre to centre.  The earth surface between the trenches
shall be broken up in cach case before any new carth is laid thereon.

5.3.1. The junction between the new bank and old surface at a
breach site will invariably riquire special troatment in each case.
In all cases the breach shall be clearea of all watér ; the sand, stones
soft mud, slush vegetable mould and shrubs, trees, etc., if any, found
in the bed of the vanka or in the valley at the vanka sides, shall be
carefully removed from the whole ar.a to be covered by the new
bank, and new bund laid on foundations approved by the Executiv®
Engineer. Where porous strata are met with in the foundation®
a trench shell be dug of such width and depth as may be considered
recessary; such trench shall be filled in with corcrete, puddle or
specially selected earth as may be direct®d. When the bank has
t 0 be formed on smooth rock, a bond may be ensured by constrieting
one or more masonry dwarf walls running loogitudinally with ,
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A—Depth of pit actnally excavated in mefres

B—Maximum height of the bank formed with the excavated earth-over existing
~ground or bagk in metres.

C—Difference hetween the top level pit actually mmvated and the level above
“which “ B "’ is reckoned in respect of t’ﬁa.gra,ms 1to 6 and in the case of diagrams 7 to 10
the val.ues “'C " as shown therein in metres.

!ﬁ —Newly formed bank.

Note :—

Extra lifts involved in all the above cases equals = (A2 + B}2 +C—1-5 )metres
Parf of one and half metres to be counted as one and half metnes

St B
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3-00. The assembly and érection shall be in steps as shown in the
sketeh.—

(i) The supporting form work shall be levelled and checked.

(i) Celcrete blocks shall be lifted and placed in_the shuttering
in grid pattern leaving required gap for the designed width of rib.

(iii) Th; reinforcement cage shall be fixed in position with neces-
cover. .
sary 1 e
\ '(ii?) -Where so shown in the drawing, various features like fan

hooks, electric conduits, efc., shall be fixed in the manner as shov!m in
pata Sheet No. 6 of C.B.R.L for waffle unit floor/slab in Specifica-

“tion No. 6.

(v) Fresh concrete mix of 1: 2: 4 (one cement, two sond and four
aggregate) shall be poured in the jointsand over the celcrete panel
10 the required thickness and vibrated thoroughly with plate vibrator.

4. Curing.—-The c('?ncu_te so laid shall be cured for 14 days.

5. Shuttering shall be struck off after 14 days of casting.

6. Finishing.—The roof slab shall be finished with weathering ccurse
" and pressed tiles as in Section 8,

7. Ceiling plastering shall be dore as per specificatior for plastering
and shall be paid for.

8. Form work shall be measured for rib beam onlv with maximum
allowance of 5 cm. on either side and shall be paid for.

Nor®s oN R.G.C. DESIGN AS PER 1S, 456—1964—HAND
Book FOR BUILDING ENGINEERS IN METRIC SystEM BY N-B-O,

Unless otherwise stated these Standard Design Notations mean the
Jollowing —

Cfoss-seetional area of concrete -excluding any finishing
" material or reinforcing steel.

A,

Ay Loaded area at column base.

At Equivalent area of helical reinforcement (volume of helical
reinforcement per anit length of column.)
Ay Cross-sectional area of steel in gension.
Ax mml area of concrete in column core, excluding
area of longitudinal reinforcement.
w
Aw  Cross sestigual area of steel or cast iron core.

466332

Ag

Total cross-sectional area of the bent bar or bars crossing a
section of a reinforced concrete member.

Age or Ae ‘Cross-sectional area of steelin compression.
Ay  Cross-sectional area of stirrup.

a Depth of the concrete stress block. :
& Lever armratio,a/d.

B Overall breadth of compression flange of a beam.

b - Breadth of a rectangular beam or breadth of flange of T or
L-beam.

be Effective width of the slak,

br. Breadth of therib of a T-beam or L-beam.

C Permissible stressin compression in column bars,
C Total compression at a section,

Cr  Stress reduction co-efficient for long columns.

D Overall concrete depth or least lateral dimension of a column,

Diameter of column.

d Effective depth.

Depth of compressive reinforcement.

dc

dg~  Total depth ofslab.

dsa  Total depth of drop. ' "

Ee Modulus of elasticity of concrete.

Es Modulus of elasticity of steel,

FL Earthquake load,

F'c Ultimate cylinder strength of concrete in compression.

Ks Stiff ness of beam.
ja  Lever arm of the resisting moment,
Kp, Stiffacss of beam on one side of a column.
Kyp, Stiffness of beam on the other side of a column.
K Stil!;:ess of Iom column.
#Km  Least radius of gyration of column,
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Ku  Stiffness of upper column.

k = . e,
d

L Length of a column or beam between adequate lateral
restraints, (In the case of flat slabs, L is the average
of Li and L)

L, (In the case of flat slabs) Length of panel in the direction of
span, measured from centre line to centre line of columns,

L, (In the case of flat slabs) Width of panel at right angles to t_he
direction of span, measured from centre line to centre line
of columns. -

LL Live load.

1 Effecive span of beam or slab, or effective length of column.

1x  Length of shorter span of slab spanning in two directions.
Iy Length of longer span of slab spanning in two directions.
M Bending moment,

M.  Bending moment at the end of beam framingirtoa ool_g_m_n
assuming fixity at connection.

Mes The maximum difference between the moments at the ends of

' two beams framing into opposite sides of columm, each
calculatea on the assumption that theends ofthe beam
fixed and that one of the beams is not loaded.

My  Resisting moment.
M, Torsional moment

My Maximum bending moments for span 1x on strips of unit
width in slabsspanning in two directions.

My Maximum bending moments, for span 1y on strips of unit
width in slabs spanning in two directions.

E
m Modular ratio - _Bi_
c

This documant is downiloadod from Tamilnadu Draughtsmen''s Assooation Wabsibe (s tndacon)

nl

nl

Depth of neutral axis below compression edge.

Neutral axis ratio, -E-—-

Depth of neutral axis in critical or balanced section.

SO  Sum of perimeters of the bars in the tensile reinforcement.

P .A:.;ial load permissible on a short column,

Bo=

P, = ::; x 100

pe. =

Ve ' g —i¥

Q 'Il‘otal shear across a section or ‘Mr.

bd?

Q! R&sista.:;ce to' shear at a section of beam of varying flepth.
q Shear stress at a; sectic;n of a beam "or slab.
'R Modulus of rupture. ‘
s Pitch or spacing of stirrups.

T Total tension %H section.
't Tensile stress in .reinformnt‘ J

c Stress in comﬁr;;i;m- re::nfor;'.‘:é;m;t; :

T8 o R, <14 S
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W  Totalload on a beam or slab.

Wd Total dead load per span.

Ws  Total superimposed load per span.
w Total load per unit area of slab or unit length of beam.
X)  Distance of the concentrated load from the face of the

cantilever support.

X;,Y: Sides rectangular, stirrup or sides of rectangle representing
mean of the areas enclosed by the unit.

X Distance ef concentrated load from the nearer support.

zZ Bending moment co-efficient.

Z,  Bending moment cocfiicient for the short span for slabs
spanning in two directions and simply supported on four-
sides.

Bending moment co-efficient for the long span for slabs spann-

Zy
ing in two directions and simply supported on four sides.

Bending moment co-efficient for the short span for rectangular
panels supported on foursides and with provision for

torsion at corners.

.

Bending moment co-efficient for the long span for rectangulac
¥ panels supported on four sides with provision for torsion at

corners. -

zl

o'p. Bondstressin concrete at a section.

o'ba  Permissible average bond stress in concrete.

bl Permissible local bond stress in concrete.

o'¢c  Ppermissible stress in concrete in direct compression.
¢ Actual maximum compressive Stressin concrete.

S'cb. Permissible compressive stressin concrete due to bending,

G‘sy

"¢t Actual maximum compressive stress in concrete due to

bending.

¢t  Permissible tensile stress in concrete.

Ultimate cube strength of concrete in compression.

Tcu

Allowable unit stress on metal core not-to exceed 1,250kg. fcm.*
for steel core ot 700 kg/cm. 2 for cast iron core.

Sm

sc  Permissible compressive stress in reinforcement.
Tshr Permissible tensile stress in helical reinforcement. '
ss  Permissible tensile stress in the shear reinforcement.
st Permissible tensile stress in reinforcement.

Yield strength of the reinforcement.

oc  the angle between the inclined bar and axis of the beam,

DesiGn CONSTANTS FOR BALANCED SECTION

. >
$ 3
RS & = o
o aR a S . .
- 2 = © : o - bred
§ i 5. § % § &
S P - I - s
b 5 a 1 Ty = -
e  AF & F & $
3 £t B 3 § i <
& & e = =2 N o- &
S'ch st m tlc fd
) @ @B @ O © ™ ®
M150 50 1400 19 04 0867 875 071
(1:2:4)
M 200 70 1400 13 04 0867 12+0C 1+00
(1114:3)
M 250 85 1400 11 04 0867 1475 114
(1:1:2)
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R.C.C. DESIGN FORMULAE IN METRIC SYSTEM.
EpLaAsTIC THEORY : SIMPLE BENDING.

- I, Singly reinforced sections bajanced section-

|
> Wil

P —

T T T emmear wa’
o
4 i
() ne = kd ; , M
(ili) Agt = ——
ng m “eb i Ist jd
k - -
d mi%eb + st )
or (iv) Mocment of resistance of under reinforced section

g bn?=m Ag (d—n) -
MR. = st Ag { ——g}when n <ng

(ii) Moment of resistance of balanced section.
Mp = st Agt jd where jd = (d—n/3) ) Mot ot Rastincs O over temtisned st
= $ bng Tcb jd = (} Tcb kj) bd? = Q bd2

- n
. M-ibnﬂ'cb{d-——}whenng-nc,
where Q = (§ Tcb kj). 3
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CIL SIMPLE BENDING, DOUBLY REINFORCED SECTION.

[l
|

d-de

o b ' ast( n )
nc =( ) d Where Tcb = —
m Och 4 st 3 ) . m  (d—n)

T N ——_ ————
.
»

When the cross section and area of reinforcements are known (V) A% = Asti + Asty

6 08 . Mp
to find “” from Ast, = area of steel for balanced section =
ost  jd
o 1A d Ast (d—n) 3 M—M
—— 4 (m—1) Asc (n—d.; = m Ast (d—n , —Ms
n ¢ ¢ and Ast, = Ase =

(d—de) s

(ii) When ‘#* is greater than no, Moment of resistance of a doubly
reinforced beam

) Sch pd — .n T e,
MR = bn —(f  —) +(m—1)\se Ssc(d—ds) Blafu Bt hug Ko\ Scsorns
C 3 (i) To find the dePth of Neutral AxXis
Where se is the compressive stress in concrate at centre ol Bn?
' : ——— = m Ast (d—n)
(n—de) 2

gravity of compressive steel = Fcb

g7 » When the neutral axis lies within the flange
(iii) When ‘2’ is less than no 4 . Bds (n_-i- =m Ast (d—n)
2 {
bn Tchfd —n ] (n—dc) :
MR = ( — § +(m —1)Ase Tch (d—d») %
2 3 ! n When the neutral axis lies below the flange
= w_il
[4
I‘;_: B 3 -‘k
1 T
7 - .
! - n [ I;‘
LTI RN, ISP N .
" .
Mgt ; :
by ‘ ‘ St
_{..!______.____,l‘- &
466-3—13 i
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(ii) Lever arm when N.A, is below the flange . ' = MB
; - (ii) Area of total tensile steel = Ast, + Asty —— 4 °
e ds (311 —_ 2d3) ost  jd
J = = ———
3 \2n— ds M — Mz
iii) Moment of resistance st (d— dc) !
(Fcb + Tcb) o
MR = Bd§ ————— jd M — Ms
2 ASC = @ ——
 (d—do) Fsc
(o — ds) .
Where ©c¢b” = S¢ch V. Column under Diréct Compression:
n Refer para 10.4 of 1.S. 456-64 (Appended)
. VI. ntrically Load e
1V. Doubly reinforced T or L section. E'cce - e Epnee Cfrrwnns
(i) Design based on uncracked sections.
(i) Moment of resistance of doubly reinforced T — beam The member subjected to axial load and bending should
MR = My 4+ (M — My) satisfy the condition.
a ¢’ S'ch’
Bds Scb’ (1 + n—ds) @ 5 % L "
MR = ~ — jd o'¢ ch
n
(b) The resultant tension in concrete is_not greater than
i~ 35% and 25 % of the resultant compression for biaxial and vniaxial
+ (m — 1) Ase °‘cb’(-—-———- (d — do) bending respectively, or does nct exceed ] of the 7 day modulus
: n of rupture of concrete, . (

COLUMN WITH LARGE ECCENTRICITY

(i) Columns with large eccemtricity so that temsion is where

developed. . d’c is the cover to steel on the tension side
bn  (D-d%¢ —n) + (m-1) Asc X (n~dc) (D-dc—d’c) D is the overall depth of column,
3 T _n_ From (he above cubic equation *n’can be found out by trial
. and error. 2
fj_-P_d'c.. : Knowing ‘n°, “cb can he found from
2 bn + (m-1) Asc (n-dc) - m Ast (D-d’c-n) bn & cb’ + (m-1) Asc Fch’ (n—dc) - m Ast Scb’(D-d’c -n)=P

2 n n 2 n n
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I11. CIRcuLAR COLUMNS SURIECT TO EcceNTtrIC LOADS ¢

o

CIRCULAR COLUMNS SUBJECT TO

ECCENTRIC LOADS

»

2R% ocb (Sind B (W-P)
Co

20( and 2B are the angles subtended by the neutral axis at the

Cos B Sin 23
T+0ng 3 sp 4 —'—-——T—-— ::1;;; Corresponding to equivalent steel ring and column respec-
2r* te (m—1) 9ch  Sin£ 4 (T —£) Cos £ . )
¥ i oo te—is the thickness of equivalent steel ring
2r2 tem 'ch’ (Si — £Cos£ :
(Sin ¢ ) M R—is the radiys of the column, and j
R + r Cosg
¢ = 289’ x-B + Sind B + Cosp SinB) I—is the radius of the centre of steel,
1 +-CosB 8 32 3 ) Dividing the equation (2) by equation (1) and substituting
S e () T S (T Sin 2L arssumed \falnes for @ and obtaining Corresponding values of ¢
s te ( ) ( % in ) from equation (3) till the above equations are satisfied. ;
R +4rcos(y 2 4
28 tem 9cb (Q —Sin2¢) = ..... (2) ULTIMATE LOAD THEORY : FOR THEORY SEE APPENDIX B OF
T Cor 7 4 .S, 456-64.
ere Recos=recosd ... . (3) I Rectangular Section — with tension reinforcement.
|,o.S5 Fu [
T =
R——— 2
‘ a:04x3d F— 3
‘ = 0 55%u ba
d
Agt
il 1\ L I
J A e T At gy
ot By
466-3—13A
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PERMISSIBLE S IRESSES IN STEEL REINFORCEMENT.

Permissible stress in Kg. [em?.
A

Serial number and type of stress - T =
in sieel reinforcement. Mild steel Medium tensile High yield Welded wire
conforming  steel conforming strength fabric
fo gradel of 10 IS ; 432 deformed bars conforming 1o
15 :432—1966 (Pt.I)—1966 or  conforming 1o 18 :1566—1967
orfo deformed 15 : 1139—1966
15 - 1139—1966 medium fen- or
sile steel bars 1S : 1756—1966
conforming to
15 : 1139—1966
or plain round
cold twisted
bars conforming
to
z 1S : 1786—1966
(1) - (2) R ) (€Y} (5)
(0 Tension ( @'st) othet than in (@) helical reinforcement, ina
column and () shear reinforcement—
Up to and including 40 mm. s A = © 1400 | Half the guaran-
| teed yield
Over 40 mm. ¥ sy i - - 1300 ¢ stress subject
| toa maximum
J  of 1900. 2
Up to and including 20 mm. .. e Al o s 43 2300
Over 20 mm. “ir % an I A N - ok 2100
Welded wire fabric, all sizes .. .. .. .. p il o 2300
(i) Tension in helical reinforcment in a compression member 1 000 1 300 1 600" &
('sh) . _
(iii)  Tension in shear reinforcement (='ss) i g s 1 400 1 400 1 750
(i)  Compression in column bars (&'sc) o g e 1 300 1 300 1 750
(v)  Compression in bars in a beam or slab when the compressive  Th calculated compressive stress in the surrounding concrete multiplied
resistance of the cement is taken into account. : by 1.5 times the modular ratio or “'sc whichever is lower.
(vi) Compression in bars in a beam or slab where the compressive _
resistance of the concrete is not taken into account— : %
Up to and including 40 mm .- . . i 1 400 Haif the guaran- 1 900 S 28
teed yield
Over 40 mm. 55 o % ¥ o 1 300 stress subject
to a maximum
J of 1900. J 1 90 .

Note 1.—When mild steel conforming to Grade II of IS : 432 (Part I) 1966 is used, the permissible stresses shall be 90 per cent of the
permissible stress in column 3, or if the design details have already been worked out on the basis of mild steel conferming to
Grade I of IS : 432 (Part )—1966, the area of reinforcement shall be increased by 10 per cent of that required for Grade 1
steel.

Norte 2.—For the purpose of this code, the yield stress of steels for which there is no clearly defined yield point should be taken to be
0-2 per cent proof stress. ‘

Norte 3.—Structure subject to wind or earth-quake forces, the stresses specified in the above tables may be exceeded up to a limt of
33} per cent provided in no case does the direct stress In reinforcement exceed 2600 Kg./em?.

MINIMUM DISTRIBUTION REINFORCEMENT 1N SLABS.

Slab thickness (cm.) 10 12 15 18 20
Minimum area (sq. cm./metre) w 120 - 1-44 1-80 2:16 ;
(a S mm@40cm Smm@35cm 10mm@40cm 10 mm@35¢cm 10 mmégg cm
or or or or
Reinforcement (Mild Steel) 6mm@20cm 6mm@l8em 8mm@25em S mm@20cm  § mm@g;o cm
Moment carrying capacity (tonné—cm) .. 2 193 286 51-8 74-4 98-5 .
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SHEAR REINFORCEMEN[—VERTICAL BINDERS.

Values ol Q.
_..J..d —(Kg/ecm) I‘of._ single binders (two legs) at various spacings (S)
Diameter of the bar forning the binder (mm).
- Spacing S (em) - Mild steel (?’.s's=1400 kglem?). ol High strength steel (< ss=1750 kg[cm3.)
i 8 10 2 v % s 10 3
m : &) 3 4 5) ©) )] (8) &)
. EPTR JO 1583 2815 439-8 6333 198-0 3520 5500 792:0
6 131:9 2346 3665 527.8 164-8 293-5 4585 6600
7 1131 201-1 3142 452:4 141-2 251-5 3925 566-0
8 990 1759 2749 3958 123-8 219:5 344-0 494-5
9 - 880 156-4 244.3 351-9 110-0 1953 3055 4395
" JEEE ! S 79-2 1407 2199 3167 99-0 1760 275-0 396-0
; ; P [ 72:0 1279 1999 2879 900 1598 2500 359.5
B el v 66-0 117:3 1833 2639 825 1480 2290 330:0
LRI | R 60-9 108-3 1692 2436 761 1353 211:5 304-5
7 IR S - 565 100-5 1571 226-2 70-7 1258 1963 2825
- A T 52:8 93-8 146:6 2111 66-0 117.3 1831 26400
16 wsi. 2 | 49-5 88-0 137-4 197.9 618 . 1100 1718 2475
Wadae' o L 46-6 82:8 129-4 1863 582 1035 161-8 2330
B e k. R% 44-0 782 122:2 1759 550 97-6 1528 2200
[ IO N 417 741 1157 166.7 52-1 92:6 144-2 208-5
0 ven B ) 39-6 704 110-0 158-9 495, 88-0 1375 198-0
1 S| PO . 317 563 . 880 1267 39:6 70-4 110-0 * 158-4
W wt b 264 469 . 733 105-6 330 586 91-6 132:0
LOAD CARRYING CAPACITY OF CONCRETE IN RECTANGULAR COLUMNS (T onné).
Load on bars.
Column size. Gross area - . Load on concrete. %% :zfx&f: Minimum
(em). Ac (sg.em.)  — A — - - - — .recommend.
! ' ed ties
M-150  M-200  M-250  M-300 M350  M-400 Min. Max.,
0] @ 3) @ ® © & ® © (10) an
20%20 .. .. 400 16 20 * 24 32 36 40 54 27-0]
L I, 500 20 25 30 40 45 50 68 34.0
% 30 A 600 24 30 36 48 54 60 82 : 41—0!
S ve * v 700 28 5. g 56 63 70 9.5 47—5,{
a0 su. | s 800 32 40 18 64 . 72 80 10-9 54556 mm@
WrcB8s = 625 25 31 37 50 56 - 62 8.5 42-5': a s
% 30 s 750 30 37 45 60 67 75 10-2 51-0 [1
WAShe e 875 35 43 52 70 78 87 119 595 !
%40 .. .. 1,000 40 -50 60 80 90 100 13-6 68-0
A8 ws e 1,125 45 56 67 90 101 - 112 15.3 765
R&%: T, 1,250 0 6 75 100 112 125 17:0 £
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LOAD CARRYING CAPACITY OF CONCRETE IN RECTANGULAR COLUMNS (tonne)— cont.

Load on bars.
Min.*008 Zsc Ac

This documaent is downloaded from Tamiinady Drausghtemen’'s Assooation Wabsite fassw inda oo in)

Colimn size. Gross area Load on concrete. Max, 040 sc Ac Minimum
(em.) Ac (sq. em.) ¢ A - A e——— ™ ffco’:,?‘;ﬂ:;?;:-_
M-150  M-200 M-20  M-300 "M-350  M-400 Min. Max.
m @ ® @ ® . ® ™  ® ;o) 10  ai
3930 .. 1900. 6 45 54 72 8 90 12:2 61-0)
%35 .. 1,050 42 52 63 54 94 105 143 715
x40 .. 1,200 48 60 7 9% 108~ 120 - 163 81-5 & szga?m@
X45 .. 1,350 54 67 81 108 121 135 18-44 91-8
%50 .. 1,500 0 - 75 90 120 135 150 204 102:0
X60 . 1,800 72- 90 108 144 162 180 245 1zz-s-J
P 3exas .. 1,225 49 61 73 98 110 02 166 83-0)
x40 .. 1,400 56 70 84 112 126 140 19:1 955
x45 .. 1,575 63 78 94 126 14i 157 21-4 107-1_% S
X50 .. 1,750 70 87 105 140 157 175 238 119:0
X 60 2,100 84 105 126 168 189 210 28:6 143-0
X710 .. 2,450 98 122 147 196 220 245 333 1665
40%40 .. 1,600 64 80 96" 128 144 160 217 1088
x45 .. 1,800 72 90 108 144 162 180 245 1224
x50 .. 2,000 80 100 120 160 180 200 272 136:0
X60 .. 2,400 96 120 144 192 216 240 32:6 1632 % Do,
x70 .. 2,8(? 112 140 168 224 252 280 381 190-4
%80 . 3,200 128 160 192 256 288 320 435 217:6
A
45%45 .. 2,025 81 101 121 162 182 202 275 13777
x50 .. 2,250 90 112 135 180 202 225 306 1530
%60 .. 2,700 108 135 162 216 243 270 367 1836
x70 .. 3,150 126 157 189 252 283 315 429 21424 Do.
# X80 .. 3,600 144 180 216 288 324 360 490 2448
%90 .. 4,050 = 162 202 243 324 364 405 550 275-4
50%50 .. 2,500 100 125 150 200 225 250 34-0 170-0}
%60 . 3,000 120 150 180 240 270 300 40-8 2040
gyt 3,500 140 - 175 210 280 315 350 47-6 238:0 |
' b 10 mm @ 25
%80 .. - 4,000 160 200 240 320 360 400 54-4 2120 ‘cms,
%90 . 4,050 180 225 270 . -~ 360 405 450 61-2 306-0
% 100 5,000 200 250 00 400 450 500 680 3400,
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Column Dia  Grossarea Ac
(sg.cm.)

(em.)

20
"25

a

30 -

35

& &

70
80

100

Bar Dia,

32
36
40

314
491
707
962

1,590
1,963
2,827
3,848
5,026
6,362
7,854

113
2:01
2:54
314
3-80
491
616
8:04
10-18
12:57
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LOAD CARRYING CAPACITY OF CONCRETE IN CIRCULAR COLUMNS (tonnes)

Load on bars.
Min:-008 9'sc Ac

Load on Concrete., Max:-040 Ssc Ac recommended
M10 2200 M50 3300 M350 M4 Min. Maw,
125 15-7 188 251 282 314 42 21-3} 660 @ 15 cip.
196 24°5. 294 39-2, 44-2 491 6'6 334) ¢
282 353 42:4 56'5 636 70-7 69 481
384 481 577 76-9 86-5 96-2 131 655 1
502 68 754 1005 1131 1257 17 85-5) Srm@ 20em.
636 795 954 1272 1431 1590 216 1080
S 81 . UTB IST0 1766 1963 267  13id
130 1413 1696 2262 2544 2827 384 1920
1539 1924 2309 3078 3463 3848 52:3 261-s§wm @ 25 cm.
2010 2513 3015 4020 4523 502:6 683 3417 e
2544 3181 3817 5089 5725 @362 865 4325
314-1 3927 4712 6283 7068 7854 1068 5340
Loap cufnmre CAPACITY OF LONGITUDINAL REINFORCEMENT IN COLUMNS (tonne).
Force|
b?:.b Nmrjer of bars. at
4 6 8 10 12 14 16 18 20
19 77 11:5 154 19:2 23-0 26'9 30-7 346 384
34 137 205 214 342 41:0 47-9 547 61-6 68-4
43 173 259 346 432 51-8 60'5 69-1 77-8 86+4
53 21-4 32:0 427 53-4 641 74-8 85-4 91 1068
64 258 388 517 646 75 90-4 1034 1163 1292
83 334 . 501 66'8 835 1002 1169 1336 1503 1670
104 419 628 838 1047 1256 1466 1675 1885 2094
13:6 547 820 1094 1367 1640 1914 2187 2461 2734
173 692 1039 1385 1731 2007 2423 2770 3116 3462
213 85 1282 170 2137 2564 2992 3419 4274

Minimum

Thia documaent is downloaded from Tamilnadu Draughbsmen!'s Association Website (s indauco.in)
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TABLE 4.—~SQUARE SPREAD FOOTINGS.

A—Wwidth of Square Column in cm.

d—Depth of footing in cm.,

! _As-—Total required area of steel in sq. cm. (Each direction),

CONCRETE—M 150

So—Required perimeter of reinforcing stéel.

CONCRETE—M 200

1

d I

FOOTING WITH CONSTANT

466-3-7144;

_125 oM

poR d & 40CM, FOOTING OF CONSTANT DEPTH 18

3 rge  Total A d As 0 T m y’ B
(ﬁé. f?::ne ) (em.)  (em.) (sq. cm.) ﬁ'm.) E:E{Eg) %E%) (:?I.) (Cfn.) (.rq‘.t:m.) (Eﬂf)'
M) @ @ @ ©) ©) W @ ® @ ® ©
Somw PRESSURE 5 tonnes/sq.m. (1000 lbs/sq.ft.) ¢
fiii 45 25 - 25 10 103 " 1.00 45 25 25 10 79
1.20 65 25 25 19 142 1:20 65 25 25 10 11.6
1-40 89 25 25 3-3 206 1-40 89 25 25 33 167
1.60 ite’ 23 25 5.1 270 1-60 16 25 25 5.1 21-8
1.80 147 25 25 7.6 30-0 1-80 147 25 25 76 28:4
12:00 181 25 30 8.4 350 2:00 18:1 25 25 108 34.8
2.20 a9 25 35 9.3 352 220 219 25 30 11-4 33.0
2.40 26-1 25 35 12:4 42.2 2:40 26-1 25 35 12:7 32.7
260 307 . 25 40 13.5 422 260 307 25 35 16:0 39.2
280 356 25 45 149 425 280 356 25 40 17-4 38-8
300 409 25 50 16.4 435 3.00 409 25 45 18-6 384
320 465 25 55 17.9 440 © 320 465 25 45 2.7 43-4
340, 325  90- 55 21.0 485 340 525 30 50 23.4 428
3.60 589 30 60 20 495 360 - 589 30 50 270 480
3.80 656 30 65 25.0 502 3.80 656 30 55 301 472
400 2T 3 65 284 545 400 727 35 60 31.0 47.0
420 801 . 35 70 304 568 420 801 35 60 363 520
440 879 35 75 32-8 57.0 4-40 879 35 65 38-3 525
60 91 40 75 370 61-5 460 96-1 40 65 43.2 560
480  1047. 40 80 39.3 630 480 1047 40 70 456 565
500 1136 40 85 N3 635 500 1136 40 75 480 66
% FOOTING S N
OOTING St oM,
FoOTING slz;gqo M.!LCFEE;' ﬁl: 1: 3
Lo d

RECONMINDED . REINFORCEMENT REMAINS SAME .

-
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CoNCRETE—M 150 r - CONCRETE—M 150

" Fange Totdl % © As 0 “ Flange Total T d As  go

( ;gf;e) (;ﬁffe i (cm) (cm) (.Tq. cm) (em) _(r:i'.:?) ( rlg:ge) (cm) (cm) (54. :m) (tf:gj

) @ (©)] @ ) ©) () @ 3) @ 5 6

. SoiL Prassure 30 tonnes/sq.m. (6,000 1bs./sq.ft.)
10 27:2 25 25 5.9 58 100 . 272 25 25 59 45
1-20 39-2 25 30 89 59 1:20 392 25 30 89 53
1-40° 53-4 30 35 3 74 1-40 53-4 30 30 13-8 ?2-
166 69-8 35 0 T 1l 82- 1-60 698 . 35 35 16+7 76
1-80 §8-3 35 45 18:5 91 1-80 88:3 35 40 214 82
2200  109-0 40 5¢ 22:1 9% 2:00 1090 40 as 25:0 86
220 1319 45 55 260 105 220 1319 &5 50 »2 %
240  157-0 50 60 304 i1 7 240 15740 50 55 33-7 96
260 1843 - 50 05 367 122 260 1843 50 60 40-0 103
2-80 213-8 55 70 41-9 129 2:80 2138 55 . 65 45-7 109
300 2454 60 7s 47-0 136 300 2454 6. 6 . 550 123
320 2792 65 80 52:8 143 320 2792 65’ 70 61-0 128
340 3152 65 90 573 143 340 3152 |, 65 15 70-0 136
360 3534 70 9 672 160 360 3534 70 80 765 140
3.80 3938 75 95 40 166 380 3938 75 85 84:0 145
400 4363 80 95 864 184 400 4363 80 85 97-5 161
420  481-0 85 100 93:5 191 420  481-0 85 85 1115 176
440 5279 85 105 104:5 201 4-40 527-9 85 95 1165 172
460 5710 90 110 1130 207 460 5770 90 95 132:0 188.
480 683 95 115 1210 215 480 €83 95 100 1410 193
500 6818 100 120 130-5 2. 500 6818 100 105 151-0 198
e

';e—_q : — — V. Re—
A4 20CM MIN ' ! 20CN NIN :H‘

L2

E -

; Q15 Llr |-9-Q—D L) l * 0 20 L% ID-I‘."JLF-
: ' + — :

NOTES ! s ¥

AT LEAST 1/3 OF THE SPAN REINFORCEMENT SHOULD BE
CARRIED BEYOND THE FACE OF THE SUPPORT .

w ;

TYPICAL REINFORCEMENT DFETAILING OF SLAB WITH RIBBED TORSTEEL
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% INIMUM = ) 0.3u TV 5 : ] o
RO s pEefReley e
: : / o
$d-20cM(s 10d) ‘ : i My, ] Z .
"!DIISL‘IF‘:O 0 201, . ' O-Eol-l‘ 'I O'MLZI I-
Ly —_— 1r———-——'-—L'—z *ﬁ‘ :
...._JU.L -l-b-‘f- !
TYPICAL REINFORCEMENT 'DETAILING OF @EAMS WITH
NOTES RIBBED TOROSTEEL

I. AT LEABT /3 OF THE SPAN REINFORCEMENT SHOULD BE CARRIED BEYOND
THE FACE OF THE SUPPORT.
2. WHEN SHEAR STREES C}, EXCEEDS THE PREMISSIBLE VALUE , NOT MORE THAN 5_0‘).‘
OF THE SWEAR FORCE SHOULD BE CARRIED BY BENT UP BARS .
3, COMPRESSION REINFORCEMENT (@) IF ANY TIED WITH RINDERS SPM‘,LD} 19 gb
4. (ANCHORAGE @ = 50 D FOR TENSION :
35 D FOR COMPRESSION 4

5. FOR LIMIT STATTE DESIGN. °
ANCHORAGE a = 57 D FOR TENSION.

45 D FOR COMPRESSION.

REINFORCING CHARACTERISTICS.

Bar dia. Area Weight Perimeter

(mm.) (cm®) Kg/m., (em)
m 2 3) @ . F
i I 0-283 0222 1-89
8 ce ' owe ™ L o 5 0-503 0-395 2-51
i T e e 0-785 0-617 314
b e B L wm e k131 0-888 377
i B o o 1-539 ©1-208 4-40
- R SRR SV 2-011 1:578 5-03
IR M S 2:545 2:000 o 565
Wt meeae % a 3:142 2466 628
> S VN R 2-980 691
25 L s o ot R 4-909 3-854 7-85
28 Rl . 6157 4-830 8-80
5 T (P SN S 8-042 6313 - 10-05
B6 || we  we  amc e o 10179 7690 11:31
d S N E 12566 '9-864 12:57
. 45 fo e B o 15-904 12:490 1414

9010 . . .. 19-635 15-410 1571
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11.3. Bending moments in columns—

1 .3.1. Bending moments in internal  columns supportine” ' an
approximately symmetrical arrangements of beam and loadnm need
not be calculated except in the case of flat slab_construction. 3

Bending moments in external colnmn and in internal column
supporting an arrangement of beam andloading not approximately
symmetrical should be calculated andprovided for,

In theabsenceof moreaccuratemethods of analysis for computing
bending momentsin columns, the expression given in Table IX
may be used for estimating the moments,

TaBLE IX —MoOMENTS IN COLUMNS.

Moments for frames ~ Moments for
_of one bay. Jrames two
or more bays.
€8] (2 3)
External (and similarly
loaded) columns.
Moment at foot of upper Ku Ku
column. Me e—
Ki -+ Ku+0'5kb. Ki+Ku+Kb
Moment at head of lower Ki Ki !
column. Me e
Ki+Ku+0.5Kb Ki+Ku+Kb
Internal columns
Moment at foot of upper Ku
column. Moo o
- Ki+Ku+ Kb, + Kb,
Moment at head of lower ' o Ki.
column, _ - = Mes
Ki4+Ku+Kb,+ Kb,
NoTte. 1—

Me=bending moment at the end of the be:m framing into the
column assuming fixity at the connetion,

Mes=Maximum difference between the moments at the ends of the
two beams framing into opposite sides ofthe column, each calcul ted
on the assumption that the ends of the beams are fixed and assuming
one of the beams unloaded.

Ku=S5tiffness of the upper column,
Ki=stiffness of the lower column.

Kb=stiffness of the beam.

.

Kb, =stiffness of the beamon one side of t he column, and

Kb, = stiffness of the beam on the other side of the column,

Note. 2—For the purpose of this table, ‘stiffness’ of a member
o)rained by dividing the moment of inertia of a cross-section by
the length of the member provided that the member of constant
Cross-section throughout its length.

Note 3.—The equation for the moment at the head of the lower
column may beused for column in a topmost story by taking Ku
as Zzero,

11.3.2.—Where the bending moment is calculated in the internal
columns, it-is permissible to take into account the reduction in load
resulting from the beam on one side of the column being fully loaded
and the beam on the other side being loaded with dead load only,

11.3.3 Columns subjected to direct load and bending should pre'.
ferably be checked for ultimate load,especially when bendingmoments
are caused predominantly by seismic loads or other horizontal forces,

11.4. Reinforemcent.

11.4.1. Pedestals.—Compression members where the ratio of the
effective length to the least radius of gyration is less than 12, such
as in pedestals, may be proportioned to resist bending moments with-
out providing any reinforcement by permitting the maximum tensile
stress in concrete equal in value to the maximum permissible inclined
tension as given in Table VI.

11.4.2. Members other than pedestals.

11.4.2.1. Requirements regarding the minimum area of reinforce-
ment and its size and disposition for both longitudinal and transverse
reinforcements shall generally be governed by the corresponding
provisions in 9 so far as bending is concerned, and provisions in 10
so far as direct compression is concerned.

12. Shear anda torsion.

12.1. General.—A reinforced concrete section in any structural
member shall be proportioned and reinforced to develop the resis-
tance to shear stresses resulting from transverse shear or torsional
moments or both in accordance with 12.2 to 12.4.5.

12.2 Shear stress due to transverse shear.—The shear stress q at
any cross-section in a reinforced concrete beam or slab should be
calculated from the following equation :—

g = (for rectangular beams), or

Q
g = ———(for T-or L-beams)
br jd
Where
Q =total shear across the section.
b =breadth of a rectangular beam.
=breadth of the rib of a T. beam or L-beam,

and

jd=lever arm of the resisting moment.

f

This document is downloaded from Tamiinadyu Draughtsmen!'s Assocation Website (swwindaco.in

/



132

12.3. Shear stress due o torsion.—Shear stress resulting from torsional moment may be accurately assessed by membranc analogy
ot bv any other recognized theory. The values given in Table X may be considered acceptable for design purposes, where Mt is the
torsional moment. :

TapLE X—SHEAR STRESS TN MEMBERS DUE TO TORSION.

(Clause 12.3.)

Description of section. Shape. Maximum shear stress.
M @ 3)
(a) Non-tubular sections . 1€ pt
(1) Circle. —_—
™ p3
CIRCLE
(2) Ellipse. @ 16M1
o S i
™ h2D
- ELLIPSL :

(3) Rectangle Mt(34+2b/p)
I D
IMt
-4y Section miade up oY A = bt
rectangles, such as .
TorL. Where ti is 7, or £,
9 according to  the
section under
consideration.
T OR L SECTION
Lo b
e =] > IMt ti
Y e
= b 43
: / ts 5 )
lit box. . ; / LY s Where ti is 1 ‘or I,
e ¥ / ta or tg, etc., according
to the section
under consideration.

Mt

24t

Where A is the mean
of the areas enclosed -
by the inner and
the outer boundaries
and tiis t; ofr U
etc., according to the
section. under con
sideration.

6) tubular or box-
sections.
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DESIGN 0F SLABS SPANNING IN Two DIRECTIONS
AT RIGHT ANGLES..
L]

C. 1 Method 1.

C-1-1, The bending moments in the slabs may be calculated assu-
ming that the slab acts as a thin elastic plate and neglecting Poisson’s
ratio. These bending moments may be assessed either by the use
of influence coefficients or ready made tables which are available,
or by experimental stress analysis. The resisting moments of the
slabs may be calculated by the commonly applied theory of thin
plates.

C.2 Method 2.

C-2-1. Rectangular slabs which are two-way reinforced may be
considered to be made of two sets of mutually perpendicular strips.
The individual strip is to be ccnsidered as simply supported, fixed
or continuous depending upon the support conditions of the slab,
The uniformly distributed load w is carried between the strips in such
proportions that the deflection at the centre of slab is same for both
the middle strips. The bending moments calculated on this basis
have to be corrected for torsion and corner restraint. Mid-span
moments and edge moments for the different cases and span lengths
of slabs are given in Table XIV and illustrated in Figure. The
mid span momeants shall be calculated as follows :—

8

wily
- , Mt= ~
m X

g 9
wl,y,
and M, « =
¥y
"y
where
w = total uniformly distributed load per unit area.
I, Iy = lengths of sides (See Table XIV), and

my my = coeflicients given intable XIV.

C-2+2. If the slab is fixed at edge beams or is continuous, no tor-
sional reinforcement need be provided at the corners. But for a
slab which is neither continuous nor fixed at some of its edges the
torsional reinforcement may be dropped only when the slab is desig-
ned for increased bending moment in accordance with Table XIv.

Note 1.—For approximately equal panels, smallest span not
being less than 80 per cent of the largest, the negative B.M. at edges

may be taken as

166-3—1%a

143

wxl® o) ol
e TR od4p T ig
2 1 2
(1- *x ) ly (1—ox ) ly (1—c<x ) fy
8 p 10 S

according to the position of the edge. The circled figures 8, 10 and
12 indicate the denominator for the negative moment expression for
the corresponding edges. (Vide P 145)

Note 2.—Negative moments on the common edge from adjoining
panels should be averaged.

NoTE 3.—When the panel length variationis more than 80 per cent,
negative moment should be found as for a continuous beam, the

.appropriate values for share of loads in 1x and ly directions being

taken,

NoTE 4.—Maximum and minimum moments can be conveniently
found by placing live loads in alternate panels by use of the following
equatjon :

Maximum moment = moment due to (dead load + half live

load) + moment due to half live
load acting vertically upwards and
downwards in alternate panels. =

Minimum moment = Do.

C-2-3. Forslabs, edges of which are discontinuous, top and bottom’
reinforcement shall be provided for torsion at unrestrained corners
for a length equal to one-fifth the slab spanin each direction. Both
top and bottom reinforcement shall consist of two layers of bars
placed either perpendicular and parallel respectively to the diagonals
through the corner or parallel to the respective slab edges. The
area of reinforcement in each of the four layers, per unit width of
the slab, shall be equal to main reinforcement at mid-span.

C-3- Method 3.

C-3+1. This method is based on mathematical analyses supplemen-
ted by experimental date. The effects of redistribution of bending
moments have been partially allowed for. The following provisions
shall apply for slabs restrained on four sides,

(@) Where the corners of a slab are prevented from lifting and
adequate provision for torsion in accordance with (e) of this clausa
is made, the bending moments may be assumed to have the values
given in accordance with (5) and (c) below :—
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APPENDIX ‘PB’,
(Clause 6.3.3.)

ULTiMATE LoAD METHOD OF DESIGN.

B-1. Design principles.

B. 1. 1. In the ultimate load method of design, structures shall be
designed to have the required ultimate load carrying capacity with
appropriate load factors for the operating loads and the constituent
members of the structure shall be designed to develop the correspond-
ing ultimate strength with appropriate load factors.

B. 1. 2. In case of statically determinate structures, the ultimate
load carrying capacity is governed by the ultimate strength of the
section subjected to critical combination of loads and moments.

B.1.3. But in case of statically indeterminate structures, the
load carrying capacity of the structure does not come to an end by
failure of one section. Redistribution of moments takes place as a
result of formation of plastic hinges. The methods of determining
the coliapse mechanism of an indeterminate structure for different
combinations of ultimate loads and for the given properties of the
structure and its members are not covered by this code.

B. 2. Assumptions.

B.2.1. Ultimate strength design of reinforced concrete sections is
‘based on the following assumptions :— '

(a) Plane sections normal to the axis remain plane after
bending.

(b) Unless otherwise specified, tensile strength in concrete is
neglected in sections subjected to bending.

(¢) At ultimate strength, stresses and strains are not proportional
and the distribution of compressive stresses in a section subject to
bending is non-linear. The diagram of compressive concrete stress
distribution may be assumed a rectangle trapezoid, parabola of
any other shape which results in ultimate strength in reasonable
agreement with tests.

(d) Maximum [fibre stress in concrete does not exceed
0:68ccu.

B. 3. Proportioning.

B. 3. 1. General—Members should be proportioned so that (a)
they should be capable of carrying without failure the critical load
combination given in B. 3. 1. 1. thereby insuring an ample margin
of safety against increase in superimposed service loads and (b) the
strains under working loads should not beso large asto cause®
excessive cracking.

B. 3.1.1. Unless otherwise specified by the engineer-in-charge
or appropriate authority, every member should be designed to carry
without failure the effects of the following critical load conditions.

(a) For those structures in which the effects of wind and earth-
quake loads can be neglected:

U=1'5 DL+22 LL.

(b) For those structures in which wind load should be considered &
U=1'5DL +2-2 LL+ 0-5 WL.

or U=1'5 DL +0'5 LL +2-2 WL, which ever gives critical conditions,,.
provided that no member shall have a capacity less than that required
by the condition in (a) above.

(c) For those structures in which earthquake load should be:
considered, substitute EL for WL in the preceding equations,
Where.

U =TUltimate load.

DL.=Dead load.

LL.=Live load.

WL.—Wind load, and

EL = Barthquake load.
Note.—These equations are applicable to both dynamic and static

loads provided in the case of dynamic loads, the equivalent |, staile:
loads are used after allowing for impact.
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DBSlGN OF SLABS SPANNING IN Two DIRECTIONS
AT RIGHT ANGLES.

C. 1 Method 1.

C-1-1. The bending moments in the slabs may be calculated assu-
ming that the slab acts as a thin elastic plate and neglecting Poisson’s
ratio. These bending moments may be assessed either by the use
of influence coefficients or ready made tables which are available,
or by experimental stress analysis, The resisting moments of the
slabs may be calculated by the commonly applied theoiy of thin

- plates. |

C.2 Method 2-

C-2-1. Rectangular slabs which are two-way reinforced may be
considered to be made of two sets of mutually perpendicular strips.
The individual strip is to be ccnsidered as simply supported, fixed
or continuous depending upon the support conditions of the slaby
The uniformly distributed load w is carried between the strips in such
proportions that the deflection at the centre of slab is same for both
the middle strips. The bending moments calculated on this basis
have to be corrected for torsion and corner restraint. Mid-span
moments and edge moments for the different cases and span lengths
of slabs are given in Table XIV and illustrated in Figure. The
mid span moments shall be calculated as follows :—

wly
Mx = >
M
1@
wl ¥ :
d =
BnaaL, =
b4

where

w total uniformly distributed load per unit area.

Iy Iy = lengthsof sides (See Table XIV), and

my My = coeflicients given in table XIV.

_C+2+2. If the slab is fixed at edge beams or is continuous, no tor-
sional reinforcement need be provided at the corners. But for a
slab which is neither contingous nor fixed at some of its edges the
torsional reinforcement may be dropped only when the slab is desig-
ned forincreased bending moment in accordance with Table XIV.

Note 1.—For approximately equal panels, smallest span not

being less than 80 per cent of the largest, the negative B.M. at edges -

may be taken as

,466-3—19a

143

wxll ol ol
8 ST S
. 2 2 2
I(l— <X)l,  Q—ox) iy (—%x)I,
g 4 10 ’ 12

according to the position of the edge. The circled figures 8, 10 and
12 indicate the denominator for the negative moment expression for
the corresponding edges. (Vide P 145)

NoTE 2.—Negative moments on the common edge from adjoining
panels should be averaged.

NoTE 3.—When the panel length variationis more than 80 per cent,
negative moment should be found as for a continuous beam, the
appropriate values for share of loads in1 ~and I, directions being
taken, z

NoOTE 4.—Maximum and minimum moments can be conveniently
found by placing live loads in alternate panels by use of the following
equation :

Maximum moment = moment due to (dead load -+ half live
_ load) + moment due to half live
load acting vertically upwards and
downwards in alternate panels.
Minimum moment = Do.

C-2-3. Forslabs, edges of which are discontinuous, top and bottom
reinforcement shall bé provided for torsion at unrestrained corners
. for a length equal to one-fifth the slab span in each direction. Both
top and bottom reinforcement shall consist of two layers of bars
placed either perpendicular and paraliel respectively to the dlamomlls
through the corner or parallel to the respective slab edges. The
area of reinforcement in each of the four layers, per unit width of
the slab, shall be equal to main reinforcement at mid-span.

C-3+ Method 3.

C-3+1. This method is based on mathematical analyses supplemen-
ted by experimental date. The effects of redistribution of bending
moments have been partially allowed for. The following Provlsions
shall apply for slabs restrained on four sides.

(a) Where the corners of a slab are prevented from lifting and
adequate provision for torsion in accordance with (e) of this clausa
is made, the bending moments may be assumed to havr. the values
given in accordance with (b) and (c) below :—
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D Overall depth of beam or slab or diameter of column ; fm  Partial safety factor for material
%?UC%?JS igzr:ur:ftangalur column in the direction 3m Percentage reduction in ot
. .
Dy Thickness of flange. cc Creep strain of concrete
; ocbe  Permissible stress in concrete in bending compression
DL  Dead load. occ  Permissible stress in concrete in direct compression
d Effective depth of beam or slab. omc  Permissible stress in metal in direct com i
& - Depth of compression reinforcement from the highly - x _ PoRn
compregsed face. osc  Permissible stress in steel in compression
E; Modulus of elasticity of concrete. o'st  Permissible stress in steel in tension
oSy Permissible i i i
EL Barthquake load. X ;;3 1;:5 : ss:bon dte::sx; stress in shear reinforcement
Es Modulus of elasticity of steel. ks en ‘s B
e Eccentricity fe Shear stress in concrete
fck  Characteristic compressive strength of concrete. femex Maximum shear stress in concrete with shear reinforcement
fer Modulus of rupture of concrete (flexural {ensile strength) v Nominal shear stress
fet Split tensile strength of concrete. & Diameter of bar
fa Design strength. 4.3.2 The pH value of water shall be e
fy Characteristic strength of steel ¥ ep e of wa generally be not less than 6.
Ief Effective moment of inertia 5. Concrele,
Igr  Moment of inertia of the gross section excluding rein- 5.1 Grades—The concrete shall be in grades designated as perat
forcement Table 2.
I, - - Moment of intertia of cracked section
K Stiffness of member TABLE 2— GRADES OF CONCRETE.
k .Constant or' coefficient or factor (Clauses 5.1, 5.2.1, 8.2.1.,14.1.1. and 35.1.)
Lg- Development length _ Specified characteristic
LL  Liveload or imposed load Grade designation. compressive strength at
1 Length of a column or beam between adequate lateral 1 28 days.
restraints or the unsupported length of a column. ) N !(2) 2
lef Effective span of beam or slab or effective length of = M 10 10
. column , M 15 i5
lex . Effective length about x-x.axs M 20 0
ley - - Effective length about »-y axis M 25 25
In Clear span; face fo-face of supports M 30 30
In I, for shorter of the two spans at right angles M 35 35
Ix Length of shorter side of slab M 40 49
% Lemglh of - T s’f’et OIIMb . Noie 1—In the designation of a concrete mix, letter M refers to
lo Distance between [Poin's O 0 WOKNIA I & bokm the mix and the number to the specified characteristic compressive
Lo Spanmthedlrecuonmwhmh moments are determined strength of 15-cm cube at 28 days, expressed in N/mm2.
ceptre o :centre of supports
I Span transverse o Js, centre to centre of supports Nots 2—M 5 and M 7.5 grades of concrete may be used for lean
n; I, for the shorter of the continuous spans concrete bases and simple foundations for masonry walls. These
M Bending moment mixes need not be designed.
m  Modular ratio Note 3—Grades of concrete lower than M 15 shall not be used in
n - Number of samples reinforced concrete.
P Asial load on a compression member 5.2. Properties of concreie.,
Yo " ted maximum bearing pressure of soil 5.2.1. Increase in strength with age—Where it can be shown that-
St Iudras . e amemberwiﬂnolrecciveitsftﬂldesignloadfsmwithina period
s 1  Spaging of staryps or standard deviaticn of 28 days after the casting of the member (for example, in foundation
T Torsional mom.nt. and lower columns in maltistorey buildings) the characteristic comp
V - ' -Shear force ressive strength given in Table 2 may be increased by multiplying by
W Total load the factors given Delow:
WL  Wind load
w " Distributed load per unit area
o ; Minimum age of member when fuil
W4  Distributed dead load per unit area design Load |stress is expected Age factor.
W; - Distributed imposed load per unit area (Months
TN B : : 1 1.0
% 'Depth of neutral axi3 3 1.10
z Modulus of section 6 115
z Lever arm 12 1.20
af ' Angleorratio Notk.l— No increase in respect of age at loading should be
¥l  Partial safety factor for load allowed_where high alumina cement concrete 18 used.
466-—3—20
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SECTION XxX

Fic 2 Transvinse ReinrorcemenT N FLANGE OF T-BeaM wHEN
Mam REINFORCEMENT OF SLAB 1S PARALLEL TO THE Btm

(¢) Ferisolated beams, the effective flange width shall be obtain-
ed as below but in no case preater than the actual width.:

L

Theam, bp = ———— 4 b
£ 4) ®
e, 0.51o
m, el +
T Gy ra W
where

bf'"“ effective width of fiange,

!, — distance between points of zero moments in the beam,
by, —breadth of the web,

Df — thickness of flange, and

b— actual width of the flange.
. Noxe — For contisuous beams and frames, ‘7" may be assumed
ag 07 nmgs the effective span.

=<22.2 - Control of deflection — The deflection - of a structure or
part thereof shall not adversely affect the appearance or efficiency
of the structure or finishes or partitions. The deflection shall geéne-
rally be limited to the following :

(a) The final deflection due to all loads including the effects
of temperature, creep and shrinkage and measured from the as-cast
level of the supports of floo®s, roofs and all other horizontal members,
should not mnormally exceed span/250.

%

(5) The dcﬂecuon mcludmg the effects of temperature, creep
and shrinkage occurring after erection of partitions and the applica-
tion of finishes should not normally exceed span/350 or 20 mm which-
ever 1s less.

22.2.1. For beams and s]abs the vertical deflection limits may
generally be assumed to be satisfied provided that the span to depth
ratios-are not greater than the values obtained as below :

(a) Basic values of span to effective depth ratios for spans up
to 10 m:

Cantilever X i 7
Simply supported .20
Continuous - 26

(b) For spans above 10 m, the values in (a) may be multiplied
by 10/span in metres, except for cantilever in which case deflection
calculations should be made.

(c) Dependinig on the area and the type of steel for tension
reinforcement, the values in (a) or (b) shall be modified as per Fig. 3

" (d) Depending on the area of compression reinforcement, the
value of span to depth ratio to further modified as per Fig. 4.

(e) For flanged beams, the values of (a) or (b) be modified as
per Fig. 5 and the reinforcement percentage for use in Fig. 3 and 4
should be based on area of section equal to bid,
NoTE : — When defiections are required to be caIculatcd the
method given :nAppen(thnnybeused
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38.3, Short Axially Loaded Members in Compression.—The member

38. Limit state of collapse Compression:
38.1. Assumptions,—In addition to the assumptions given in 37,
1(a) to 37'1 (e) for flexure, the following shall be assumed : *

(a) The maximum compressive strain in concrete in axial com-

pression is taken as 0.002.
(b) The maximum compressive strain at the highly compressed

extreme fibre in concrete subjected to axial compression and bending

and when there is no tension on the section shall be 0.003 5 minus 0.75

times the strain at the least compressed extreme fibre,

38.2. Minimum Eccentricity—All members in compression shall be
designed for the minimum eccentricity in accordance with 24.4. Where
calculated eccentricity is larger, the minimum eccentricity should be

ignored.

|

shall be designed by considering the assumptions given in 38.1 and
the minimum eccentricity. When the minimum eccentricity as per
24.4 does not exceed 0.05 times the lateral dimension, the members
may be designed by the following equation :

Pu.=0.4fck* Ac.-+0.67fy. Asc

Where
Pu—axial load on the member,

fek—characteristic compressive strength of the concrete,
Ac—area of concrete,
fy—characteristic strength of the compression reinforcement,

and
Asc—area of longitudinal reinforcement for columns.
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TABLE. 22—BENDING MOMENT COEFFICIENTS FOR RECTANGULAR PANELS SUPPORTED ON FOUR SIDES WITH

Type of Panel and moments
considered.

@
Interior| Panels *
Negative moment at continuous edge
Positive moment at mid-span
One Short Edge Discontinous 1
Negative moment at continuous edge
Positive moment at mid-span
One Long Fdge Discontinios :
Negative moment at continuous edge
Positive moment at mid-span
Two Adjacent Edges Discontinuous ;
Negative moment at continous edge . .
Positive moment at mid-span
Two Short Eges Discontiniious i
Negative moment at continuous edge
Positive monent at mid-span ..
Two Long Edges Discontinus :
Negative moment at continous edge ..

Positive moment at mid-span

Three Edges Discontinous (One Long Edge

Continous) :
Negative moment at continuous edge
Positive moment at mid-span

mmw:u(wmme

Discontinuous) i
Negative moment at continuous edge
Positive moment at mid-span

Four Edges Discontinuous :

Positive moment at mid-span

(Clause C-1.1)

PROVISION FOR TORSION AT CORNERS.

1.0
@

0.032
0.024

0.037
0.028

0.037
0.028

0.047
0.035

0.045
0.035

0.035

0.057

0.043 -

0.043

0.056

1.1
@

0.037
0.028

0.043
0.032

0.044
0.033

0.053
0.040

0.049

0.037

0.043

0.064

0.048

0.051

0.064

1‘2
(&)

0.043
0.032

0.048
0‘0%

0.052
0.039

0.060
0.045

0.052
0.040

0.051

0.071
0.053

0.059

Short Span Cezfficients > x.
(% lyjix).
RS W
1.3 14 1.5 1.75 20
©® O ®) ©) (10)
0,047 0051 0.053 0.060 0.065
0036 0039 0.041 0045 0.049
0051 0.055 0.057 0064 0.068
0039 0.041 0044 0048 0.052
0057 0063 0067 0077 0.085
0044 0047 0051 0.059 0.065
0065 0071 0075 0084 0.091
0.049 0.053 0056 0.063 0.069
0.056 0.059 0.060 0.65 0.069
0.043 0044 0.045 0049 0,052
0.057 0.063 - 0.068 0080 0.088
0.076 0.080 0.084 0.091 0.097
0057 0060 0064 0069 0.073
0065 0071 0076 0.087 0.096
0.079 0.085 0.089 (.100 -0.107

0.072
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0.032
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0.037
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0.028
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0.045
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0.04%

0.056
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three-quarters of the width andeach edge strip one-eighth of the
width.

mIDOLE STR)?P

EDa@s FiMP

- -

“eoes swue |

T0Ge GtRip.

MIDBLE STRIP

ST ARE SR -~ | 1
‘—.—————%'y._—-h- .
fy iy ‘-I.f
" 2%A For Sfen fu 238 For Span fy

Fic. 23 Divisionl oF SuLAR INTO MiDDLE AND Epek STriPs

C-1.3. The maximum_moments_calculated as_in C-1.1 apply only

{3 he Tmidd1e strips and no redistribution shall be made. ]

C-1.4. Tension reinforcement provided at mid-span in the middle
strip shall extend in the lower part of the slab to within 0.25__{ oul-'_ a
continuous edge, or 0.15! of a discontinuous edge. :

C-1.5. Over_the continous edges of a_middle_strip, the tension
reinforcement shall extend in the upper part of the slab a distance of
0.15 I from the support, and at least 50 per cent shall extend a distanc
of 0.31. .

C-1.6 At a discontinuous edge, negative moments may_arise
They depend on the degree of fixity at the edge of the salb but.__ig
general, tension  reinforcement equal to 50 per cent of that provided
at mid-span extending 0.1 [ into the span will be sufficient.

C17 Reinforcement in edge trip, parallel to that edge, shall
comply with the minimum given in Section 3 and the requirements
for torsion given in C-1'8, C-1'9 and C-1'10. '

C-1.8 Torsion reinforcement shall be provided at any corner
.where the slab is simply supported on both edges meeting at that
.corner. It shall consist of top and bottom reinforcement, each with
layers of bars placed parallel to the sides of the slab and extending
from the edges a minmum distance of one-fifth of the shorter spaa
The area of reinforcement in each of these four layer shall be three
quarters of the area required for the maximum mid-span moment in
‘the slab.

half that described o C'L.§
by edges over only one of,

_C-1.9. Torsion reinforcemtn equal to
shall be providedat a corner contained
which the slab is continous.

G110 Torsion reinforcements need not be provided at any
Corner contianed byedmombothofwhichtheshbis contineous.

466-3—28A

] e ———————
¥,C-1.110 Where Ix/ly is greater than 2, the slabs shall be design®
* spanning one way. .

C-2, Simply supported slabs.

C-2.1 When simply supported slabs do not have _adequate pro-
Vision fo resist torsion at corners and to preven the corners from
lifting, the maxiumum moments per unit “width are given by the
following equation :

Lx =q(x wix2
Ly =0(y wix?

where
Mzx, My, w, Ix, Iy are same as those in C-1.1, and

Ly and Ly ate moment coefficients given in Table 23.
d i ¥ ¢!
{""ﬂ:’“"""“"*ﬂL“'w"‘“““""‘ it ad
£ (§TABLE-23 BENDING MCMENT Co
._----_‘-‘!-—- i

EFFICIENTS FOR SALE,

e

”'"‘" B i : . ke AN ST
Spanning in two directions at right angles simply
Supported on four sides.

Ix/ly 1.0 1.1 12 13 14
og x 0.062 0.074 0.084 0.093 0.099
o(y 0.062 0,061 0059 0055 0.051
1.5 1.75 20 2.5 30

0.104 0.113 0.118 0.122 0.124

0.046 0.037 0.029 0.020 0.014

C-2.11 Atleast 50 percentof the tension reinforcemnt provided at
midspan should extend to the supports. The remaining 50 percen:
should extend to wihtin 0.1 Ix or 0.1 Iy of the support, as appropriate
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Fic 25 ErFective LEnNeTh RaTio For A4 CeLumN N A FRAME
WiThouT RESTRAINT AGAINST Swiay

D-2 Formormal Usage assummin ld;mfifbc} condihons, the elfechve Ienath F‘# ‘
An a given plane may be assessed on the basis ot Table 24-.

TABLE 24 EFFECTIVE LENCTH OF COMPRESSION MEMBERS

Drecree oF Eno RESTRAINT Sy mMeoL TueoreT AL ReECoMMENBED
oF CompREamon MEMBER VaLe oF YaLve oF
ErFRcTIvVE EFrecriva
LenNgTh Lewerw
(" (2 (» (4)
Effectively beld in pesibon and Llo ity @5t L B A
'rlshmrrﬂ ainsh retatien at o
beoth ends :\
T
Etfechvely hald (n position atbath (s o7t - Q8oL

mds, Jestrained -,tmc}- roha -
f1an st ona end ‘

( Contared)
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e ST

TABLE 2¢ EFFECTIVE LENGTH OF COMPRESS|ION MEMBERS - Cankd .

Deares of Eno Resthamr Symece.
orF Comemaion Memser,

THeoRETICAL - RECoMMENDED
VYALUE oF VAaLUE of
Efracrivé ErfscTive
LENSTH LErmeTH
(O o () (®
Effechvely Beld 1n position at beth . crres : ool ool
ends Yotnor rismnd sgainst 4 e
m"‘afuon 4
A
T
Etfechively held 1n pesitierr and = 1-00f (208
‘restrained against wlahion at L.}
ona end, and atihe ather wes- r
trained against rotabion  but //
not beld in position /

Effectively held in pochon and
rastrained against rofahon at
one and, and at the other
parbally vesmimed againsk
retation but not Bed in pai-
hen

Effachvdy hald in pasihon atana
end butnot mswmined against
rotahen, and at the other end

] restrined againgt retahen but
not Beldl in pention

290f 2008

Effechvely beld in pasben and
restraine agansr Yetahen at
onaend but not beld in pasi-
fien hor Tesrained againsh
ratation atthe other on

2:00! 2000

NoTe - £is +he unsvpporhed l'o.n?m of Compracsion mamber
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EXTRACT FroM I.S.5525—1969.

Recommendations for detailing of reinforcement in reinforced
concrete works.

2. Symbols and abbreviations.

2.1. For the purpose of this standard and unless otherwise defined
in the test, the symbols and abbreviations given in 2.1.1.t0 2.1.4.
may beused. All reinforcement bars used in the structures shall te
soitably designated and numbered both in drawing and schedule.

2.1.1. Symbols relating to  cross sectional shape and size of Rein-
forcement bars :

@ Plain round bar
(or)
Diameter of plain round bar
Pluin square bar
(or)

_ Side of plain square bar

Deformed bar (including square twisted bar)
& (or) ;

Nominal size (eqi:iualent diameter or side) of the defor-
med bar (see Note).

Note.—In accordance with 1.8, 1139—1966* and I.S. 1766— 1966+
the .nominal size of thedeformed bar is equivalent to the diameter
or side of a plain bar having the same weight per metre run as the
deformed bar.

2.3.2:

Symbols relating to shape of thc bar along its ]englﬁ :
Bt. = ﬁent Bar.

St. = Sraight bar.

Stp. = Stirrup.

Sp. = Spiral

c.

= Column tie.

2.1.3. Symbols relating to position and direction : °

EW. .

Each way
spacing centre to centre.
Limit ot area covered by bars.

Direction in which bars extend.

2.1.4. Symbols relating to various structural members i—
Bm = Beam(s)
Col = Column(s)
FG = Footing(s)
GR = Girder(s)

JT = Joist(s)

LL = Lintel(s)

LB = Lintel Beam(s)
Sb = Slab(s)

WL = Lengitudinal wall
WX = Cross wall.

5.11. Sclredules.

5.11.1. The reinforcement of slabs, beamsand many other parts
of structures may be effectively shown on working drawings or in a
tabular form, known as a schedule. The schedule is a compact
summary of the dimensions of the concerned structural part, all
the bars complete with the number of pieces, shape and size, lengths
and bending details from which fabrication details may -be easlly
worked out. Bar lengths for straight bars should preferably be detailed
in increments of 75 mm.

5.11.1.1. A schedule shall be supplemented with diagrams and
sketches wherever necessary, where bars of different dimensions are
used, the exact arrangements of the reinforcement shall be shown by
means of clear diagrams. No abbreviation or symbol shall be used
in a schedule without proper explanation.

5.11.1.2. For small structures detailed on a single sheet, the schedule
may be placed in the upper left corner of the drawing. For larger
structures requiring more than one drawing the complete schedule
may appear on the last sheet of thedetails, orif the size of the struc-
ture warrents. separate schedules may be prepared for each unit
(foundation, abutments, piers, etc.) on the drawing covering that
specific unit of the structure,

5.11.2. Beams, girders and joists.—Details of reinforcement for
beams, girders and joists are usually shown in schedules. The
schedules should show the number, mark and size of number ; num-
ber; size, position and length of straight bars; number, size, position
bending details and total length of bent bars and stirrups; size,share
and spacing of bar supports ; and any other special information
necessary for proper fabrication and placement of the reinforcement
(see Figure 3). Care shall be taken not to omit any controlling
dimension such as over—all length of the bar and height ot the bent
bar and-location of bar with respect to supporting members where
the bar is not placed symmetrically. The schedule should also include
special notes on bending and any special information, such as the
requirement of laps, two layers of steel.

§.11.3. Slabs.—The reinforcement for slabs is generally indicat ¢d
on the plan, with details for the various types of bend bars shown in
a schedule (see Figures 3 and 4).The schedule shall be similar to that
for bars in peams, except that the number of bars may also be obtai-
ned from the Plan. Panels exactly alike shall be given an identilying
mark or so specified in the schedule.

——

% Specification for hot rolled mild steel and medium tensile steel deformed bars for concrete reinforcement (r¢vised).
4+ Specification for cold twisted “steel bars for concrete reinforccment. 3

*
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St = Straight bars without hooks,
Bt = bent bar with hooks at both ends.

20 10 .
l X, >t ‘—j
TNEAT
FIG. 3 TYPICAL SCHEDULE FOR
BEAMS  SLABS AND COLUMNS
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Nore.—CROSS SECTIONAL AREA OF THE EXTRA BARS PLACED
PARALLEL , TO PRINCIPAL REINFORCEMENT SHOULD BE ATLEAST

EQUAL TO THE AREA OF PRINCIPAl REINFORCEMENT DISTRIBUTED
BY, THE OPENING.

*| FIG.5—TYPICAL REINFORCEMENT DETAILS FOR OPENING N SLAB.
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d

6B, STRAIGHT STAIR FULGHT WITH LANDING

FLEAIRLE
MATERIAL

?C- STRAIGHT STAIR FLIGHT SUPPORTED ON BRICK WORK

mc..e TYPICAL DETAILS o;= 2 RE!NFORCEMENT
™ STAIR _ FL!GHT

e e
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ExTRACT FROM 1. S.-2751—1966. -

Code of practice for welding of mild steel bars used for
reinforced concrete construction.

10.IPrOCedure.
10-0. Steel bars shall be either butt welded or lap welded.

10.1. Butt welding of mild stee! bars.

10.1.1.2. The edges shall be prepared by shearing, machining of
any acetylene flame cutting. Bevelling may be done by chipping,
machining, grinding, or oxygen cutting. The joint faces and the
surrounding material shall be free from scale, dirt, grease, painf,
rust: and contaminants.

10.1.1.3. When it is not" possible to rotate bars for welding in
flat position, the axis of the bars shall be horizontal and the respective
axes of welds shall be vertical, that is, the welds being carried out
in the vertical position.

10.2. Lap welding. of mild steel bars.

10.2.1. Preparation of edges and set up of parts.—Edge prepa'raticn
is not necessary for lap welds. The joint faces and the surrounding
material shall be free from scale, dirt, grease, paint, rust and contami-

nants.

11. Initial Tests.

"

e .
11.1. Butt welds.—Test pieces containing butt welds at the centre
1 the ¢ as welded * condition shall be selected at the rate of one for
tensile test and one for the nick break test for every 500 joints.

NICH BREAK TEST SPECIMENS

~ 11.1.1. Tensile test—The selected pieces'when subjected to a
tensile test shallhave a tensile strength not less than 42 kg.f./mm2.

11.1.2. Nick break test.—The test specimen shall be notched
as given in Fig. 2 and shall be broken openalong the weld, the fracturéed
surface visually examined for fusion, root penetration, gas cavities
and quality of weld metal. The surface should be reasonabiy frec

*  from cavities, inclusi?ns etc. There shall be no lack of fusion. Small

porosity may, however, be permitted.

11.2. Lap joints.—Test pieces containing lap joints at their centre
shall be selected at the rate of 1 per 500 joints.

11.2.1. Tensile test.—The load required to shear the joint shall be
at least equal to the tensile load required to fracture the bar.

Note.—When pulling lap weld specimens to determine the tensile
strength a jig should be used to prevent distortion due to secondary
stresses. Jig may be of design and detail preferred by the testing

. agency but should prevent change in geometric of the specimen as

it is being pulled.

12:0 Retests.

12.1. If a sample selected for testing fails to meet the requirements

" given under 11.1. or 11.2. the purchaser or his representative shall

select two further samples from the same lot. If on testing, either

of the samples fails to meet the specified requiremunts, the whole
lot shall be rejected.

FlGe2e

466-3  25A
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NOTE 1:= K HAS A VALUE oF 2, IN THE CASE OF MILD STEEL

CONFORMING To 1S:432-1900 SPECIFIGATION FOR MILD STEEL AND

MEDIUM TENSILE STFEL BARS AND HARD-DRAWN STEEL WIRE FOR

CONCRETE REINFORGEMENT (REVISED) OR 15:(139-1959 SpECIFICATION
FORR HOT ROUWED MILD STEEL ANP MEDIUM TENSILE STEEL PEFORMED

BARS FOR CONCRETE REINFORCEMENT. 3 I\N THE CASE OF MEDIUM

TEMSILE STEEL CONFORMING Tp 1'$:-132-1960 or° 11§:-1139 - 1959 AND
4, N THE CASE OF COLD WORKBY STEEL CONFORMING To |5: |78b-19%

SPECIFICATIOM FOR COLD TWISTED STEEL BARS FOR CONCERETE
REINFORCEMENT ¢ [N THE CASE OF BARS AJRBOVE 25Mm how eves”
IT 15 DESIRABLE To INCREASE THE VALUE To 3, 4 AND &

RES PBCTIVELY » '

NOTE 2. H AWD B REFER 10 HOOK ALLOUANCE ANP BEND ALLOWANGCE

ResPecTiVELY (SEE TARLE )

FIG+ 1. STANDARD HOOK AND BEND
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TaBLe I : HoOK AND BEND ALLOWANCES,

(Clause 3-1.and 3-2:1,)

Hook allowance (H).
e

Bend allowance (B).
.

~ — . -
Nominal Mild steel Medium tensile Cold worked © Mild steel ~ Medium tensile Cold worked
size of conforming to steel conforming to = steel bars conforming conforming to  steel conforming to Steel bars confor-
Bagr. +*I1S 432-1960 or *IS 432-1960 or to IIS1786-1961. *IS 432-1960 or to - IS 432-1960 or to ming to 1 IS 1786
tot IS 1139-1959. to T IS 1139-1959. 3 g 115 1139-1959, 115 1139-1959. -1961.
———t— — A \ ey ——te——y et —————y ey
Min, Re- Min, Re- Min. Re- Min, Re- Min. Re- Min- Re-
commd. commd. commd. commd. commd. commd.
mm. mm. mm. mm. mm. mm, mm. mm. mm, ‘mm. mm. . mm,
5 15 75 & - A 5 75 oo 75 75 .t
6 75 75 &8 75 s s .. 75 .. 75 o
8 75 o 90 105 . 75 .. 75 i Ty an
10 90 aa 110 e 130 e 75 . 75 . 75 .
12 110 o 130 o 155 aw T8 ok 'Z’S . 15 .s
16 145 175 210 g 80 5 = 95 =t
20 180 £ 2200 e " b 260 100 = 110 120
22 200 240 - 285 . 110 120 vi 130 o
25 225 275 ais 325 e 125 - 140 e 150 5
28 250 310 31Q 365 365 475 146 155 155 170 170 195
32 290 350 350 415 415 545 160 175 175 190 190 225 -
36 325 395 395 470 470 610 180 200 200 215 215 250
40 360 440 440 520 520 680 200 220 220 240 240 280
45 405 495 495 585 585 765 225 250 250 270 270 315
50 450 550 550 650 650 850 275 275 275 300 300 350

H —Hook allowance taken as 9d, 11d, 13d, and 17d for k values, 2, 3, 4 and 6 respectively and rounded off to the nearest 5 mm, but not

less than 75 mm.

B=Bend allowance taken as 5d, 5-5d, 6d and 7d for k values 2, 3,4 and 6 respectively and rounded off to the nearest 5 mm. but not less

than 75 mm.

*1S 432-1960 Spaciﬁcatibn for Mild Steel and Medium Tensile Steel Bars and Hard Drawn Steel Wire for Concrete Reinforcement (Revised)s
+ IS. 1139-1959 Specification for Hot Rolled Mild Steel and Medium Tensile Steel Deformed Bars for Concrete Rei nforcement.-
1 IS 1786-1961 Specification for Cold Twisted Steel Bars for Concrete Reinforcement.

L3
3.3. Binders, stirrups, linksand the like.—In the case of binders
siirrups, liaks, etc., the straight portioa beyond end-of the curve
at the end shall be not less than eight times the nominal size of the
bar:

7. Fixing reinforcement.

7-1. General.—The ecenomy of reinforced concrete design will be
fully realised only when the reinforcements are maintained .at their

designad positions at all times. The important factors in fixing the

peinforcement are provision and convenience.

7-1-1-. Reinforcements shall be placed in position as given onr the
detailed design drawing the shall be secured at that position. In case
of delay occurring between fixing of reinforcement and concreting,
the position of the reinforcement shall be checked Prior to concreting.

7.1:2. Lapping of bars shall be dene in accordance with the rele-
vant requirements specified in 1.S. 456-1964 code of practice for
Plain and reinforced congrete (seeond revision) Laps shall be
staggered.
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7.4 Spacers.

7.4.1. Walls—In walls where multiple rows of reinforcements are
provided, it is very important that the distances between successive
fows are properly maintained while concreting; and this may be
achieved by following one of the methods illustrated in Fig. 8.

7.4.1.1. In the method illustrated in .Fig. 8-A, two rows of reine
forcement are separated and kept in their correct relative position

ACCURATELY TENT SPACE -,
VHREZD TO VERTICAL oOR'
HORITONTAL 8AR

197

by being attached to an accurate bent bar that acts as distance’piece
while in the method illustrated in Fig. 8-B the same effect is achieved
by placing the vertical bars in slots accurately cut in a board with
additional advantage of maintaining the correct cover. The slots
may be placed by pairs of projecting nails and scribe marks on the
board will indicate the correct alignment on the inside face of the

hutters.

BAKR

SHUTTERS

_i
i

VT T T LTS 4

HO‘R:‘ZONTAL AND VERTICAL BARS
WIRED AT EACH INTERSECTION . :

WIDTH OF WALL

8A. USE OF WALL SPACER BAR

SCRIBE MARK
ON SPACER BOARD

N

PP AP T TP T AT
L]

SHUTTERS

P

SPACER BROARD NAILED
ACRDSS ToF OF ForMs
SLOTS ACCURATELY cur

. 7 8
VT TI TS i T a B

HORIZONTAL

WIRED AT EAcH4

88

AND VERTICAL BARS
INTERSECTION

USE OF SPACER BOARD

FIG. 8 MAINTAINING WALT, BARS IN POSITION

466326
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/
4 RARS © EARS 5 BAR:
SINGLE TIE 2 TiEs FERSET - T'E® per. g1
10 BARS 1?7 BARE 14 BARS
3 TIES PER SET 3T\ES PER SET 4 TIES FER <ET
T :
. 4|
e e L e -
le BARS 1B BARS "t 20 BAws
4 TIES PER SET 5 TIES PER SEI " B.TIES PER <ET

TYPICAL SECTIONS OF GENERAL PURPOSE CCLUMNS

COLUMN STEEL
ARRANGED FOR BENYING
AND UDIRECT STKREES .,

ALTERNATE METHOD TYPIEAL ARRANGEMENT

OF THE ARRANGEMENT 0F CORNER COLUMMS
FOR ELONGATED

*

TYPICAL SECTIONS 0OF SPECIAL PURPOSE COLUMNS

NOTE#+ |3 IF AcceSS To THE (INTERIOR 'OF A COLUMN IS NECESSARY ’
A OIEFERENT PATTERN. CF TMES MAY RBE SUBSTITUTEDR FROVIPED
TIES ARE SD UESEIGNEP TRAT EACH VERTICAL BAR (S SECURELY
BRACED AGAINST MOVEMENT

NOTE 2; THE TIES MAY BE STAGGEREY PROVIDED IT 1S ENSURED THAT
’ THE CORRESPONPING TIES FORM A UNIFoRM PATTERN (N
THE  ELEVATION
.
~ EBlG l0: COLUMN TIES -
466-3—26A
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sarge bar placed along each row of vertical bar and tied (o each bar
Between every sixth bar of opposite rows a cross piece of wood or

teel should be tied.

7.6. Distortion of projecting vertical bars in double rows
in walls may be preven'ed prior to complete assembly of horizontal
reinforcement and erection of shutters by the arrangements illustrated
This arrangement consists of a longitudinal timber or

QDL OR LARNGE BAR VINED
) VERTICAL BAR

in figure,

TEAPORARY TIMBAR
YIRED TO OCTATIONAM
BARS

of bar. The diamensions, details and spacing of the frame shalf pe

7.6.1. For single vertical row of large bars in walls, a timber frame
determined by the nature of the work.

ed in Fig. 12 may be employed to prevent the distortion
BAR WURE TO PRAME AND
/ BACK VERTICAL BAK

as illustrat

"
1)
i
I
I' TEMPORARY LiGdT
' - TIMRER FRA MG
! woRK _
' r
]
]
I
I
: ]
1
]
| 1l
I -
Pl
I L}
| |
' ‘A \N_ .
YA | %)
IO B .
0 B AL RS S0 VA X
: ™ SERITS OF

“\VBRTICAL BARS

BOTTOM SLAB CONCRETED WRED TOGETHER

WITH BARS PROJECTING

‘ FIG |2 SUPPORTING VERTI\CAL WALL
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4.3,2.2, When the base of the roof is formed in timber the sIopes :

may be formed by sloping the joints.

Isolating membrane or underlay.—On all flat roofs, it is essen-
tial that direct contact between the base and the bitumen mastic
roofting is avoided by interposing an isolating membrane which
shall be laid loose on a concrete roof and shall be nailed down on a
timber roof with not less than 100 mm and 75 mm lapped joints
at the ends and the sides respectively.

4.4.1. On vertical and steeply sloping timber sSurfaces (slope
greater than 30°) an isolating memberane shall be interposed

Fa

between the timber base and the bitumen mastic. The isolating
membrane shall be fixed with galvanized round extra large heads
nails with a diameter of 11 mm and overall length of 20 mm con-
forming to I.S. 723-1961 at not more than 150 mm centres,

4.5. Thermal insulation—Where it is necessary to preevent fluc-
tuation of temperature inside a building to conserve heat or to
prevent an increase in temperature through the roof structure,
additional thermal insulation is obtainable by placing a layer of
insulating materials immediately below the bitumen mastic roofing,

A vapour barrier as shown in Fig.' 1 shall be laid between the
base and the insulation layer.

13 MM BITUMEN MASTIC DAMP-PROOFING

TREATMENT IN ONE (0AT SCORED AND GRITTED.
WHEN LAID

£,

13NM BITUMEN MASTIC
SKIRTING IN Twpo CoArs

JOINTS RALED DUT To FORM

o~ KEy FOR RITUMEN MASTIC

20 MM BITUMEN MASTIC
IN TWo CoATSs

9 RITUMEN FELT
UNDERLAY
; %
v 4 THERMAL INSULATION
BEDDED IN BITUMEM
; AN BONDING COMPOUND
]
" T e e s g
// R I R S T ISR SRR T e
A .c' R AR F B “xn -, Yiw
| P et 2w Lo PR NG T

VAPOUR PARKIER
FOLDED OVER
INSULATION

FIG. |

" BITUMEN MASTIC
INSULATING

SCFEED:NQy

LAID ON TncrjMA'L
MATERIAL
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4.6+ Keying.—Bitumen mastic will not adhere satisfactorily to
vertical and steeply sloping surfaces unless such suifaces afford
an adequate key. The following preparations shall be provided.

4.6.1. When bitumen mastic i3 applied to vertical surfaces.
including skirtings and upstands  against brick work, stone ‘or
concrete, the top of the bitumen mastic shall be tucked into a
continuous groove of not less than 25 x 25 mm formed in the

#

structure and its exposed part shall be formed with a splay
shed rain water,

4.6.2, Brick work.—Horizontal joints in the brickwork shal
not be less than 10 mm wide, the motar shall be raked out and
brushed clean to form a key to the bitumen mastic (see Fig. 2)
When bricks have an extremely smooth face, an additiona] key
shall be provided by hacking or similar treaiment.

OAMP PROOFING TREATMENY

POINTED IN MORTAR
METAL FLASHING

-
25MM CHASE OUT IN WALL

MM BITUMEN MASTIC ;

3 - SKIRTING [N TWO CQATS
¢
P SOMM METAL TACK AT
T RRTSIE R | 750 MM INTER VALS

JOINTS RACKED OUT TO FORM
REY FOR BITUMEN MASTIC

20 MM BITUMEN MASTIC
IN TNO COATS

b 5y IR
o B ;‘_ SR
S 1% ,_:'_5 . / /u g “., L v
SEEEEF T sc.xaeoma
¥ RLAY

BITUMEN FELT 4N

5 A by . ]

FIG 2. BITUMEN WMASTIC LAID ON SCREED ROOF AND

BITUMEN MASTIC:

4.6.3. Stone work.—The type of key required depends entirely
on the kind of “stone and on the type of stonework. The surface
of the stone shall always be as rough as possible.

4.6.4. Concrete.—All vertical concrete surfaces and those with

a slope greater than 30° shall be provided with continuous grooves

25 % 25 mm at approximately 600 mm centres and the surface of

the areas between the grooves shall be hacked, if found smooth

(See Fig 3) The screeding to sloping surfaces greater than 30° and

vertical surfaces shail be formed with continuous grooves 25 X 25 mm

at about 600 mm centres and the surface areas between the lines

. of grooves must be finished with a wooden float and then lightly
scored in a horizontal direction.

4.6,5. Timber.—To provide an adequate key for bitumen mastic
' aid on vertical timber surfaces and those of slope greater than

I'his documanl is

SKIRTING TO BRICK WALL

10° also at junctions formed with such surfaces. a

layer
reinforcement shall be fixed securely by means of nails. :

4.6.6. Metal.—All metal surfaces shall be primed with a rubbe
bitumen emulsion before the bitumen mastic is applied.

4.6.7. Other types of surfaces.—Surfaces which are glazed shall

‘be cleaned and hacked- Surface ceatings, such as paint, distemper

or lime was shall be removed and the base so exposed shall be
hacked and wire burshed.

4.7. Timber construction.—When roofing is to be laid on timber.
boarding, the boards shall be well seasoned of not less than 25 mm
nominal thickness and well and closely clamped together with nailed,
tongued and grooved joints, or closely butter if plain edges; arris ¢
to opon edges should be rounded. The whole structure should be

s downiloaded from Tamilnadu Draughtsment's Assooation Waebsite (www indaco.in)
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Pigid. The construction shall minimize the effects of shrinkage
warping and displacement or relative movement of the timb:r and.
care should be taken fo guard against any conditions which might
allow decay, partly through the moisture already present in timber
or resulting from the ingress of water from ‘other parts of the
structure. To avoid fungal attack, ventilation shall be provided
between the roof boarding and the ceilling. Adjacent to vertie

BITUMEN

cal walls a free-standing wooden kerb shajl be securely nailed
to the roof deck and fixed so as to leave and air space between
the wall and the base (see Fig. 4). The timber base shall be
protected from rain water during construction. Before the
under lay or the bitumen mastic is laid, any timber ‘affected by
dampness shall be allowed to dry. Therefore, the fixing of
ceilipg should be delayed as long as possible.

MASTIC LAID,ON TIMBER ROOF AND

BRITUMEN MASTIC SKIRTING ON FREE- STANDING

KERB

- -

POINT WITH MORTAR

DAMPe PROOFING

TREATMENT o

EXPANDED METAL f
LATHING FIXED OVEX : ]

METAL FLASHING

20mm BITUMBN MASTIC SKIRTING
IN THRER COATS

SOMM METAL TACK AT

SWTABLE INTER VALS

BITUMEN FELT VNDE
CONTINVED TO TOP

OF KeRB

FREE STANDING TIMBER
KERB FIXED 13mM™
CLEAR OF WALL NAILED
To ROARDING

s
4

n} v, .
L}

FaNn

] METAL LATHING -

20NM BITUMEN MASTIC
IN TWo COATS

BITUMEN PRiT
LAY

T ITe

TIMBER BoamDING

FiG. 4

TIMBER ROOF
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uaé
| P __ METAL VeATE
! 2%m 'z.ss-l-n
y T LT
OO E
i, o e 20 Mt BITUMNEN MASTIC
ok g SN Sng IN Two GoATS
T g —~ cnnu‘lt. FINISN
. q - ¥ ]
s N
T A < .I : : T by v o -
J e 7 s -~ - '_/,'.,“f >, ,‘_-—7
':.';_'1‘ X ; - 4 7 v B g ol e = ""\_-r
CJ“ R \ /[ ReoF sLAB
SCREBDING i Lo L BITUMEN FELT UNDEK LAY
TJOINT

Flg. 5. EXPANSION JOINT IN FLAT ROOF

TWIN KERB T/YPE

I3MM BITUMER MASTIC DAMP PROOFING TREATMENT

; N ONE coAT, GTORED AND GRITTBD Wien LAID
o 12 MM BITUMEN MASTIC
| /£ / SKIFTING IN TWo (DATS
NS o - o

JOINTS RACKEID OUT To FORM

/ KEY FOR BITUMER MASTIC
= TILES SET AWAY 25MM FROM FILLET
f FILLED WITH BITUMEN MASTIC AFTER

TILING (6 COMPLETED
TILES BEUPED IN BITUMEN
BoHNDING  COMPOUNT

Z2oMM BITUMEN ’"ASTIC
IN TWo COATS

—

RITUMEN FELT
UNDERLAY

/ SCREEPD ING

FlG.-6- BITUMEN MASTIC LAID ON SCREEDED ROOF
AND FINISHED WITH TILES
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(¢) Where decorative finish is necessary aluminum paint be put intoservice until the bitumen mastic has cooled to the prevailin

+ free from material deleterious to bitumen mastic or any other coloured

atmospheric temperature.
(b) Care shall be taken to aviod damage to the surface due to

5.5.4. Protection of surface.—(a) The treatment laid should not careless handling of builder:s tools.

EXTRACT FROM C.B.R.I.
Data Sheet Na, 3.

CORED UMIT FOR ROOF/FLOOR

The unit is a precast R.C.C. structural component having two
circular cores throughout its length (Fig.). The unit is structurally
complete by itself and does not require any type of temporary support
or propping during construction. It provides a fiush ceiling. It can be
used for floors and roofs in load bearing wall and framed structures.
No deck concrete is required in this scheme.

Shape and Size :

The nominal width of the unit is kept as 300 mm. with the actual
width as 295 mm. Though the depth (thickness) of the unit will
depend upon the spanand loading conditions, a depth of 130 mm. can

12MM  PROJECTION

22008 @ CGERRUGATIONS
@M I .S BAR

ZMA g M.5.WIKE
STIRRVPS @ 300 Yc

20 M P CoRE

20MM THICK WEB

T

4 ?W/Vﬂl!%
A /)

7 %4&""-- .

I 1t e B O U8 L L

oo¢ 30 9og |
R ¥

L 275 1

T

’/?

W

CRO35 56CTION AT B-B

be taken for normal situations. The weight of such a unit will be
46 kg. per running metre- These unit can be ezsily handled manually
If mechanical handling facilities are available, units haying nominal
widths of 600 mm and 900 mm can be upsed. The minimum flange
web thickness of the unit is kept as 20mm. The top and bottom of the
units are flush while the side are corrugated with some distance
towards theends grooved as shown in Figs. The corrugations
on the sides of the units, when filled with insitu concrete deyelop
monolithicity and help in transferring the loads transversely and also
provide space for negative reinforcement over supports. The units
are suitable for spans 2-5 to 4-2- metres.

5
3y
JFM%"J"
CORRUGATIONS
amn PROJECTIOV
ELAT PART ™

sLoPIVG 51DE
OF PROISCTION

500 \
40,33 4039

295

o~

73 24
.‘72}’ PLAN (enmp OF coRER vmir)
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TABLE 1. MAIN REINFORAEMENT IN CORED UNITS AND IN THE JOINT BETWERE UNITS AT SUPPORT FOR RESIDENTIAL FLOOR/ROOF LADS.

Main Remforcemem in Units. Main Reinforcement at suppore
. Simply wporred Span. 3 or more continuous .;pu-.'m._1 i 3 or more continyous spans. 7
Effective span in metres. e o e B M Spr e s e TR A \
M.S. bars. or Defomed. bars. M.S. bars. or Dcfomwd bars M.S. bars or Deformed. bars.
[ —ry, T I A ]
No. Dia No. Dia No. Dia No. Dia. No. Dia No. Dia.
mm. mm. mm. mm. mm. mm.
4.2 2 14 2 12 2 12 2 10 1 14 1 12
4.0 2 12 4 10 2 .10 2 8 1 12 1 10
3.5 2 12 2 8 2 10 2 8 1 12 1 8
3.0 2 10 2 8 2 8 2 6 1 10 1 8
2.5 2 8 2 6 2 8 2 6 1 8 1 6

¢ »urse has been considered in the case of floor/roof.

Note,~Apart from self weight and live load as per Indian :Siandard, a load of 100 k8/m2 rfloo finishor a load of 200kg/m? for weathering

TacLE 2. ULTIMATE MOMENT OF RESISTANCE AND SHEAR RESISTANCE oF CoRED UNITs DIFFERENT REINFORCEMENTS,

Stage I- Loading. Stage Il Loading.
Mipaaine.  * nwpvisn. TEomgT R Wy et B
c e N\ A - at midspan. of support.
Numbers dia. No. dia. -
mm. mm. kg.m. kg.m. = kg.m. kg, m. kg.
(1) (2) (3) (4) ) () Q) (8) ©)
.S. Bars
2 14 1 14 751 1,030 i 406 1,120
2 12 1 12 580 941 589 309 990
2 10 1 10 417 829 420 220 848
2 8 1 8 267 691 268 143 694
Deformed Bars. )
2 12 1 : 12 |878 1,200 910 487 1,341
2 10 1 10 654 1,090 667 351 1,160
2 8 1 8 - 505 919 5120 ° 268 950
2 6 1 6 289 730 290 154 734

Notes,— 1. The moment of resitance and shear resitance givenare for 30 em. widh,
5 Concretc of grade M 150 s to be used.

3, Mild steel conforming to IS 4321966 or cold twisted plain or defc 1 ¢d tars conforming to 1S 178€-1966 are to be used

reinforcement.
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%9 LEMGTH OF CORED LT ‘- 1
LR i
PLAN ©OF AMOULD
Mould : will prove to be more advantageous and economical in the long run

The mould shall be made from well seasoned good quality timber.
For casting very large numoer of units, the timber mould shall be
stiffened with steel members or may pe made entirely of steel. This

/— WELD

for large projects.

The mould consists of two longitudina! members, two end pieces,
two G.I. pipes and clamps. The dimensions and shapes of various
components of the mould may be taken as per Figures.

4~ BOXGOXS M S. AMGLE

B5&

(00,

bETAIL OF &GLAMP

/—-_I.QHEITU DINAL MEMBER

“qox L4

woopEN END PECE
450X IBoXB0

SECTION AT- A-A
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-1

END

The G.I. pipes to be used shall have a smooth surface and shall be
straight along their axis, z
Casting and curing of units :

The inner sides of the longitudinal members and end pieces of the
mould are oiled with burnt engine oil and assembled as shown
in Figure.8 on a smooth and level surface casting platform, duly
oiled. The reinforcement cage is placed in position and U clamps
2 to 4 numbers depending upon the length of the unit are inserted
on the mould to prevent bulging during concréting. M. 150 concrete
with 10 mm. and down graded aggregated is filled for the bottom
flange portion. After oiling their surface, the G.I. pipes are introduced
through the holes in the end pieces. ' Concrete is poured from the
top and compacted with a plate vibrator. It is also possible to
do concreting in one single operation provided due care is taken in
vibration to see that no cavities are left below the pipes. Duzing
casting, the pipes are rotated a few times so as to break the bond
between concrete and the pipes. The top of the units is finished
rough. It is also possible to cast the units upside down and in this
case, the top portion which will form the ceiling shall be finished

smooth.

_About one to one and a half hours after casting, depending upon
the weather, the pipes are withdrawn, by rotating them radially and
pulling out axially after providing support to see that the pipes remain
inlevel. After the pipes are withdrawn, precast concrete discs 9 cm
dia and 2.5 cm. thick shall be inserted into the cores and fixed at a
distance of 7.5 cm. from the ends of the units. The mould is dis-
mantled about 4 hours after casting, by first removing the end pipe

BO 29 20 2015

SECTION OF LONG. MEMBER

VIEW OF LONGITUDINAL AEMBER

Afterwards the sides are lightly tamped on the top to break the bond
between corcrete and mould. Subsequently the sides are moved out
cleaned and oiled and the above mentioned process is repeated for
further casting. A mould made of good quality timber, can bas
used at least 100 times while a steel mould can be used upto 500 times.

The freshly cast units are kept covered with wet gunny bags at
the casting yard for 48 hours. After wards, the units are slightly
pushed to break bond with floor, lifted carefully from the ends an
transported to the curing yard manually or in trolly in their natural
position, i.e., with the main reinforcement at the bottom. In case
the units are cast upside down, they shall be turned to their natura
position before transporting them. At curing yard, the units can be
stacked one above the other upfo 4 numbers in a row and covered
with gunny bags or sand. The units must be cured for 14 days by
sprinkling water over them and then air cured for another 14 days
before placing them in position in any building.

A mhiechanised method of productionof cored units using pressure-
cum-vibration technique has also been worked out (Project Proposal
No. 27) for factory production. |,

Assembly of floor|roof :

The top surface of wall or beam supports, as the case may be, is
levelled. The units are lified one by one manually or with the help
of chain pulley block or mechanically with a hoist and placed side by
side across the span to be covered. The units are then aligned and
levelled properly as shown in Figures 10 to 16. Negative reinforce=
ment in the case of continuous floor/roof slab is placed in position at

support.
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Balcony [Chajja projections—

s 'i'hese could be achieved in the following manner depending om
their location in relation to units,

e -+-- e i s

CANTILEVER, Pos ON CAST-IN-SLTU
AFTER THE UNIT Is e

-N-SITU CFNC.RETE CANRTILEV RYION £ZOUNTER BALANCE Podtion
s Y

e Biene 0.0 1{ 0 O
S - SITU COfe. _PRECAST CORED
IN CANTILEVER. PRECAS] UHITS,

BSolpD PLANKS

e WAL

NN

.

[ SANTILEVER PoRTION
i PREZAST WITH THE UNIT

;e C i
A
N~ SITY coMC. | - A
RE INFORCEMENT] | PRECAST
PROJECTING oUT | CORED UNITS A WAL
SF UNIT. . WALL

The cantilever across the span of the unit is provided in-situ
(Fig.) by teplacing the corsd unit by precast solid planks for a
distance sufficient to provide the restcring moment required to over-
come the overturning moment caused by loads over cantilever portion
Reinforcement is provided over these planks and projected
out for the cantilever lepgth and in-situ concrete is done. The canti-
lever across the span can also be provided by projecting the beam
supporting the units and then placing cored units over the projecied
beam in the usual way. y 5

In case of projections in the same direction as the length of units,
the cantilever can be castip-situ with reinforcement from units or

from the joints between the units kept projecting out (Fig.)

Alternatively,the unit itself can be cast with'projectionfor short canti-

lever by properly designing and providing necessary reinforcement,

(Fig.). _ : ;
Fixtures.

Various fixtures like fan hooks, electric conduits, etc., shall be
fixed in the following manner :— ’

(1) Fan hooks.—These can be kept in the cast-ir-sitn concrete
of the joints between units by slight chipping of the edges of the units
at the location of the fan. (Fig.).

So00 130}

}
4
G 1 1

A LITTLE CHIFPING

FOR A CCOMOPATING FAN HOOK

466-3—29A

L —PRECAST CORED UNIT
CAST-IN-SITU CONCRETE
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LHANNEL UNIT FOR ELOOR/ROOE
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Structural design— At the time of laying the units, the load comprises of self-weigh
The section and reinforcement of.the channel unit may be designed of the unit and the wetght of concrete in joints between two units and

i X li
either by working stress or ultimate load method. Depending upon incidental live load.
the end conditions of the unit, it may be designed as simply supported

or continuous. The units are designed for the following two stages The unit should be able to withstand this load.mg as simply
of loading :— supported beam.

(i) Stage I-loading.—The unit should be checked for handling '
stresses considering the permlss:ble stress in concrete at the tlme of (ii) Stage II-loading.—Full load acting on the unit under the
handling appropriate end conditions #.e. simply supported or continuous,
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‘When the floor/roof is of three or more continuous bays of
approximately equal span, in absénce of exact calculations, the follow-
ing values may be taken for bending moments and shear forces for
the two stages of loading.

1. B.M. at midspan = (We-+Wi)x L2/8
S.F.=(Wc-+Wi) < 0-5L

Where, We = dead weight of the unit including the in-situ concrete
in joints between units for nominal width of one
precast unit, uniformly distributed.

Wi = incidental live lpad for one channel unit, uniformly
i I dist.rlbuted.'

L = Span.
2. B.M. in the middle of mtcnor span.

. We Wi wd 5
5 ( . T Tt ) .
3. B.M. in the middle of span
) We v - Wl wd "
o S S S

4. B.M. at support next to end support

)

(o |,
0 "5

5. B.M. at any other interior support
wd wi

” ( e ).”’
S5.F.=(0-5We¢+0-5WI-+0-6Wd)L:

Where, Wd =Dead load due to flooring/roofing ireatment, etc.
for nominal width of one channel unit uniformly
distributed. :

W/ = Super-imposed live load for nominal width of one
channel unit uniformly distributed, °

The unit should also be checked for safe stresses in shear and bond.
When designing by ultimate load method, the unit shall be desgined
to have the required ultimate load carrying capacity with appropriate
load factors for the operating load.

Mould—

The mould should be made from well seasoned good quality timber
or steel. The timber mould may be lined with steel sheets to be more
advantageous and economical in the long run for large projects.

The mould consists mainly of two components:—

(i) the outer frame, and (ii) the inner trough frame.
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Thin cement wash is applied to the sides of the units and the joints
are filled with M 150 concrete using 10 mm graded aggregate and
consolidated by rodding. The concrete is cured for 14 days by sprink-
ling water. In case of floor, any flooring treatment such as LP.S.
or mosaic tiles or in-situ may be laid. For roof, a coat of bitumen

RULED JOINT

SETAIL QF JOINTO

\ REINF.

PRECAST
CHANNEL UNIT

IN- SITU CONC-
LEVELLING PAD
(I:4 c.morTOR)

ECTION AT ‘E’

is first applied on the entire sutface and then lime concrete or mud
phuska with tiles over it is laid. On the joint between units in the
ceiling 1 : 4 cement sand mortar is applied with the help of a piece of
wet gunny Dag filling all liner joints and finished with deep ruled
lines for better appearance (Fig. ).
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I. Mould and casting platform.—

(i) Materials—

232

Timber required for a mould 3-6 m long including

25 per cent wastage sia a(s -

40X40X5 mm angle irons for fixing the trough

to mould .. i ot -

75X50X5 mm angle iron for U clamp ..

30X5 mm M.S. flat Al ais

G.I. Sheet 30‘gauge T s

10 mm dia bolts 90mm long with
nuts and washers e o Vs

(ii) Labour—

Carpenter .. 4 i i

Fitter ce =

Mazdoor

(iii) Miscellaneous—
L.S. for nails, welding, etc. i =
No. of reuses of the mould

Cost of casting platform .. o,

.

fly

0.105m?

4:-5m
0:52m
72m

1.7 m?

8 nos.

3 days.
1-5 days.
3 deys.

Rs. 2.60
100
Re. 0.30/unit.

Note.—A mould can be used for about 3 castings per day in sum-

mer and 2 castings per day in winter.

II. Casting of units.—

The materials and labour required for casting and curing 40

channel units 3-6 m long is given below :—
(i) Materials—
Cement .. v - .
Sand S
10 mm graded aggregate i 2
Steel - e Se

3 mm dia steel wire .. 2 o

(ii) Labour—
Masons
Mazdoors v
Mixer operator ..
Helpers to mixer operator
Bar bender .
Helper to bar bender .. wi

Fi

15 bags.
1-05 m3
2-1 m2
244 ke. *
16-5 kg.

4 Nos.
12 Nos.
1 No.

3 Nos.
2 Nos:

2 Nos.

(iii) Miscellaneous—

Cost of kerosene grease mixture to be used on

mould sides and platform

Water for mixing concrete andcuring units . .

Electricity required for operating vibrator and

mixer P

.
Lumpsum for mixer and vibrator

Re. 0'25/unit.

-5 K. lit,

10 KWH.

Rs. 4-80

NoTe.—One mason and three mazdoors can cast 10 units per

day.

1I1. Transporting units by trolley.—

Mazdoors required for transporting 40 units

4 Nos.

The labour required is for transporting the units in a trolley
from the casting yard at the site of construction in a radius of abou?

200m to different buildings in a housing colony.

Taking the cost of trolley as Rs. 1,000, life of trolley as 12 months
working days 23 per month and number of tlmits transported per
day per trolley as 40, cost of trolley for transporting 40 units.

1,000
12X23

=Rs. 3:63

IV, Hoisting and placing in Position.— +

Mazdoors required to place 40 units at first floor

(3mhigh) .. .. .,
" Scaffolding charges, etc., upto first floor (3m high)
L.S. i e S e ¥
V. Finishing.— -

8 Nos.

Rs. 20-00

Fillir g concrete in joints and pointing in V groove between units—

40 Nos."

Add 50 per cent of scaffolding charges for every extra floor leve. *
to the value given for first floor upto four floors (12 m).

(i) Material—

M 150 concrete s e aie

Mortar 1 : 4 cement : sand for pointing including

transportable scaffolding L.S. ..
(ii) Labour—

Masons L

Mazdoors . % i s Ty

*The quantity of steel is in case of 3 equal continuous spans.

1Add 2 Nos, of mazdoors for every extra fioor levels to the value given for first floor up to four Boors (12 m),

or without chainpulley. In case mechanical hoist is used, no extra labour is required.
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ExTrRACT FROM C.B.R.I. oofs with load bearing walls and framed structures for residential

Data sheet No. 7T buildings. The flooring is laid directly over the planks after the in-sita

: concrete in haunches has been laid and eured. The weathering

Precast R.C. plank flooring[roofing scheme, conras: for the: vaof i laid stter naiutine B8 106E et with & coatal

The scheme consists of precast R. C. plank supported over partially bitumen at the rate of 1.7 kg/m2. This scheme has been suzc:. fully
precast reinforced concrete joist (Fig. ). It can be used for floors| @dopted in some housing proiects.

100 THICK AVS, WATER PROCFING s (1IN§0) SLOPE.

PARAPET _ PAMTING WITH INSITU CEMENT
PLASTER HOT BITUMEN convexeres (M-150)

LIMe COMCRETE 4__L."’”__+ 4200

- e o L R A e e SRR B
w3l e T TR e s T e S
= e 5 I_-=E
F E
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230 4 : +__+.””
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200 300
o +—t
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s !_ l MM O WIKE
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1IN - SELTIOM AT _FLOOR LEVEL 230
& H : /. —
PRECAST R.C.PLAMK _SCHEME
Elements of floor [roof + It is partly 5 em. thick and partly 2.5 cm. thick (Fig. )0f

M.S. reinforcement and M—150 concrete. It may be made on
sizes up to 120 cmx45 cm. and 130 cm. X40 cm. The maximum
(i) Precast R. C. Plank, weight of the unit is 50 kg. For W.C. the size of plank is restricted
> 130 em. %30 em, In case of kitchen, bath and W.C. having span
more than 130 cm. and the planks bear on walls, the shape of the

The floor/roof consists of the following elements :(—

(ii) Partially Precast R. C. Joist.

Precast R. C. plank : plank shall be as shown in (Fig: ).
%
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Partially precast R.C. joist.

It is a trapezoidal shaped joist (Fig. ). It is designed as a Com-
posite Tee beam with 5.0 cm. thick flange comprising of 2.5 cm
_precast and 2.5 em. laid in-situ M-150 concrete.

PARTIALLY PR _EGA:'VT JOIST

235

Structural design @

The flooring/roofing scheme is designed on ultimate load method
in accordance with IS 456—1964 “¢Code of Practice for 'Plain and
reinforced concrete”, Apart from self weight and live load as specified
in IS 875—*“Code of pratice for structural safety of buildings-loading
standards™, a load of 100 kg/m2 for floor finish in case of intermediate
floor and a load of 200 kg/m?® for waterproofing treatment for roof
has been ‘considered. The Precast Plank for floor as well as roo
has 3 numbers of 6 mm. dia. M.S. bars as main reinforcement and

the transverse reinforcement consists of 3 mm. dia. M. S. wire at 20
cm. ¢/c.

The joist is designed as simply supported Tee beam with 5.0 cm,
thick flange. The reinforcement is provided as per design require
ments depending upon the spacing and span of the joist. Ultimate
moment of resistance of Tee beam with different reinforcements are
given in Table 1 for ready reference.

TaBLE—]

Ultimate moment of reristince with different reinforcement for partially Precast joists (Bottom width 125 mm. Top width 150 mm
.depth of precast portion 120 mm, and overall depth with _in-situ concrete 150 _mm).

A. M.S. Bars
Ultimate moment of 850 970 1060
Resistance (kg. m.)
Area of Reinforce- 2.356 2.702 3.047
ment (cm?)
Reinforcement. 3-10 mm  2-10 mm  2-12"mm
- +1-12mm -+1-10mm
B. Deformed bars
Ultimate Moment of 926 1200 1300
Resistance (kg. m.)
Area of Reinforce- 1.571 2.073. 2.262
ment (CcM2)
Reinforcement, 2-10 mm 2--10 mm 2-12 mm
1-8 mm

1180 1450 1630 1730 1999
3.393 4.272 4,806 5.152 6.032
3-12mm 2-12mm 2-16 mm 2-16 mm 3-16 mm
+1-16mmE+1-1omm -+1-12 mm
1350 1530 1710 1870 2200
2.356 12,702 3,047 3,393 4273
3-10mm _ 2-10mm 2-12mm  3-13mm  1-16 mm
+1-12 mm . -+1-10mm “+2-12mm

NOTE : Mild Steel confiorming to IS 4321966 and cold twisted plain or deformed bars corforming to IS 1786-1966 are to be use

as reinforcement.
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Mould :

w’:;l:; ;no;xld is :i'.ﬁ:::;l4.’11'1'0::a wel'f seasoned goad. quality timber, For Precast plank, the mould consists of two longitudinal members,
” d pieces ‘w’o pering members (Fig. ). The mould for partially precast joist consists of two longitudinal members, two
end pieces, Clamp ‘A’ and clamp ‘B’ (Fig. ).
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Casting and curing :—
R. C. plank :

The inner sides of the mould which shall be in contact with
concrete are oiled. The bottom frame is assembled and placed
on a casting platform having either mould oil applied or wrinkle
free paper or G.1. sheet spread in length and width sufficient to
cover the mould. The reinforcement cage with mortar cover of
12 mm. is placed inside the mould and M 150 cement concrete with
10 mm and down graded aggregate is poured to a depth such that
after compaction with plate vibrator it becomes 2.5 cm. thick. The
two tapering members of the mould are then fixed and M150 concrete
as above poured in middle and the sides. Compaction of concrete
is again done by plate vibrator and concrete finished in level with
mould. The top surface is made rough by trowel marking. After half
an hour of casting, the two tapering members are lifted up and reused
for further casting after cleaning and oiling. The bottom sides
of the mould are removed two hours after concreting depending
upon weather, by light tamping and opening the nuts. After 24 to
36 hours, the cast unit is first slided by push and then tilted through
90° on long edge. It is transported in vertical position and
stacked against a support in thesame position for curing by

PARTIALLY PREGAST
JOIST

2SMRM THICH WOODEN
PLANK

oM ¢ BALL)

r
sprinkling water for 14 days and air cured for another 14 days befo o
these are laid for floor [ roof.

Partially precast joist:

The joist is cast in the normal manner. TEhe reinforcement cage
with mortar.cover of 20 mm is kept in the mould and clamps 2 to 3
in number depending on the length of joist are fixed over the moul d
Cement cor.crete M 150 with 15 mm &nd down graded aggregate
is poured in the mould and well compacted by placing a Plate
Vibrator, on the mould top. The mould is stripped after 3 to 4
hours of casting. The joists are transported to the curing area by
helding near the ends. These are water cured for a minimum
period of 14 days followed by air drying for 14 days before these
are laid in buijldings.

Erection and assembly of floor|roof:

The floor/roof is assembled in the following sequence :—

(i) Place the joists in position, align and level. TImmediately
after erection, prop them at middle with a prop having a timber plank
of at least 30 cm length fixed at bearing level (Fig. ).

PROPPING OF PART\ALLY-
PRECAST JOIST

(ii) Level the top surface of the wall and beam with 1: 6 cement
sand morrar where the planks have to bear.

(iii) Place the precast planks over the joists and or wall side by
side.

(iv) Provide fan hook while placing the planks over the jois

(Fig. ).
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{ix) Cure the in-situ concrete for a minimum period of 10 days.

(x) Do not remove the prop of the joist before the curing period
is over. In case of double and more storeyed buildings, the prop for
the joist should be maintained in all the floors till the in-situ conc-
crete on roof has attained strength to avoid concen'rated loadat a
point. .

(xi) Provide floor finish or water proofing treatment directly
over the planks as the case may be. In case of in-situ concrete floor

26 THICK FLODR RNISH
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one of the joint of the fioor bays should be kept over the joint of
the planks.

(xii) Provide ¢V’ groove pointing in cement sand mortar 1:4
in the ceiling along the joints of planks.

Service Area:

In service area the pipes, floor trap, W.C. pan, etc., are provided,
<o the supporting slab has to be sunk.

— FLOOR TRAP
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PILLING

o
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s PRECAST
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—+———f— PARTIALY PRECOST
FoBT
BRICK WAL
PLAST

ROOM

The details are shown in (Fig.
load of the filling and also to make the floor leak-proof in addition
to haunch filling, 2.5 cm thick M-150 concrete is also laid over

top of the planks.

Balcony|[chajja projections—

Balcony projections are provided along the partially precast joists.
The joist is to be designed with an overhang carrying the super-
imposed loads for balcony as specified in L.S. 875-1964, in addition
to the self-load and load due to railing. The main reinforcement of
the overhang is provided at the top in the in-situ concrete, the pre-
cast portion taking the compression. The free end of the joist is 10
be propped adequately until the in-situ concrete attains sufficient
strength (Fig. ).
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Precautions—
The following precautions are to be taken in thigi§jiieme :—

(i) The top of the walls/beams should be levells§ with cement
mortar 1 : 6 before placing the precast planks.

BATH

). To take care of the additiona)

PRECAST RC. PL’&IKj w0

<A

wN.

(i) The precast plank should be provided with a minimum
bearing of 5-0 cm. and 4-0 cm on the load bearing wall and jois
respectively. The joist should be provided a minimum be raring of
10 cm.

(iii) Concentrated load should not be allowed on the planks till .
the in-situ concrete has set and attained strength.

(iv) Minimum clear cover to the main reinforcement bars
should be 12 mm., for planks and 20 mm. for joists.

(v) Partially precast joist should be propped immed ialc’ after
erection and should be kept in position until the in-situ concre’e laid
in the haunches attains strength.

(vi) The workers should not walk on the planks before concrete
is laid in haunches and has attained strength. Proper cat-walk$
should be provided resting on joists/walls for carrying out the
insitu concreting operation.

(vii) 10 mm. and down graded coarse aggregate should be used
both for casting of the planks and filling the haunches between the
units. For joists, 15 mm. and down graded aggregate should be
used.

(viii) The precast units should be water cured for a minimum
period of 14 days followed by air-drying for 14 days before their use
in building.

(ix) Partition walls should not be constructed over the planks.

(x) ““V ™ groove pointing on the ceiling should be done after
concrete in haunches has been laid.

Material and labour requirements:—

The materials and labour required for preparation of the mould,
casting, curing transportation, hoisting and placing of units and
completing the structural portion of the floor/roof is given below
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The quantity of steel in joist will vary depending upon the span
and loads and may be worked out from Table 1. From the basic
data given below, the cost of roof/floor can be  worked out for any
place by putting the prevailing rates of material and labour.

Vibrator and Electric Charges .. o 5
T. and P. and Water Charges .. 2 i

' day.
Buasic data (For calculation of Cost)—

I. Moulds—
1. Precast R.C. Plank (1,300 X400 X

50 mm.)—

2. Partially Precast R.C. Joist (Length 3-50 m)—

(a) Materials—

Rs. 0:10

Rs.0:10

NoTE.—With one mould, three to four castings can be done in one

(@) Matzrials— Cement .. .. .o s 1840 kg.
Timbet (Deodar/Teak) .. -+  -» -+ 0:0125m3 Coarse aggregate 15 mm. and down .. 0-0519 m8
M.S. tie rods 10 mm. ¢ 60 cm. long with Fine aggregate-sand 00259 m8

washer and nut . . = .+ 2 Nos., (Total cement concrete) 132 :4 0.0577 m8 \
Sundries for nails, etc. (L.S) -» -- -+ Re.1.00 M.S. Reinforcement (6 mm. dia. and up to 16

(b) Labour— mm. dia) .. s 65 1606 kg.
Carpenter RS (I LSRR e < ¢ G.1. binding wire (24 gauge) - 0-06 kg.
Mazdoors e -« +» 0-6day (6) Labour for Precasting, Curing and Stacking—

Nore.—One mould can be used for 60 castings. Mason .. Towm b gy 1/20 day
2. Partially Precast R.C. Joist (length 3-5 m.) Mazdoor -. n 8 X 3/20 day

(a) Materials— Bhisti (Waterman) wh | 1/100 day
Timber (Deodar/Teak) - - .. 0-0575ms Bt oo e b 1/6 day
M.S. tie rods 10 mm. dia. 25 cm. long with Helper with bar bender .. n 1/12 day

washer and nut -e . «» 2 Nos.
M.S. angle iron clamps made of 25 X253 mm 2 Nos. () Miscellaneous—

(b) Labour— Casting platform e e Re.0:20
Carpenter s - pE S ST b DSy Mould oil and paper .. .. Re.0-20
Mazdoor .. 3 .. 0-5day Vibrator and Electric Charges - - Re.0-15

Note.—One mould can be used for 100 castings. T. and P. and water charges .. : " Re.0-25
Note.—With one mould, two castings can be done in one day.
II. Casting of components.—
1. Precast R.C. Plank (1,300 x 400 x 50 mm)— 111 Erection and assmbly.—
(a) Materials— : (Transportation within 30 m. lead and erection uptp& m. lift.)
R e N .. 624kg. 1. Partially precast joist—
Coarse aggregate 10 mm and down 0:0175 m8 (a) Propping Material— A
Fine aggregatc-:sand s = = .. 0-0088m3 (Balli, Wedges, etc.) L.S. .. Re.1-C0
(Total Cement concrete) 1 : 2 :4=0-0196m3. (6) Labour—
M.S. reinforcement 6 mm dia. bars 0-90 kg. Mason 1/20 day
M.S. wire 3 mm. dia. 0:14 kg. Mazdoor 1/5 day
G.I. binding wire (24 gauge) 0-01 kg. Carpenter (for propping only) 1/20 day
(b) Labour for Precasting, Curing and Stacking—
Mason 1/20 day 2. Precast R.C. Plank—
Mazdoor 1/10 day (a) Material—
Bhisti (Waterman) - . 1/200 day (Corpent morter1.:6)
Barbender 1/40 day ek 0-08 kg.
Helper with Barbender 1/80 day . e 0-0003 m?
(c) Miscellaneous— - (b) Labour—
Casting platform 5 Rs.0:10 Mason 1/40 day
Mould oil and c1d papers. . Rs.0-10 Mazdoor 3/40 dey
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(viii) A plate vibrator is put against the mould and vibrated

thoroughly.

(ix) After about an hour or so, depending upon the weather,
the inside box is removed and the inside faces are given a finishing
touch.

(x) After about 24 hours, the unit, together with the peripheral”
frame, is slightly moved to break the bond between the platform
and the unit, if there is any.

(xi) Next, the peripheral frame is removed.

(xii) The unit is cured by ponding water in it for 14 days and
for about another week in air.

(xiii) The unit is now ready for use in construction.

Formwork for slab assembly :

Partial shuttering (Fig. ) is necessary for supporting the slab
assembly during the construction and its attainment of strength.
200 mm. wide and 40 mm. thick planks at a spacing equal to the
nominal size of the units are placed in one direction only, supported
by adequate propping and shoring at the desired level.

247

Assembly of roof|floor slabs :
The main assembly is done in the following steps (Fig. )i—

(i) The supporting formwork is levelled and checked.

(ii) Units are lifted and placed on the shuttering in grid pattern.

(iii) Reinforcement cage is placed together with spacer block
to maintain cover.

(iv) Fresh concrete of required grade is poured in the joiat and
made flush with the top of the unit.

(v) It is compacted properly by rodding or by a plate vibrator.

(vi) Water cured for at least 14 days.

(vii) Shuttering may be struck off after 14 days of casting.

Baleony [chajja projections :

These could be achieved by projecting the slabs over the walls or
beams as shown in the detail (Fig. ). The analysis for design will
be same as that for a conventional RCC slab, on the basis of any
accepted method of analysis.

1 CANTILEVER

7 — AEINF
BALCONY [CHAJIA PROJECTION
UNIT . CASTIN-SITUCONC.
Z
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e
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5.1.5. Under-reamed piles with more than two bulbs are n 5.1.7. The minimum diameter of steam for strata consisting of
advisable without ensuring their feasibility in strata needing stabiliz- harmful constituents, such as sulphates, should be 30 cm.
tion of boreholes by drilling mud. The number of bulbs in case
of bored compaction piles should not exceed two in such strata.

5.1.8. For guidance typical details of bored cast in situ under-
5.1.6. The minimum diameter of stem for borehole needing stabili-  reamed pile foundations are shown in Fig.

z1tion by drilling mud should be 25 cm.
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5.4.1. The pile caps may be designed by assuming that the load
from column or pedestal is dispersed at 45° from the top of
the cap up to the mid depth of the pile cap from the base of the
column or pedestal. The reaction from piles may also be taken
to be distributed at 45° from the edge of the pile, upto the mid-
depth of the pile cap. On this basis, the maximum bending moment
and shear forces should be worked out at critical sections.

5.4.2. When pile reactions are considered as point loads, the
critical section for shear in diagonal tension is taken at a distance
equal to half the depth of cap from the face of the column or pedes-
tal. For bending moment and shear for bond, the critical section
is taken at the face of the column or pedestal. In computing the
external shear or the critical section the entire reaction of any pile
of diameter D whose centre is located at D/2 or more outside the
section shall be assumed as producing shear on the section; the
reaction from any pile whose centre is located at D/2 or more
inside the section shall be assumed as producing no shear on
the section. <

For intermediate position of the pile centre, the portion of the
pile reaction to be assumed as producing shear on the section shall
be based on straight line interpolation betweecn full value at D/2
outside the section and Zero value inside the section.

.~

5.4.3. The cap may also be designed as a soild slab carrying con-
centrated loads from piles. A square/rectangular pile cap can be
divided in- four triangular/trapezoidal areas by drawing diagonal
lines at 45° from the corners. When the pile is cut by the line, the
load on this pile is shared equally between the adjacent areas. The
reaction of piles under an area will be taken towards producing
shear., The bending moment are assumed to act from the centre
of piles under an area at the face of the nearest pedestal or column,

PICAL SECTIONS OF GRADE BEAMBS

Al dimensions are ia i Nimeters,

5.4.4. Full dimension of the cap shall be taken as width to
analyse the section for bending and shear in respective direction.
Method of analysis and allowable strecs may be according to IS :
456-1978.

5.4.5. The clear overhang of the pile cap beyond the outer most
pile in the group shall normally be 100 to 150 mm, depending upon
the pile size.

5.4.6. The cap is generally cast over a 75 mm thick levelling course
of concrete. The clear cover for main reinforcement in the cap
slab shall be not less than 75 mm,

5.4.7. The pile should project 40 mm into the cap concrete.

6. Equipm.nt and dcceSsories’

6.1. The slection of equipment and accessories will depend upon
the type of under-reamed piles, site conditions and nature of strata.
Also it will depend on economic considerations and availability
of manually or power operated equipment,

6.2. A typical list of equipment for manual construction is given
in Appendix D. :

6.3. Bore ho]r:s may be made by earth auges. In case of manual
boring, an auger boring guide shall be used to keep the bores vertica
or to the desired inclination and in position. -

After the bore is made to the required depth, enlarging of the
base shall be carried out by means of an under-reaming tool.
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CIRCULAR No., 176. OF 1981.

Circular Memo. No. Wks. III (5)/87221/81-176, dated 12th
May 1981,

LOAD TEST ON PILES.
PROCEDURE TO BE FOLLOWED,

When a load test has to be conducted on a pile, the following proce
dure shall be adhered to strictly without any lapse. The procedure
is almost common both for an Initial Test on.a Test Pile or a Reutine
Cyclic test on a working pile, except for a few differences which are

-xplained at appropriate places pelow. If therg be any lenience or
apse in observing the procedure strictly, that will result into in-
corrcct assessment of pile capacity and rather over cstimated pile
capacity. |

(a) Testing the load test equipments.—The equipments emplo yed -
for conducting a load test are : (I) Hydralic oil tank fiited with a
pressure gauge, pump handle and release valve (2) Hose pipe to carry
the hydraulic oil to jack, the oil being wnder pressure (3) a Jack of
appropriate capacity ; (4) deflectometres or dial'gauges and (5) datum
bars.
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O.'I:.‘ (3oom)
2.. g
T test Pt'l should have
suFficient space for two persons
- I i %g‘at;:;\f take dial gauge
SECTIOI\.I_ ON 'TEST PIT FOR LOAD TEST : ON .PILE. i -

1. RCC. PILE, 2. R.C.C. PILE CAP, 3. JACK, 4. ROLLED
SUPPORTED BY WOODEN BLOCKS UP TO 185 Cm HIGH

6. SECONDARY R.S.J. 7. DATUM BARS, 8. MAGNETIC

STEEL -JOIST BOLTED TO MAIN JOIST, 5. MAIN RS.J
AT EITHER ENDS. TO HAVE A CLEAR HEAD ROOM,
BASED SUSPENDER, 9. DIAL GAUGE, 10. MASONRY/

CONCRETE SUPPORT, 11. PLATFORM SUPPORTING SAND BAGS, 12. R.S.J SUPPORT, 13. CASURINA TOLES
AT 120 Cm INTERVALS, 14. SAND BAGS, 15. SPACE FOR PACKING PLATE.

The graduation of pressure gauge hall be got calibrated first from
reccgnised Istitution like an Engineering College, a Reserach station
or a Rescarch Institute in the presence of the Assistant Executive
Engineer, concerned. The capacity of hose pipe and jack to with-
stand the high pressure of liquid at the higest test load shall also be
got tested in the same institution along with pressure gauge calibar-
tion. - This ascertain is quite essential as otherwise, the hose pipe
would often burst and halt the test abruptly causing repetition of the
test from the start.

Further it is preferable to resort to caliberation a few days before
the actualdoad test every time. The dial gauges will also be got
tested for the accuracy and for their full range, ' :

This caliberation process must be repeated for every load test
without fail.

. This document is downloaded from Tamilnadu Draughtsmen!'s Asscciation Wabsite (sww.indaco.in) -

(b) Test pit—The test pit shall have sufficient space for
four persons to sit and record four dial gauges reading preferably
It shall contain two escapes, ONE for entry and the other for an
emergency exist. The floor of the pit shall be 10 cm. clear below
the pile cap. The mudmat can be avoided preferably and ¢he pile
cap can be cast with bottom centering in addition to side shutterings
Even if the sand fifling is resorted to for the floor of the pit, the clearane
clearance of 10 ¢cm. shall be maintained at any cost especially around
the. peripery of the pile below the pile cap.

The top of the pile cap shall be finished even and truly to plane.
Glass plates on grease base or any other suitable base (i.c.) plaster
of paris, etc., will be fixed at four corners of pile cap equidistantly
rom the centre of the pile cap to recieve the tip of the dial gauges,

- g -
Magnetic based dial gauges shall"be employed in the tegt to
suspened from the datum bars. This is again quite esstential, gin

.
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SECTION V.
BRICK MASONRY.

CONTENTS
Pﬁ'?&
: Number
Specification No. 31. Brick Masonry—Qeneral. .. . .. & o Vi o o - 269
Specification No. 31-A.Brickin Lime Mortar. .. . .. =+ .. . . 270

Specification No. 31-B  Brick in Surki Mortar. .. 2 > a . as wa . 270

Specification No, 31-C Brick in Cement Mortar 1:3. .. o s i - i 279
Specification No.  31-D Brick ArchWork, . ..« .. . .. oo 20
Specification No. 31-E Brick Work inClay. .. i e e, e g, 21

Specification No.  32.” Honey Combwork with Bricks and Plastere¢ onecoat 10 mn Lime Mortar 271
including White Washing two coats.

Specification No, 33. HoneyCombWork withWashed Pan Tiles .. .. .. .. - m
Specification No, 34, Reinforced Brick Work Walls .. o i - . & . 272
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SECTION V.
BRICK MASONRY,
INDIAN STANDARDS EXTRACTS.

1.5,

Numbers. _ " Page
Number,

4082—1977 Recommendations on Stacking and Storage of Construction Materials ai 274

' Site.

10771970 Specification for Common Burnt Clay BuildingBricks .. .. .. .. 274
3102—1971 Classification of Burnt Clay Solid Bricks .. .. . 5 s 276
2691—1972 Specification for BurntClay FacingBricks ... .. .. - . .. 216

2212—1962 Code of Practice for Brick Work s o - .. ) e 276

1905—1969 Code of Practice for Structural Safety of Buil dings: Masonry Walls . 282

2117—1963 Code of Practice for Manufacture of Hand Made Commor Burn —Cia 295

Building Bricks.
1200--1970- Method of Measurement of Building and Civil' Engineerirg W orks 207

(Part 111)— Brick Works.

‘e e,

.

This document is dewnloaded from T.1T.In.a:ll,_lw,l_ﬁ.hghts.'nc-n'.': Assodiation Website (wew indaco.in)



This documaent is downloaded from Tamilnadu Dravghtsmen''s Assocation Waebsite (aww indaco.in)



This documaent is downloaded from Tamilnadu Dravghtsmen''s Assocation Waebsite (aww indaco.in)



This documaent is downloaded from Tamilnadu Dravghtsmen''s Assocation Waebsite (aww indaco.in)



This documaent is downloaded from Tamilnadu Dravghtsmen''s Assocation Waebsite (aww indaco.in)



273

26 /
7
/
¢ /
g/ \
. g/
_ <
_. B,
1o .29
‘Y'
s/
&/

4 .=
¥ Lg@xﬁs COARSE 1

v
w
iE 0 RTICLES OF BARIUM |
iw @ -
P-4 "
3
1 ﬁ
s
: /
: /
: /
. < 1
S /
5 |/
" [
% !r /“n“’h
E __1"’!’ oY.
| &
2 o,
o
‘s-
S
S
=
a
n
"‘o T 20 ’ ) 40 50
THICKNESS OF WALLS IN CENTIMETRES
. * m PLATE 5.1

ol

This documant is downloaded from Tamiinadu Drasghtsmen!'s Assocation Website (faww inda.coin)

|



This document is downloaded from Tamiinadu Draughtsmen!'s Assocation Website (ssw indaco.inj



/ 275

4, General quality.

4.1, Bricks shall be hand-or machine-moulded they shall be
free from cracks and flaws and nodules of free lime. Bricks
of 9 cm. height shall be moulded with afrog 1 or 2 cm. deep on one
of its flat sides ; the shape and siz# of the frog shall conform to either
Fig. 1A or Fig. 1B. Bricks of 4 cm. height and those made by an
extrusion process may not be provided with frogs.

4.2, The bricks of sub-class| A shall have smooth rectangular
faces with sharp corners and emit clear ringing sound when struck.
The bricks of Sub-class B may be permitted to have slight distorted
and rounded edges provided no difficulty shall arise on this account,
in laying of uniform courses.

5. Dimeznsion and tolerances.

5-1. The standard sizes of common building bricks shall be as
follows:

5.2, Tolerances—The dimensions of bricks when tested in accord-
ance with 5-2+1 shall be within the following limits:—

(a. Length. 368 to 392 cm.
Sub-Class A. b. Width. 174 to 186 cm.
174to0 186 cm. (in the case
c. Height. of 9 cm. high bricks).
77 to83 cm. (in the case of
L 4 cm. high bricks).
a. Length. 350 to 410 cm.
b, Width. 12% to 1995 o ot
165 to 195 cm. (in -the case of
Sub-Class B. 9 cm. high bricks.)
c. Height. 741086 cm. (in the case of

4 cm. high bricks).

5:2-1, Twenty (or more according to the size of stack) whole
bricks shall be selected at random from the sample selected under 7.
All blisters, loose particles of clay and small projects shall be removed
They shall then be arranged upon a level surface successively as
indicated in Figure 2A, 2B and 2C in contact with each other and
in astraight line. The overall length of the assembled bricks shall
be measured with a steel tape or other suitable in extensible measure

th. Width. Height,
mem cm. cf,,' sufficiently long to measure the whole row at one stretch. Measure-
7 ments by repeated application of a short rule or measure shall not be
9 9 9 permitted. If for any reason it is found inpracticable to measure
1 bricks in one row, the sample may be divided into all the rows of 10
bricks, which shall be measured separately to the nearest millimetre,
19 9 4 All these dimensions shall be added together.
Wi =t = AR e —F—.
2-A- MEASUREMENT OF LERGTH.
2 Do L o
i S B e -
| /' \
2.B- MEASUREMENT OF WIDTH:

el

2

2+ MEASUREMENT OF HEIGHT

FIG 2. MEASUREMENT OF TOLERENCE

BURNT CLAY

OF
BUILDING BRICKS.
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NOTE:-

POINTING WILL OFFER FACILITIES FOR

INTRODUCING IN THE FACE JOINTS A
‘MORTAR SPECIALLY PkEPAREo WITH
REGARD To COMPOSITION, COLOUR, ETc =

FLUSH JOMT

KEYED JOINT

7 RUCKED JUINT

/ RULED JOINT

~» WEATHERED JOINT

DIFFERENT TYPES OF POINTING
FINISHES FOR BRICK WORK

5:6-2. Resustance tc moisture penetration.

5-6:2.1. Rain-water penetrates solidbrickwork eitherthrough cracks

" or through the body of the bricks of mortar. Unrendered walls

‘permit more water to pass through than rendered walls, and there

fore shall not berelied on to give protection from rain except
‘under sheltered or moderate conditions.

. 5-6-2.2. Resistance to rain penetration will be increased by

féndcring which prevents the access of water through the joints of
brickwork exceptin small quantities passed through by capilaily

466-3—36A
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action. Rendered walls are, therefore, suitable for severe conditions
provided other requirements, such as [sufficient thickness, use of
satsifactory materials, and workmanship are also satisfied.

5-6:2.3. A héﬂow wall willprovide a perfect barrier torain penetra-
tion. Even when the outer part of the wall ge!s wet, the inner ong
will remain absolutely dry. }

5:6:2-4, Table III, indicates the suitability . of qatio_hs'wal'ls'undet
different conditions of exposure.
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Basic stress in kg!cms corre.wondmg Io units. wbo.w c:‘mkmg

Serial number : L ' srrmthinkgf SRS LT
and hey iy - T s —
description of mortar-. _ o 35 70 105 140 375 .210 280 350 440 _ .
. S © a0 an o 2. a3 0 a) @9 . a1
1. Cement s o A8 T 1005 125 143 165 21-0 250 - S
Blgeshbnts . . g ' SRS 700 100, 1BS. 130 o M5 TS . 02000, 25
3 Cement Lime .. i _ s 358 70 10-0 11-0 120 13-0 16-0 19:0 2240
4 Cement Lime |
S Cement Gt U35 55 g5 100 1100 120 145 165 190
6 Lime Pozzolana mixture _ll
7 Cement Lime .. e can B8 50 7-0 80 9-0 10-0 12-0 140 160
8 Hydraulic Lime 3k ‘ i { 5 Y _
: 2-5 5:0 70 8-0 9-0 10-0 12:0 14-0 160
9 Lime Pozzolana

10 Lime S e o 25 4-0 5-5 6-0 6-5 7-0 7-5 85 95

Note 1. —The table is valid for slenderness ratio 6 and the loading with zero eccentricity.
‘Nore 2.—Linear interpolation is permissible for units whose crushing strengths are intermediate between those given in the table.
- Nore 3.—Lime shall conform to IS : 712—1964 *‘Specification for building limes . A, B and C denote the classes of limes as in

1S : 712—1964. Pozzolana shall conform to IS : 1344 —1968 “‘Specification for burnt clay pozzolana (First revision)™ orIS : 3312
. (Part )—1966 * Specification for fly ash : Part 1 For use as Pozzolana ™.

Note 4.—For mortar in Serial No. 6, Lime pozzolana mixture shall be of Grade LP 40 conforming to IS : 4098—1967 * Specification foi'
Lime pozzolana mxture .

NoTe 5.—Mortar strength value are for information only and have been reproduced from IS : 2250—1965 -- Code of practice for pre-
paration and use of masonry mortars.

Note 6.—Itisadvisable to use plasticizers for cement mortars in order to improve properties of the mortar such as flow and water retentivity.
Plasticizers should be used according to manufacturer’s instructions. ;

Nete 7.—Masonry cement mortars are also advisable and shall be used aooorclmg to manufacturer’s instructions. The mix proportions
of masonry cement ; sand shall be such as to give comparablc mortars crushing strengths’ w1th the cement : lime : sand mortar or
cement : sand mortar of the particular grade.

* These pefiods should be increased by the full amount of any time during which the air termperature remains below 4.5 © C plus half the
amount of any time during which the temperature is between 4.5 ® C and 10° C.

+ The inclusion of lime in cement mortars is optional.

Clase (1) Axial joad only :— '_The axial compressive stress component shall not exceed the value

ol . e . of the appropriate basic stress multiplied by the appropriate reductiom

Permissible compressive appropriste besic § ress (from pactor for the slenderness ratio and thc eccentricity (not for zero
faxial) stress. Table5) multiplied by the ‘eccentricity).

appropriate stress factor fur
slenderness ratio and zerc

ici Table 6). e :
opeeottielsy (Stom: Table.6). Note 2.—Except for equivalent eccentricities smaller than 1/24

of the wall thickness, the design case of the eccentric loading with
a 25 per cent increase in stress will always control rathar than the
issible compressive appropriate tosic stiess multi- concentric loading with no stress increase. For ?q:ﬁvﬂun eccentri
Pe(:zial comp?egsion - plied by appropriate stress cities close to but smaller than 1/24 of the wall thickness, the 25 per”
bending compression) factor for the slenderness ratio cent stress increase may or may not be permitted, depending on the
and eccentnc:ty multiplied by values of the reduction factors for the two cases of eccentric and con-
1-25. centricloading.

Casz (2) Eccentric load :—

stress.
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TABLE 7.—STIFFENING COEFFICIENT POR WALLS STIFYENED BY PIERS, tp — the thickness of pier ¢s Cefined in 2.3.2.

BUTTRESSES OR CROSS WALLS.

(Clauses 4.7.2. aud 4.7.2.1) ty— &cti al, thickness of the wall proper, and

Stiffening Coefficient w_ — Widih of (he pier in the direction of the wall or the actual
p A e T thickngss of the cross wall.
s Note :—Lincar interpollation between the valics given in this
Serial Ratio ——— ' 1 Table is permissikle but not extrapollation o' tsice the
N Embar WP _ﬂ = _..p_ -2 _,p_ =3 limits given.
tw ks ty _
or more  Table 8—MAXIMUM SLENDERNESS RATIO FOR A LOAD BEARING WALL®
; (Clause 4.9)
(]l) (?, 1( 3()) I(? 2( ﬂ) Maximum Siemiimess Ratio.
2 8 1.0 1.3 1.7 Nnmber of Using Portland Cement  Using Lime Mortar,
3 10 1.0 152 1.4 Storeys. or Portland Pozzolana
4 15 1.0 1.1 1.2 Cement in Mortar.
! 5 20 or more 1.0 1.0 1.0 ) ) 3
where —
A : i i 27 20
= (T rg of the pier or cross wall. Not exceeding 2
Sp centre to cenire spacirg of the pi Fxosedinig 2 - 27 13

TABLE 10—BASIc COMPRESSIVE STRESSES FOR MASONRY MEMBERS (AFTER 28 DAYS)
(Clause 5.3.1.1.)

Basic Compressive Stresses in NJjmm?2 Corresponding to Masonry Units of which Hight to Width Ratio does

not exceed 0.75 and crushing strength, in N/mm?2, is not less than
e

— = -
3.5 5.0 T3 10 - 125 15 175 20 25 30 a5 40 . -
sl.  Mortar Typ: _
No.  Ref. Table. )

m 2 )] ) 5) (6) )] (8) ) (o (11) (12 (13) (14)
1 H1 0.35 0.50 0.75 1.0 1.16 1.31 1.45 1.59 1.91 2.21 2.50 3.05
2 Hy - 0.35 0.50 074 0.6 1.09 1.19 1.30 1.41 1.62 1.85 200 |, 250
3 Ml 0.35 0.50 0.74 0.96 1.06 1.13 1.20 1.27 1.47 1.69 1.70 2.20
4 M2 0.35 0.44 0.59 0.81 0.94 1.03 1.10 1.17 1.34 1.51 1.65 10
5 L1 0.25 0.36 0.53 0.67 C-76 0.83 0.90 0.91 1:11 1.26 1.40 1.60
6 L2 0.25 0.31 0.42 0.53 0.58 0.61 C.65 0.69 0.73 0.78 0.85 0.95

Note—(1) The table is valid for slenderness ratio upto 6 an 1 loading with zero eccentricity.
(2) The values given for basic compressive stress arc applicable only when the members are properly cure.f.
(3) Linear interpollation is permissible for units whose crushng strength are intermedizte between those given in the table,
(4) In case of ashlar stone masonry and coarsed stone masonry the values of bas ¢ compress ve stress g ven in th's table shall

be mult:plied by factors 1.25 and 0.75 respect vely.

TABLE 11—STRESS FACTORS FOR SLENDERNESS RATIO AND ECCENTRICITY OF LOADING.
(Claus.s 5.3.1.2. and 5.3.1.3.)
Stress Factor (K) for Equivalent Eccentricity of loading Divided by the thickness of the Members,
A

_ 0 0.04 0.1 0.2 0.3 0.33 0.50
Slenderness Ratio, (See Note 2)
(1) 2 (3) ) (5) © N (8
B LB s e 1.000 1.000 1.000 0.996 0.984 0.980 0.970
g bl | s e 0.920 0.920 0.920 0.910 0.880 0.870 0.850
0. % "5 e 0.840 0.835 0.830 0.810 0.770 0.760 0.730
12 o ) » 0.760 0.750 0.740 0.706 0.664 0.650 0.600
14 . . aw 0.670 0.650 0.640 0.604 0.556 0.540 0.480
16 . . . 0.580 0.565 0.545 0.500 0.440 0.420 0.350
I8 B ae s 0.500 0.480 0.45) 0.396 0.324 0.300 0.230
21 .e . - 0.470 0.448 0.420 0.354 0.276 0.250 0:170
24 wa e ws 0.440 0.415 0.480 0.310 0.220 o el ew o 02 18310

Nore—(1) Linear in‘terpollation bstween valyes f?r the stress factors is permissiblej eal . OUE,S % 3.0 x .0 £.0 mpad o tw 1e2
(2) For unreinforced masonry, the values in column § or only for p.rposes of intérpollation between eccentricities of 0.33 and
£

0.50.
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TABLE 12. SHAPE MoDIFICATION FACTOR FOR MASONRY UNITS.

Height to width Shcpe Modification Factors (K. pS) For Units Whose
ratio of units. =

(As Laid) crushing Strength in Nlmm? is

P — Al 3l
3.0 7.5 10.0 15.0

) (3] ©) “@ . ®
Upto 0.75 1.0 1.0 1.0 1.0
10 .. 1.2 1.1 1.1 1.0
1.5 1.5 1.3 1.2 14
201040 .. 1.8 35 Yoo 12

\'.
NoTe : — Linear Interpolation_between  values{'is | permissible.
Y '

\ “y t
& ‘I“» \

) !

p

SECON ) | Y SCHOOL &gmgmcﬁ LOAD BEARING
LL.

C.A. JOB No. 2123/ DRG/39—R

STrESs CALCULATION,

Data :
1 Three storeys .. - - L .. Ultimate.
2 C/C of Tee beams .... ate - .. 3.00 m.
3 C/C of Windows FE G v vo 3.00m.
4 Span of Tee beams .. = & .. 9.00m.
5 Woindow Size 5ié ¥ i 1.5m X 1.3m.
6 Window sill above floor P .. .« +080m.
7 Width of piers 0w faw R

8 Crushing strength of Brick (Min) 75 kglem2.45

9 Access not provided to the roof ..

loadings :\—
(a) Roof slib—
Self wt of slab o e i .. 240 kg/m?.”
Roof finish 225 kg/m®.
Live load (access not provided) 75 kg/m 2,
Total 540 kg/m?.
(b) Floor Slab— S
Self wt. of slab e = s 240 kg/m?2..
Floor finish .. .. e 75 kg/m2.
Live load (School Building) .. 400 kg/m2.
Total .. 715kg/m2.

Second Floor Window Sill Level.
(a) Calculation of actual stress.—

Load from roof slab 54‘6x9.6{)>< 3x$=17776kg. -
20 cm. wall,

Wt. of 20 cm. wall 0.2 x3.0x2.4x1920 .,
Self wt. of beam 0.3 X 0.6 X 9.6 X 2,400 P

2

-

p

2,765 kg. **
>

2,074 kg.

D/F Window and Ventilators (1.5 X 1.3 + 1.5 X 0.6)
% 0.2 % 1920 = (—) 1094 kg.

Add for sunshade etc. i o .. 279kg.
Total 11,800 kg.
Load at 8.F. Window sill level. 11,800 kg.,
Actual stress at F.S. window sill level.
Load
Thickness X length of masonry Pier.
11.80t ;
o — = L 39.33 t/m2.
/ 02 X 1.5 _.

(b) Calculation of allowanble streess.

Ref 1/Clause 2,3.1"Since the length of pier is greater than four
times thickness, the slenderness ratio is calculated as that of
wall.

Eff ht/or Eff length which ever is least

EfT thickness.

Slenderness ratio =

Effht. of wall = 0.75 X (Floor to floor height (—) half the
(Table 5) depth of beam - half the slab
thickness.)
0.70 0.10
= 0'75)((3.30 - 4+ —
2 2
= 0.75%3.00 = 2.25m. 4
Eff thickness = 0.20m.
Slenderness ratio = 2.25 -
— = 11.25
0.2
Ref 1/Clcuse 5.9.1 Eccentricity 1.6 *.* span > 30 times.
thickness.
Ref 1/ Table 11 Stress factor = 0.7715.

Allowable S'ress =
= 07715 X 59.*
= 45.51 t/m2.
> Actual stress (39.33 t/m2).

Hence safe.
Ref 1/table 10* For brick work in C.M. 1 : 6 (M2 Mortor type)

using bricks having a minimum crushing strength of 75 kgfem2,.
Basic compressive stress equal to 54 t/m2. \

Stress factor X Basic comp. sress.

Result.—

Thickness of wall 20 cm,

Brick — Minimum crushing strength 75 kg/cm?2.
M2 type (CM 1 : 6).
First floor window Sill level—

Mortar —

(@) Calculation of actual stress—

Load at S.F. window sill level Ve 11,800 kg.
Wt. of wall below sill level upto S.F. Slab 922 ksg.
level 0.2 3.0 x0°8 X 1920.
Load from floor slab 715x9.60x3x1/2. .. 10,296 kg.
Self wt. of beam = e o i 2,074 kg,
0.3 X0.6%9.6X2,400
2

This documant is downloaded from Tamilnadu Dravghtsmaen!'s Assocation Wisbsite (www inda coin)



This document is downloaded from Tamiinadu Draughtsmen!'s Assocation Website (ssw indaco.inj



This document is downloaded from Tamiinadu Draughtsmen!'s Assocation Website (ssw indaco.inj



This documaent is downloaded from Tamilnadu Dravghtsmen''s Assocation Waebsite (aww indaco.in)



This documaent is downloaded from Tamilnadu Dravghtsmen''s Assocation Waebsite (aww indaco.in)



This documaent is downloaded from Tamilnadu Dravghtsmen''s Assocation Waebsite (aww indaco.in)



298

25. Cutting holes. ' exceeding one brick thick shall be measured in cubic metres and the
25.1. Cutting holes through existing brickwork including makirg item shall include the provision for fixing and removal -of the
g>0d be measured per centimetre of depth of cutting and shall be "eduisite shoring and temporary supports.
classified as follows :— :

() Holes upto and including 400 cm? in area, and 27, Toothing aud bonding,
(#) Holes exceeding 400 cm? and upto including 0+1 m?in area. 27.1. Where new walls are bonded |to existing walls, am item
26. Cutting openings. of labour and material in cutting, toothing and bonding shail be

. ; . . measured in square metres measured on the vertical face i coatact
26.1. Cutting openings exceeding 01 m2 inarea in walls one brick with new work only,
thick and less shall be measured in square metres and in walls ,
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CHISEL DRAFTING

NOTE ;-
10 PE DONE TO STONE MASONRY
BUILDINGS- COURSED AND RANDOM

RUBBLE IN MORTAR- AND INCLUDED
IN THE UNIT RATE FOR MASONRY

CORNEKS OF RUILDING S
" AND PILLARS

1 b §
_'L_ Pa-__._________,__,,
4omm Gormm

c?}_:szt. URAFTING 0 PERMIT ERAME
To FIT FLUSK JOINTS

MASONRY CHAMFERREBD AND PLASTER
ROUNDED Z5mm RADWS

“PLASTER

TYPICAL ODRESSING FOR ENTRANCES
DOORS, WINDOWS AND ARCHEG.

'IWICAL DRESSING,FOR CASES WHER.B
SHUTTERS OPEN AGAINST 'CORNERS
AND ELSEWHERE, ' WHERE ‘SPECI(FIED,
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1.2. Exact uniformity will mquhgd in the thickness of the arch 2.1. The side or radial joints shall be perpendicular to the tangent
ing, and in oblique or skew arches, great care is to be taken to dress of the curve of the arch at each point and at right argles to the face.
‘the beds to the required winding. 19 The" soffitshall be dressed to the true curve of the arch and the back

or upper surface of the arch stone shall be dressed to the true curve

1.3. All archwork stones should be of special large stones. The of the extrados.or each stoneshall-have -its; upper surface dressed
‘breadth of each stone at top and bottom will be determined at the to a plane flat surface according as the. mg may indicate. The

time of execution according to the span and number of stones. thickness of each joint shall not exceed 3 mm.

2. Dressing : The header and side radial joints shall- be fine 3. Face stones : The face stones shall be fine tooled, or rock faced
‘tooled to exact fit on all beds; the keying course shall be accurately as specified or shown on the drawings. Tt will also be separately
fitted inand driven into its place with heavy wooden beaters. as specified if chamfering is to be done to the exposed radial joints

of face stonesand horizontal joints of the soffit.

-
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4:1-2. Quality.—All stones used for building' purposes shall be
strong, hard and durable as indicated in 4-1-2-1- and 4-1-2:2-.

4-1-2+1. Strength.—The strength of building stones should be ade-

g.ate to carry the loads imposed. For ashlar and coursed rubble

masonry, the strength shall be as worked in accordance with I.S.

1905-1961, taken info account, the appropriate crushing strength

of stone as given in Table 1, and also the type of mortar used. FoT

. random rubble masonry, the strength value shall be specificd cn the
basis of local experience.

TABLEY] —CRUSHING STRENGTH OF STONES.

Minimum Crushing
strength in kg.lem?
(See Notes).

Serial number and
type of stone.

(i) Granite .. 1,000
(ii) Basalt 400
(iii) Limestone (except very soft stone) .. 200
(iv) Sandstone 300 '
(v) Marble .. 500
(vi) Laterite 2 o s = 30

NoTE.—The sources of information are : for (i) 1.S. 3316-1966
¢ Method of sampling and grading structural granite *; for (i) Bombay
P.W.D. Handbook ; - for (iii) (iv) and (v) DIN 1053-1952. Wall
masonry and design execution; and for (vi) 1.S, 3620-1966 * Specifi-

-gation for laterite stone block for masonry *.

4:1-2:2. Durgbility.—The stone shall be free from defects like,
cavities, cracks, flaws, sandholes, veins, patches of soft or loose
materials, etc. The percentage of water absogption (see I.S. 1124
1957 for the method of test) shall generally not exceed 5 per cent.
Generally the stone should not contain crypto crystalline silica or
chert, mica or any other deleterious material like iron oxide, organic
impurities, etc.

* Notk. 1.—The selection of stones for durability is generally based
on experience. An examination of structures, at least half a century
ol® where the particular type of stone is used, will indicate the dura-
bility of the stone. If tool marks are visible, and-the edges and
corners are still aharp and true and the surface is hard and skews ne
signs of deterjoration, the stone is durable.

NoTE 2.—Stone from quarries having stratificaticn at regular
intervals will be of uniform quality generally. Where there are
variations in stratification, the stone shall be examined retregraphi-
cally in accordance with I.S. 1123-1957.

4-1-2:3. Size of stone.—Normally stones used in rubble ‘masonry
should be small enough to be lifted and placed by hand. The length”
of the stone shall not exceed three times the height and tke breadih
on base shall not be greater than three-fourths of the thickness of
wall nor less than 15 cm.. The height of stone for rubble masonry
may be upto 30 cm.

NoTe.—The selection and grading of stones for rubble masonry
work is largely done at site and the smaller stones are vscd in' the
hearting of the wall. Large scale supply will be facilitated if, as far
as possible. preferred standard sizes for building stone are used as
covered in 1.S. 1127-1957.
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| _
] G e

A T § W
(L

l’ [ E
FIG 3. BLOCK-IN- COURSE ASHLAE SECTION *
MAS ONRY o x

LA - ROUGH TOOLED OR 2 B. ROCK FOR QUARRY FACET
PUNCHED )

C C. CHAMFERED 2 D. SINK OR MOULDED
Fig. 2. ASHLAR MASONRY
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Class. Type. Colour. Structure. Texture. Constituents. Remarks.
0} )] 3 4 (5) © )]
Metamor- Schist -+ Variable  from Schistose (foliated). Crystalloblastic Generally consiss of lamellar .
_phic Rocks. purple to gree- minerals, such as mica,
nish black and chlorite, tale and hornblende
dark grey. Also or of stressed minerals like
light grey or quartz and calcite.
greenish pink
and green
soapstones.
Do. Slate .. Highly variable Slaty. (Having Aphanitic .. Formed from fine grained b
from purple to the property of deposits, such as shales,
greenish black, easy fissibility B mudstones and volcanic
dark grey, along planes ashes.
greenish grey independent of
and purplish the original
grey. bedding).
Do. Granulite ..Greenish-blue and Massive rocks ; Even-grained ; Quartz-felspathic = granulites They can be
bluishrey, bedding is rare. foliation rare. are characterized by  dis- used as road-
tinctive high temperature metal because
assemblages quartz-ortho- the best
clase-plagioclase-Kyanite- stones for 10ad
sillimanite-garnet.  The making pur-
pyroxene granulites are poses are equi-
composed of plagioclase, granular mediym
hypersthene and diopside. to fine-graine-
rocks.
Do. Amphibolites Dark green  or Generally occur in  Foliated  meta- Composed essentially  of Felspar is often

dark blusihgreen.

Do. Lamprophyres Dark coloured
rocks.

Do. Quartzites. White, milky or
grey.

Do. Phyllites .. A grey, pink,

greenish  and
lustrous rock,

the form of dy- morphic rocks hornblende and plagioclase kaolinized and

kes (metamor-  Schistesity is Garnet, epidote, biotite sericitized,
phosed dykes) not nedessarily and quartz may be present
or as small conspicuous in sphene, apatite  and
irregular patches.  types containing  opaque ores are almost
no mica. always present.

Occur as dykes .. They have a pro- All of them carry well- They are suscepti-
nounced por-  crystalline ultra [mafic  ble to weather-
Phyrite texrure minerals like pyroxenes  ing beccuse of
amphiboles, olivine, etc., the presence of
They also contain abun- carbonate and
dant carbonates, sul- sulphur Mmi=
phides, apatite and hydrous nerals.
minerals, such as serpentine,
chlorite and zeolites.

Stratified ; com- Granulose meta- Quartz is the important and “Quartzites make
pact beds. morphic rock. most predominant good  paving,
mineral. Felspar may or may and curb stones

not be present. Contain Judged from

various accessory minerals the attrition

like zircon, garnet, apatite, tests quartzite

iron ore, etc. : and vein quartz
stand high in
the list of
building stones
Joints and cracks Misa foliated The foliationin phylliteis These rocks ars
are frequent, rock with  its mainly duveto sericte (a very friable.
Bedding is mineralsnot so flaky mineral). The iron
frequently dis- well defined as oxide is present in the form
turbed by joints.  a schist. of haematite which appe-

ars as minute scales.

Quartza, few micaccous

minerals, garnets and

andalusite are the other . -
mineral association.
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«Olass. Type. Colour. Structure, Textures. Constituents. Remarks.
o’ @ )] @ &) (6) )
Do. Hornfels .. Greenish-grey «. Bedded. Joints A dense,compact Chlorite, biotite andalusite, The criss-cross
oo ' are common. rock. It has got graphite, etc. Itis formed structure im-
a typical criss- due to metamorphism of parts to the
cross structure argilaceous (clay) rocks. hornfels -a
‘(@  different ' remarkable
arrangement, in toughness and
which corres- is, therefore
ponding areas good for a
of contiguous building stone.
crystals. lie in
diverse
directions).
+ 830, Acid  por- Lighticoloured, Porphyritic, in- Porphyritic, It consists essentially of The quartz
phyry. white to grey, trusive, such inequigranular, quartz, alkali-felspar and phenocrysts
leucocratic. as dykes and poikilitic, medi- biotite, amphibole and have the form
sills. um to fine grai-  rarely pyroxene, The  of more o .
ned. rock is formed in two less corroded
& generations and consists  bipyrandds as
of phenocrystsand fine  in  rhyolites
grained  groundmass. Orthoclase
Porphyrics are the equi- ol ,
= valent of granites in the (tir:::h rds:::_
plutonic and ryolites in shaped crystals
“ volcanic rocks. to some degree
sericitized. of
: kaolinized,
o Sub-acid por- Light coloured, The mode of Medium to fine  Potash felspar (orthoclase) is The quartz
v i phyry. white to grey  occurrence of  grained, por- ' the dominant mineral often phenocrysts
leucocratic, these is intrusive, phyritic, in-  occurring in two genera-  have the ST
such as dykes equigranular. tions, accompanied by of more
and sills. hornblende, biotite and less corrod:;
in more acid by a little in- bipyranods as
terstitial quartz. It is the, in- rhyolites,
cquivalent “of  syenites  Orthoclase A
in the plutonic and trachy- - (potash felspar) - 4
tes in the volcanic rocks. forms = welj -
' shaped crystals.
to some degree
’ serioitized < or
kaolinized,
Do. Porphyrites or  Light grey to Mode of oof.ur-' Medium grained, ““Graphic intergrowth of quartz The ity
’ porphyritic  dark | grey rence as minor Inequigranular, and alkali-felspar forms phenocrysts
Micro- meso-type. intrusions. graphic  and the groundmass in which have the from
diorites. \  porphyritic. numerous phenocrysts of  of more or less
plagioclase, hornblende corroded bipy
are closely, packed. The  ranods as in
felspar is much stained, rhyolites, -
and the general aspect of = Orthoclage
the rock is syenitic. The  (potesh felspar
promirent and noteworthy  forms well
phenocrysts are hornblende,  shaped crystal)
plaglocase and less com- 10 some- degree
monly augite. Many con-  serioitized  of
taina little quartz and ' keolinized-
probably micro tonalite is
the commonest type. Por-

1 phyrites are the equivalent bd
of diorites in Jthe plutonic Fey
and andesites in the yol-

v canic rocks. 3
466—3—42 g
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3 MM @ M:S. HANDLE
_SMM THICK M.S.PLAT

WOOPEM PIECE TO BE
SCREWED

o e . i

NOODEN PIECh

G MM B M.S HANDLE WELDED

#

3MN THICE M-S PLATE 7 /
WELDED FROM OuT 5108 :

5786L _MouLD _( SPLT TYPE)

Casting plotform :

A smooth level and haed surface is required for casting the blocks.
The casting platform may consist of 30 mm. thick 1 :3 : 6 cement
concrete finished smooth with neat cement on a.base of either brick
soling orlean concrete. For a production rate of 500 blocks/day,
a casting area of 80 sq.m. is required.

Materials .

The stone masénry blocks are made of large sizestone pieces binded
together with lean cement concrete mix. of 1 15 : 8 (cement : sand :
stone aggregate 10 mm. and down). The stone pieces used are as
large size as can be accommodated in the mould. These can be
from 5 to 26 cm. size, and obtained either from quarry or breaking
the river boulders to provide rough surface for better and also a
flat surface stone texture. -

To save on the cement consumption, cement concrete is  used as
binding material ingtead of cement mortar. The concrete should,
therefore, possess good workaBility and cohessiveness at the green

™

‘

This document i downiaaded fmen Taminady Draughtsment's Assocation Websit (wawetnds.co.ing -

stage. Since the proposed concrete mix is very lean, it] lacks in iine
particles to impart it plasticity and 'workability. Therefc re, the role
of sand in the concrete is very significant§andjthe size, sl ape, texture
and its grading to be carefully choosen. Tolimpart]good workability

. and bond, the sand should be well graded? and{ should]bave| fine

particles (15—20 per cent) passing I.S. sieve No. 300 micron and"
(5—15 per cent) passing IS sieve No. 150 micron. sdigy '

Where such sand is not available, the proportioning?of sand to
aggregate should be suitably adjusted by a few trials’to ,haw;”
good workability and plasticity at green stage. Inflareas where fly
a?h is ni;}l\.railable:, this may be used as_substitue for the fine particles
of sand. ¢ ;

Casting of blocks :

) Clean the platform and moulds properly. Apply any lubgie
cating oil:?tside the moulds once a day.  Place moulds s;d?byusﬁe' '
ina row aiter oiling the. platform orplacing waste pa
bottom (Fig. ). % e
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N Ty (a) At T junction of 20 cm. with 20 cm and 15 em with 15 cm

1.} thick walls, a vertical joint at the centre line of cross wall is provided
— o in alternate courses by providing 1/3 and or 2/3 size blocks in case
> ¢ of 20cm, thick wall and 1/4 and or '3/4 size blocksmcaseaflkm
1 =2 thick walls as shown in Figs. .
g i () In case of T junction of 20 cmX 10 ¢m and 10 cm X 10 cm
i - thick walls, thejointsmsfamedbymmslmdand"hnsth
) § blocks i alternate coursesas&hwwml-‘lgs.
1 s | B PN B ) | - | |
J’- -k - | By i‘—:’ 5 -:—1_-- - e
o ﬂh' T I S - 1, (e)Pormcmtowcm_and1smwlommujﬁbm

the bonding is achieved by providing 20 c¢m. long 6 mm dia, bar in
alternate courses. The arrangément for 15 to 10 cm wall junction
. is shwon_in Fig. For embedding the metallic ties, only cement, mortar
) COMMER OF 30XB2CA WAL & y, iy
JWCTION OF 3@X)0 CM WALL

(d) The bonding for 30 ecm with 30 cm and 30 cm with 10 cm
walls is shown in Fig. The bonding for 30 cm and 40 cm thick}

pilasters with 20 cm thick walls are shown in Figs.

-

{¢) The bonding at corners and door/window openings with
special blocks for providing vertical reinforcement from seismic
considerations are shown in Fig,

LE Sap. ™ (vi) Theholdfasts of doors, windows and ventilators are fixed
il I | q..!.r T by embedding in M-100 cement concrete.

ke

(vii) The bearing of lintel is kept 10 cm. on either side. To
match the top level of lintel with the course height. insitu concrete
: of required thickness is provided at the bearing.

5O CM PILAZTER WITH 20cm wALL

(vui) Only double scaffolding is to te used, No holes in lha
masonry for supporting scaffolding are to be allowed.

(ix) The external face be ﬁnishcd with apy desirable pointirg
the internal face may or may not be plastered.

il i (x) The plugs for fixing service pipes and electrical fittings etc.

- l g ' be preferably inserted at the joints of the masonry. Where large

/3f\ o] ¥ 2/3 L T openings are required to be for sanitary fittings, full blocks be taken

A ¥ " e 40 " out, and the gaps filled with lean concrete after taking the fitting
4

through the walls. Space for nitches or for fixing electric switch
boards, etc. is created, by using thin blocks it is preferable to preplan
, ] the services and make provision during the construction of walls.

| o

._-I-J

40 CM PILAITER WiTH 20 CM wAaLL

TABLE 3—BASIC DATA POR MATERIAL AND LABOUR REQUIREMENTS.

Nominal thickness of block.
Irem. r A - ~
et 20 em. 15 em. 10 em.
\g? ’fs}.l e W @ ®) @
= : r - Nominalsize block (cm.) .. 30x20x15 30x15x15 30x10x15
oH T T [Foboen dof ]

Actual size of blockem. .. 29x19x14 29x14x14 29x 9Ix14

} \ Concrete mix proportion by  115:8 1:5:8 1:5:8
BONDING AT GOﬁUCﬂ & DPOOPR COFEMNIMG volume (Cement 3 sand 4 :
FOR VERTICAL REMNFORCEMENT . 2 10mm. and down, coarse
s s aggrogate.)
466-3—43
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TABtfF 3 ~Basic DATA PuR MATERIAL AND LABOUR

REQUIREMENTS—Con,
€. Nominal thickness of block. |
Item, e A -
20 em. 15 em. 10 em.
(§)] 2) (2) 4)
Labour *.
MOULD Fixed Open box ] 1 1
type (No.)
M.S. Plaf®3 mm. thick (ms2). 016 012 0-08
Fabrication and  welding 12:00 1000 8:00
char (L.S.)Rs. )
CASTING OF BLOCKS 100 100 100
(No.)
Materials.
Cement (Bags) ; 1:54 1-14 077
Sand (m®) .. . pe= 0:27 0-20 0-14
Coarse aggregate (m?) 0-43 032 0-22
Stone pieces (m?®) (stack 0-37 0:27 015
- volume.)
Mason (M. days) .. .. 0-30 0-25 0:20
Unskilled worker (M. days). 2:12 1-75 1:40
Production per day by gang 330 400 500
of one mason and seven
unskilled workers (Nos.)
Sundries.
Cost of casting platform 1-00 0-80 0- 60
and mould oil, etc, L.S.—
Rs. (for 100 blocks).)
Magsonry Work(10 mt),
Materials. :
Precast stone = masonry 222 222 222
blocks (Nos.)
] Mm (m’) .. s 0- 19 0'14 O'w
Labour for foundation and
ﬂinm. ~ ’ “ & -8 '
Mason (M. days) .. 1-30 11 0-90
Unskilled worker (M. days). 2:60 2:2 1-80
Lxtra for super structure
npto floor 1wo level. .
Mason (M_d‘:y? Wl e 0-20 0-12 0-10
Umkill_e_;d_ s_lorker (M. ‘!.33’3)- 0-50 _ 040"+ 020

. The aﬁove labour includes casting, lifting, curing and tackings
thefblocks within a’'lead of M.~

Note.—(1) The ‘cost of scaffolding, T & P, water dfd coritraétor’s

profit and overheads are to be added extra..

(2) The labour for transportation of blocks from stack to
‘construction site has' been included for a“lead of 50M
only. For every additional 50 M‘lead 0-40, 0-30, 0:20m
days of nnskilled wcrker may be addéd for 100 Nos; of
20 cm., 15 cm. and 10 cm. thick blocks respectively; -

Comparison of cement consumption. P

Since for the production of precast store masonry blecks cement
is_used, it is often considered that this technique would consume
excessive cement as compared to brick masonry walling or réndom
rubble stone walling. To clarify the positicn, the cos sumption of
cement for different types of walling is given in Table 4. It may be
seen that the 20 cm. thick precast stone masonry block walling plastered
on one side and pointed on external face consume only 13 per cent
more cement as compared to 23 cm. brick wall plastered on bogp,
faces. In case the internal plastering on precast stone masonry block
walling is not done because there being less of unevenness, the cemens
consumption will be at par with brick masonry: But as compared
to random rubble this technique saves 26 per cent in cement consump-
tion.

TABLE 4—CeMENT CONSUMPTION POR ALTERNATIVE WALLING—[ 0y

Cement Consumption (bags).
———— A

Item.
23 cm. 20 em. 30 an.k‘
thick brick thick R.P.
wall. precast stone
stone wall.
masonry
block
wall,
ay’ @ 3) @)
1 Bldcks 25 s i 3-42 o
2 Morlar:(CM_ 1:6) : 2:85 0-95 4-95
3 Plaster (12 mm.in CM 1:6) 072, 07 s
4 Plaster (20 mm.in CM 1:6) q-12 224
5 Pointing(inCM 1 : 3) 0-20
Total _H-_;E; 529 7.9

Advantages.

The precast stone masonry block i :
. p 2 1y block walling has the following.

(i) It;is a labour intensive technique of prefabricaticn,

sers Itd
not call for heavy capital investment and power consumption. - g

(ii) The use of stone spa]ls- saves cement joonsumption and i
Fe s s i AL st > : provide
strength even with lean concrete mix which works as a binder only
It also reduces the cost of block. :

(iii) The stone masonry blocks can be produced at site
by semiskilled workers ‘on 'a mass'scale.’ @ 'te o foctory

(iv) Because of prefabrication

of mmw unirs' CO!'IS'?
and bettes - equality .is achicved, atend

construction. Productivity in laying is increased and wall can be |
built by ordinary masons, e s

(v) The precast stone masonry block walling give better form of |

(vi) The wall provides a more_,tgnif(;iﬁﬁ strength and as such tﬁe ;

thickness is reduced to 20 cm. and 15 cm, th, e
content bf materials both in foundation and supe Ao copijet.
and also gives larger floor area for the same"plinth areal” Ttis
amenable to quality control.

.( ii) One face of the block being in stone texture, -the external-
wall face is flush' pointed which apart from saving in cement also
gives the natural stone appcarance of a coursed rubble nimnr'y*'n"
lpsser cost and various architectural patterns can be obtained.
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“Specification No. 39

“Specification No. 39-A

‘Specification No. 39-B
‘Specification No. 39-C

“Specification No, 39-D

39-E

Specification No,
‘Specification’ No, 39-F
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“Specification No, 39-1

“Specification No. 39-]

~Specification No. 40

“Specification No. 41

“Speciﬁcalion No. 42
Specificativn No. 43

SECTION VIT
FLOORING
CONTENTS

Ground Or Basement Floor with and without 100 mm, thick
Concrete Base with and without Sand Filling. .. e

Flooring with (q) - Imported Marble Slab (b) Pressed or
Ornamental Tiles or {¢) Square Mission Tiles—over a Bed of
Concréte 100 mm. Thick and Pointed with Cement. e

Flooring with Square Paving Bricks over a bed of Concrete
100 mm. thick and pointed with Cemcnt Mortar 1 3.

Brick on Edge Flooring over a bed of Concrete 100 mm. thick and
pointed with Cement. i W, J, s .

Flooring with Paving Stone .in Lime or Cement Mortar laid on

100 mm, Broken Stone in Lime or Cement Mortar Concrete
and pointed with Cement Mortar 1 : 3. . ~ o

Flooring with Paving Stone in Lime or Cement Mortar laid
on Sand Base and pointed with €ement Mortar 1 13 (Sand
Base to be paid for under separate item of work),” % o

Laying in Situ Cement Concrete Flooring with Floor Topping.

Flooring with. 100 mm, Concrete and 20 mm. Cement Concrete
Surface—Ellis Pattern (First Sort), 4 a - o

Flooring with Concrete 100 ¢cm. thick and Plastered over with
Cement Mortar 1 ; 3—12 mm. thick. .. 34 .

Flooring with Red Cement Plaster, Pol:shod Surface and Thread
Lined ., s s% by o o s .. .

Terrazo (Marble Chips) Floormg—]ald in Situ.

Best Terraced Flooring with Brick on Edge 75 mm. Concrete
and 12 mm. Cement Plastering 1 ;3 to Top and Bottom,

Dest Terraced Flooring with Brick on Edge, 75 ‘mm. Concrete 12
mm. Cement Plastering 1 :3to Bottom and on Top Pressed
Tiles set in Lime Mortar and Pointed with Cement Mortar 1 1 3.

Flooring with Gravel 15 em. Thick . 553 s W oo

Teakwood Flooring 40 mm. thick. .. w5 '~ I an

Page
Number,

341

341

341

341

341

341

342

342

342

342
342
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37

47
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SECTION VI
FLOORING

LS. INDIAN STANDARDS—EXTRACTS. ' Page
Nuumber. : ;\'umber-

$766—1970 Code of practice for laying burnt clay brick flooring .. -4 o B 347
$491—1969 Code of practice for laying in situ granolithic. concrete floor topping. .. e 348
2571=1970 Code of practice for laying in situ cement - ncrete flooring. » @ i 348
1443—1959 Code of practice for laying and finishing of cement concrete flooring tiles. s 353
3670—1966 Code of Practice for construction of timber floors .. .. 7 355
2119—1962 Code of practice for brick-cum-concrete composite (Madras terrace) floor or roof. 359
1196—1968  Code of practice for !ayin‘g bitumen mastic flooring .. = P 5 e 359
3583—1966  Specification for paving bricks. . % . . ve 0 - v 360
1237—1959  Specification for cement concrete flooring tiles. b ca. e S, s 361
1629—1966 Specification for structural timber in building .. .. .. .. e 362
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TABLE 1—COARSE AGGREGATE.
(Clause 4.2.1.1.)

1.S. sieve designation. Percentage passing for graded aggregate of nominal size.
B —

~—————— ———— —_——

in mm. 40 mm, 20 mm, 16 mm, 12.5 mm.

@ @ €)) @ ®)

40 i b s 95 to 100 100

20 .e s win 30 to 70 95 to 100 100 100

16 .. 90 to 100

125 s e, S e S e 90 to 100

10 e . o’ 10 to 35 25 to 55 30 to 70 40 to 85

475 .. e . Oto5 0 to 10 0 to 10 0to 10

236 .. . . - ve ie e
4.2.1.2. Fine aggregate:—The griding of fire aggregate for cement percem?ge by weight passing

flooring mix shall be within the limits of one of the two zones given ‘S';’i‘""‘

in Table 2. The fine aggregate shall be described as fine aggregate

I. S. sieve designatiou. — ——
Grading zone 1. Grading zone 2.

of the grading zone into which it falls. a 3 5

TABLE 2—FINE AGGREGATE. 600 micron .. e o 15—34 35—59

LS. sieve designation. Pcrmragcsby weight passing 300 micron .. o - 5—20 8§—30

, r '_i‘w' = 150 micron i e e 0—10 0—10
Grading zone \. Grading zone 2, 5.2, Mtx proportions—~Mix propostions foe he bass concrele Sad
1) @ (&)} the topping for different types of floor finish shall be as specified in

3.
10.00 .. 100 100 Takle
RAJ ) wE ] hwn 90—100 90—100 Notk :—So far the practice had been to use 1:2:4 cement concrte
236 60—95 75100 for topping for bonded finish, but this mixis beingincreasingly rep-
' il laced these days by 1:24:3} mix. because it gives much better work-
1.18 oo o o 30—70 55—90 ability and finish.

TABLE 3—RFCOMMENDED SPECIFICATIONS FOR DIFFERENT TYPES OF CEMENT CONCREIE FLOOR FINISHES.

Type. Sub-base. Base concrete. Topping. Remarks.
— - ™ r A .1
Minimum thickness. ~ Mix.proportion. Minimum thickmess ~ Mix. proportion.
in mm. in mm.
m @r (€)) “@ ) (6) 1 ©)]
A. CONCRRTE FLOORING LAID OVER GROUND.
Th con- 100 Cement concrte 1:4:8 20 .» Cement concrete1:2 Cement  concrete
y s%:l?m ground (cement: fine aggre- to3(cement;stone  topping shall be
covered with 100 gate: course stone aggregate size  laid monolithic
to 150 mm. well aggregate of 40 475 mmand below with the base
rammed (prefera- mm and below by by volume). concrete.
bly course) sand volume). - s
% thick hard 100 Cement  concrete «» Cement concrete In places such as
e l%ﬂl;mﬂf Iwe“ con- 1:4:8 (Oem:m: fine 1:2:4 (mt; fine garrages m
sotidated dry brick aggregate. coarse aggregate: coarse  wheeled  traffic
or stone aggregate stone) aggregate of stone a; teof comes into con-
blinded  with 40 mm, and below size 12.5 mm and  tactwith the floor-
MOORUM (dis- by volume. below by volume).  ing the sub-base
integeated  rock) shall have a hard
or coarse sand core over the
tlaid over  well well ramned sand
rammed sand filling. The Cement
filling of 100 mm. concrettc  topping
thick. shall be  laid
monolithic  with
the base concrete,
466-3—45
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TABLE 3—RECOMMENDED SPECIFICATION FOR DIFFERENT TYPES OF CEMENT CONCRETE FLOOR FINISHES.

Sub-base,

@

Stone ballast (40

mm. graded aggre-
gates) mixed with
locally available
yellow or redsoil
or soft Moorum
in 1:1 proportion
shall be compact-
ed to about 300
mm, thickness and
thoroughly satura-
ted with water.
This surface should
be further covered
with another 200
mm thick layer
of soft MOORUM
or cinder or sand
and  compacted
properly  before
laying the base cone
crete.

Thoroughly consoli-

dated ground cov-
ered with 100 to 150
mm well rammed
(preferably coarse
sand.)

11 - “THoroughly consoli-
* « dated

ground
covered with 100
to 150 mm. well
rammed (preferably

... . Coarse sand).

i

Base concrete
A

" Minimum thickness Mix—propomor;.

in mm,
(3)

100

100

@

Cement concrete

1.4.8, (Cement:
fine aggrigate:
course stone
aggregate of
40 mm. and
below by volume.)

Cement concrete

1:5:10 (Cenent;

fine aggregate:

coarse stone

a te of size
mm and below

by volume) (or

lime concrete).

Cement  concrete Under layer 25,

1:5:10 (Cement:
fine aggregate:
coarse stone aggre-
grate of size 40mm.

Toppfi:g.

‘Wearing layer 15.

'.B{inlm thickness Mix-propo rtion

©)

Remgri .

)]

Cement concrete 1:2 Inthe regions having

to 3 (cement stone
aggregate of size

4.75 mm and below

by volume).

expansive  soils
like the  black
cotton soil the
sub-base shall be
laid as described.
The topping shall
be laid monolithic
with the base
concrete.

(Jementooncretel':zi: Topping shall be

334 (Cement; fine
aggregate: coarse
aggregate of size
125 mm, and
below by volume)

Under-layer cement
concrete, 1:3:6.
(cement: fine)
aggregate coarse

., stone aggregate of

size 12.5 mm. and
below by volume.

Wearing Tayer cement

concrete 1:2 to 3
(cement :  stone
aggregate of size
4,75 mm and
below by volume).

laid separately over
specially prepared
surface of set and
hardened base con-
crete. =

Under-layer shall be
laid separately over
specially prepared
surface of  set
and hardened base
concrete. Wearing
layers shall then
be laid over the
green surface of
under layer and
finished monoli-
thick with it.

Note.—In regions having expansive soils, the sub-base shall be laid as givenin type I-B for both Type II and Type III flooring.

B, FLOOR TOPPING LAID OVER STRUCTURAL / SUSPBNDED SLABS.

aggregate of size

"

Cement concrete 1:2° Cement concrete
to 3 (Cement: stone

tl:il?ing shall be
and finished

4.75 mm, and below  monolithic with

by vloume).

the structural slab,
For this purpose
the topping shal
- be laid immedj-
ately  after the
structural concrete
has stiffened
enough (butis still
green) to allow for
the workemen to
tread over it by
placing planks.
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[ABLE 3—RECOMMENDED SPECIFICATIONS FOR DIFFERENT TYPES OF CEMENT CONCRETE FLOOR FINISHES— o1,

Tvpe.

Sub-base. Bagse cﬁrﬂe.
'anfmum thickness Mix-proportion, F
in mm.
(¢)] (3 (4)
V. .
Vi &
vii 5 50 to 75 Lime concrete.

5-7. Size of panels.—Floor finish shall be divided into suitable panels
so as to reduce the risk of cracking. Size of the panel is governed
by the thickness of floor finish, the type of construction (monolithic
or bonded construction) local conditions of temperature, humidity
and the season in which flooring is laid. For floor finish laid in
exposed situations or in hot and dry climates, the size of the panels
shall be smaller as compared to the floor finish laid in less exposed
situations or in cold and humid climates; thesize of panels for
integral floor finish can belarger than that of floor finish laid
separately on the hardened base. Generally, no dimensionof a
panel shallexceed 4 m in case of floor finish laid monolithically
with the base concrete and 2 m in case of floor finish laid separately

on a hardened base; length of a panel shall not exceed 1 1/2times its
breadth.

5-7-1 The jointsin the floor finish shall extend through the borders
and skirtings. Ifthe skirting is laid monolithic with the flooring
.a border of about 300 mm width must be provided a round the floor.
The width of border provided around the floor when the skirting is
not monolithic with floor finish shall not exceed 450 mm.

466-3—45A

~ Topping. Remarks.
i —— A . |
Minimum thickness Mix-proportion.
in mm.
) O] @)
25 v+« Cement  concrete Topping shall be
1:2%:34(Cement: laid directly over
fine aggregate: the specially pre-

coarse stone ag-
gregate of size 12.5

pared surface of
set and

mm, and below structural slab.
by volume).
Under layer 25. .. Under layer cement Under layer shall
concrete 1:3:6 be laid directly
(cement: fine over the sp:cially
aggregate: coarse j sur=
stone aggregate of ace of set and
size 12.5mm and hardened  struc-
below by volume.)  tural slab. Wear-
ing layers shall

then be laid over
the green surface

of under layer
and finished mono-

’ lithic with it.

Wearing layer 15 .. Wearing layer cement
concrete 1:2 to 3
(Cement: stone
aggregate of size
4.75 mm and below
by volume.)

Same as for V or VI Cushicning layer
of lime concrete
shall be laid over
the sur-
face of structural/
suspended slab.
Cement concrete
topping shall be
laid as for V or
VI. Lime comn-
crete shall be
prepared and laid
as per relevant
requirements  of
1.5.2541-1965"
Code of Practice
for use of lime
concrete in buil-
dings.”

5:7-2. Construction joints between bays of the floor finish should
placed over any jointsin the base concrete.

8. Laying concrete flooring on ground.,

8:1. Floor finish laid monolithically with the base concrete
(finish types, Iand I-A and I-B).

8:1-1 Preparation of sub-base.

8.1.1.1. The ground or earth filling shall be thoroughly compacted
so that there are no loose pockets left any wherein the whole area
This shall then be covered with clean sand well consolidated to a
thickness of not less than 100 mm. Great care is necessary in the
preparation of the sub-base, as a settlement in the sub-base may cause
the failure of the whole floor.

8:1-1-2- In situations, such as garages where wheeled traffic comes
into contact with the flooring sub-base shall consist of well compacted
sand layer of 100 mm thick and an additional 100 mm thick well
compacted hard core of dry brick or stone ballast (40 mm size)
blinded with Moorum disintegrated rock or coarse sand.

8:1:1:3- In the case of expansive soils, like Elack cotton soil,
stone ballast (40 mm graded aggregates) mixed with locally available
yellow or red soil or soft Moorum in 1:1 proportion shall be
compacted to about 300 mm thickness and thorcughly saturated with
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APPENDIX A.
(Clause 4:].1.)

Species of timber recommended for timber floors.

A-1. The following species listed according to the. percentage of
identation for hardness, taking teak (tectona grandis) as 100 may
be used for floor boards :— _
135

GURJAN (Dipterocarpus tuberculatus)
ROHINI (Soymida febrifuga) .. .. .. 130
SATINWOOD (Chloroxylon swictenia) .. v . 130
MANIAWGA (Carallia lucida) .. .. .. 125
AXLEWOOD' (Anogeissus latifolia) .. .. 120
" KALASIRIS (Albizzia odoratissima) 120
BIJASAL (Pterocarpus Marsupium) 100
.LAUREL (Terminalia tomentosa) .. i 100
WHITE CHUGLAM (Terminalia bialata) 100
TEAK (Tectona grandis) 100
LONDI (Lagerstroemia Pawiﬂora}. ‘ o .o 95
"WHITE CEDAR (Dysoxylum malabaricem) .. 95
KINDAL (Terminalia Paniculata) .. o > 95
PALI (Dichepsis eliptica) .. i ow ks 90
KOKKO (Albizzia lebbeck) g W aup l =Bl
ROSEWOOD (Dalbergia latifolia) . . TR 90
KASI (Bridelia retusa) - .. ve 3 . 85
SISSCO (Dalbergia Sissoo) .. .. .. .. 85
PINEY (Hardwickia Pinnata) .. .. .. 85
JARUL (Lagorstroemia bypoleuca) b alln 80
ANJAN (Hardwickia binata) .. .. .. 70
FIR (Abies Pindrow) .. '., v B 65
CYPRESS (Cupresseus torulosa) .. 21 3 60
MACHILUS (Machilus Macrantha) i & 55

A-1.1. For detailing the species of timber suitable for floor board-
flisted in order of strengthin hardness) other important characs
teristics, namely, shock resisting ability, strength as a beam and
retention of shape have also been taken into account..

APPENDIX B.
(Clanse 4.1.1)
Species of timber recommended for girders and projecting poists.

B-1. For girders, binders and bridging joists, the following species
may be used :(— ‘
(a) For spans of 12 m. and greater, all species of group ¢ Super”
specified in L.S. 3629—1966.

(b) For spans greater than 6 m. but lessthan 12 m. a]l specieg
of group *¢ Standard-* specified in 1.S. 3629-1966.

and
(¢) For spans up to and inc'uding 6 m.—all the species of group
« Ordinary ”" specified in LS. 36291966 may be used.

APPENDIX C.
(Clause 4.1.2,
Specification of Timber for Wood;n Floor Board.
C-1. Timber for floor board. :

C-1.1. The appearance of timber shall be a matter for agreement
between purchaser and vendor.

C-1.2. The abrasion (Hardness) resistance shall be sufficient to
withstand Constant wear and tear.

‘C-1.3. The species should preferably be of non-refractory nature
such that it is easily seasoned in open air and sun with systematic
stacking.

C-1.4. Thickness of floor boards should be from 2:5 to 4 em.

C-1.5 Depending upon the availability and strength, any of the *
species given in A-1 may be used-as floor boards.

C-2. Timber Floor Joists Binders and Girders

C-2.1. The modulus of elasticity, F, of the species should not be
less than 56 246 Kg./Cm?2.

C-2.2. The extreme fibre stress ft. of the <pec|es should not be less
than 85 Kg./Cm®. : :

C-2.3. The species sha“ be such as. will rapidly be seasoned free
from defects.

Note— Depending upon the availability and strength desired. the
species for floor joists. binders and girders shall be selected from
L.S. 3629-1966 and as specified in Appendix B.
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'ROOFING AND CEILING
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Specification No.

Specification No. .

Spéciﬁc;tion No.
Specification No.

Specification No..

-

Specification No.

Specification No:
Specification No.

Specification No.
Specification No.

Specification No.
Specification No.

Specification No.
Specification No.
Spec_:iﬁ;mion No.
Specification No,
Specification No.
Specification No.
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This documant

SECTION VIII

ROOFING AND CEILING
CONTENTS,

44, Rocfiing, General and Materials.

44-A Best Tiled Roofing with Flat and Pan Tiles and Lime Mortar Borders
including Teak Reepers.

44-B Best tiled Roofing with Pan Tiles and Lime Morter Borders including
Teak Reepers at 10 cm. centres.

44-C Test Tiled Roofing with Pan Tiles laid on Bamboe Rafters, Bamboo
Reepers and Bamboo Mats including Lime Mortar Borders.

44-D Best Tiled Roofing with Mangalore Tiles set in Mortar over Flat Tiles
| and including Teak or Country Wood Reepers.

" 44-E Best Tiled Roofing with Mangalore Tiles including Teak or Country

Wood Reepers. d

44-F Madras Terraced Roofing with Brick on edge 75 mm., Concrete,, Three
courses of Flat Tiles and three coats of Lime Plaster to Top and
one Coatof Cement Plaster to Ceiling.

44-G Terraced Roofing with Brick on edge, 75 mm. Concrete two courses
of Flat Tilesin C. M. 1 : 3 to top and one coat of Cement Plaster
1 :3 to bottom.

44-H Reinforced Concrete Roofing and two courses of F}at tiles to top. .

441 Terraced Roofing with Brick' on edge or reinforced Concrete
Roofing 75 mm. Concrete and one course of Pressed Tiles to Top.

45  Complete Surface Repair to Leaky Terrace Roofs

46 Best Thatched Roofing 25cm. thick, including Bamboo Rafters,
Bamboo Reepers and Bamboo Mats.

46-A Best Thatched Roofing using Coconut Cadjan Madals

47 Roofing with Galvanised Corrugated Iron Sheets

48 Roofing with Galvanised Corrugsted iron Sheets and Pan Tiles over
49 Roofing with Asbestos Cement Corrugated or Semi Corrugated Sheets
50 ,12 mm. Teakwood Plank Ceilings (Tongued and Grooved planking)

51 12 mm. Teakwood Plank Ceiling with 35 mm.X 12 mm teak battens
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4.1.1. Black sheets or cold rolled sheets or coils required for gal-

vanizing shall, in all cases, be either annealed or normalized, unless
otherwise specified.

4.2, Galvanizing shall be carried out by first pickling the black
sheets or by cleaning the cald rolled coils in line and then dipping
them in a bath of malten zinc at a temperature suitable to produce
a complete and uniformly adhesive coating of zinc. The zinc.in-
gots used for galvanizing shall conform at least to grade Zn 98 of
[.S. 209-1966 (see also 1.S. 2629—1969).

5. Freedom from defects.

5.1. Galvanized plain sheets shall be reasonablv flat and free
from twist. Galvanised corrugated sheets shall be free from twist
or buckle and shall have uniform enrrugations, true in depth and
pitch and parallel to the sides of the sheet. The galvanized coatin8
shall be clean, even and free from ungalvanised spots and other
defects (some of these defects have been described in 1.S. 2629—

1966).

6. Dimensions and weights,

6.1. Dimensions and weights of galvanized sheets shall Be as given
in Table 1.

6.1.1. Galvanized steei sheets with dimensicns and weights ot her
than those specified in Table 1 may be supplied subject to mutual
agreement between the purchaser and the manufacturer.

6.2. Corrugations—The depth of corrugation shall be 18 mm
(nominal) and shall Have a pitch of 75 mm. (nominal) (see Fig. 1.).

6.2.1. The number of corrugations shall be 8, 10 or 11 per sheet.

' The overall width of the sheet before and after corrugation shal]

correspond to the dimensions as given in Table 2.

7. Tolerance on dimensions.

7.1. N, sheet shall be smaller in length than the specified dimen-
sion, A mavimum tolerance of plus 0-5 per cent (not less than 10
mm.) in length may be allowed.

7.2. The diagonal distances between the opposite corners of any
sheet shall not differ by more than 20 mm.

7.3. The tolerance on the weight of an individual sheet shall be
4-10 per cent and tolerance on each bundle of sheets shall be +5
per cent.

; - . DEPTH
e

=y

7.4. Tolerance on corrugraffons',‘_—-’-l'he' corrugations shall b2

subiect to the following tolerances :—

On depth 2t T
On pitch 2.0 m=.
On overall width after corrugation 410 mm.

7.5. Sizes of sheets.—The sheets shall be of ihe following siz 31—

Length Widt h.
m. m. Y
1.8
2.2
2.5 0-75 or 0-90
2.8 _
3.0

7.5.1. The sheets may also be supplied in sizes other than those
specified above as per agreement between the purchaser and the

.~ manufacturer.

8. Bend test.

8.1. Test samples.—Test picces, preferably L.’ shaped , 230 mm
long and 75 to 100 mm. wide, shall be cut both along und across the
direction cf rolling. :

8.1.1. Bend test pieces shall be selected at the rate of one set.of
2 for every 500 shests or part thereof,

8.2. Requirements.—Samples of galvanized steel sheets sclected
as described in 81 shall withstand bending through 180° round
a mandrel having a diameter specified in 8.2.1. without peeling or
flaking of zine coating. Bend te.t shall be done won -4na acres
the direction cf rolling. .

8,2.1. The diameter of the mardrél around which the test speci-
mien is bent, shall be equal to the thickness of the number of sheets
Specified in Table 3. .

9. Zinc ccuting.

9.1. The weight of coating referred to in this specification shall
represent the total weight of zinc., both sides inclusive.

: 9.2, Onany sample selected at random from the delivery in a.m
dance with 10-1, the coating for the different classes shall be  within
the limits specified in Table 4.

I8MM  NOMINAL

PITCH

TEMM  NOMINAL

FIG |. DEPTH AND PITCH OF CORRUGATION
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13:34:1-5+ Measurements.— Specification in para 13-33°6 will brld
good,

13:54:1-6. Rate. - Rate shall include the cost of all labour and

materials involved in all operations descriked atove.

13:54:1-7. Other details.— S:p<cification for ** Painting (Generan ”
“in paragraph 13:33 shall hold good as far as possible.

13:54-2. Removing old paint with caustic soda soluytion and pre-
paration of surface |

12-54:2-1. Application.— Caustic soda dissolved with 48 times its
volume of water shall be applied to the old paint with a brush and
when the paint film lifts and wrinkless it shall be thoroughly scrapped
off in the same way as in sub-paragraph 13:54-1-2. After the sur-
face has been stripped thoroughly, it shali be rinsed with several
<hanges of clean water to remove all traces of alkali, which if allcwed
to remain are liable to spoil the new paint applied over it. A little
acetic acid or vinegar added to the final change of rinsirg water
helps to neutralize any remaining alkali,

13 54-2+2. Precaution.— Caustic soda as its name implies is a
corrosive liquid and care should be taken to see that no liquid spills
over the skin or clothing.

13:54:2:3. Prepuration of surface, measuremen:s, rate and o'1.(1
details : — The specification for these shall be the same as in co:1e
ponding sub paragraph of 13-54-1.

13-54-3. Removing old paint with blow lamp and préparing surface-

13:54:3+], The paint shall be removet.l either with a blow lamp ot -

with an areacetylene equipment, The flame shall be allowed to play
upon the paint just enough to soften it without charring eithsr the
paint or thes  background. The softened paint shall then be
removed with a stripping knife following the flame as it is moved up
the surface. ¢

Burning off shall begin at the bettom of a vertical surfice and
shall proceed upwards.

13:54-3-2. Precautions.— Removal with blow [amp shall not be
done on narrow or carved under cut surfaces or where #her: 13 risk
of damage to neighbouring materials such as panes in glazed windows.

-

13-54:3-3. Preparation of suiface, measurements, rate and other
dztails. — The specifications for these shall be the same as in the
corresponding sub-paragraphs of 13.54-1.
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