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Al~ENO~[NT NO. 1 MARCH 1986

TO
15:10505-1983 CODE OF PRACTICE FOR CONSTRUCTION OF

FLOORS AND ROOFS USING PRECAST CONCRETE WAFFLE UNITS

(Page 5, clause 4.4) - Add the following sentence
at the end of the clause:

'Guidelines for design of floors/roofs using waffle
units is given at Appendix B.f

(Page 9" Appendix A) - Add the following new
Appendix B after A-2.1:

APPENDIX B
(Clause 4.4)

GUIDELINES FOn DESIGN OF FLOORS/ROOFS
USING WAFFLE UNITS

B-1. LOADS AND FORCES

B-l.l Loads and forces shall be taken in accordance
with clause 17 of Is:456-1978*. In addition, slab
should be checked for incidental concentrated load
which is likely to occur during the construction.

B-2. ANALYSIS OF FLOORS/ROOFS

B-2.1 The floor/roor with waffle units up to a span of
6 metres having ribs of width not less than 100 mm

~ (excluding thickness of precast vaffle ribs) spaced
at not more than ,50 mm may be analysed as solid slab
spanning in two directions at right angles in accordan
with 23.4 of 18:456-1918* or as flat slab in accordanc
with 30 of 18:456-1978*.

·Code of p ract Ice- for plain and reinforced concr e
(third revie ion) • -
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B-2 .;~ 'I'I.c fLoo r Zr oo f \oJILh wurrlc un i Ln hnv i ng !;pnn of
uor e than G In and n rib spacing of more thalJ 150 111111

S ha.l l, be designed as slab and grid beam syst em. 'I'he
shear at the interface of precast and in-s'ltu concrete
shn L]. he cnlc ul.at: ed and su i t a bl. e shear keys/ shear
r c illfo.~~~"e nt . G})ull b e rJro~ ided. t a avo ill sepurnt, ion. a ..

NOTE - When the s pan of waffle unit is more t hn n
'( ~) 0 II0u, t 11 e G L1'" U c t ur n 1 <1 c ~) i gil 0 f t 11 e U III L s 11o u1 d
b c nud c •

B-3. COrrrROL OF DEFLl£TION

B-3.1 If·the syst em is a nu Ly s ed as per ll-2.1, the
deflection shall be restricted in accordance with 23 of
IS:hj6-1970* and the depth of rib of the unit shall be
considered us depth of s.l n l»,

13-3.2 If the system is unn Ly s od ClS per B-2.2, the
deflection should be restricted ill o.ccordnnce with
22.1, 22.2 lind ?3 of IS:lt56-1970*.

B-4. DErJ\ILIHG OF nEINFOnCEME1~T

B_l~.l Shear stress in t he ribs shall be caLc u.LuLu d ns

per IS: 145 6-19
rr8*.

n-l~.2 Detailing of the r e i nf'o r c emcrrt shall be do n e
in uccordo.nc e \01 it h c Ln uu e 25 of If;: 1, jG-19'lBK •

*Code of practice for plain and reil~orced concrete
( tJl i.rd reui:e iOll) •

(lJOC 32)
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IS : 10505 • 1983

Indian Standard
CODE OF PRACTICE FOR

CONSTRUCTION OF FLOORS AND ROOFS
USING PRECAST CONCRETE WAFFLE UNITS

o. FOR E W 0 }{ D

0.1 This Indian Standard was adopted by the Indian Standards
Institution on 28 February 1983, after the draft finalized by the Prefab
ricated and Composite Construction Sectional Committee had been
approved by the Civil Engineering Division Council.

0.2 The scheme consists of a nominally reinforced precast open box type
concrete units called waffle units laid in a grid pattern and cast-in-situ
concrete in the joints between the units with the reinforcement provded
in the joints. Minimuru thickness of top screed is provided depending
upon structural and functional requiretnents. The finished slab has a
pleasant grid pattern in the ceiling. '[he scheme is suitable for
roofs/floors spanning in two directions.

1. SCOPE

1.1 'l'his standard r ovr-r s t he det a ils of construction or floors and roofs
llsing precast concrete waffle units.

2. DETAILS OF THE SCHEME

2.1 Precast Unit

2.1.1 Shape -- 'The units are of the shape of an inverted trough, square,
rectangular, triangular or any other shape. The ribs of the units may be
given an outwar-d slope to enable the precast components to dernould
easily and also to enable them to act monolithically with cast-in ..situ
beams in joints bel ween the units.

Typical details of cross-section of square waflle slab unit and cross
section of Hoor/roof using waffle units are shown in Fig. 1 and 2
respectively. . 
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NUT EMBEDDED
IN UNIT
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REINFORCEMENT
IN JOINTS

TOP SCREED

WAFFLE UNIT

FlO. 2 TYPICAL SECTION OF FLOOR USING WAFFLE UNITS
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2.1.2 Size - The lateral dimensions of the units should be modular
( see IS : 6820-1972*). The depth of the unit shall be as per structural
design and will vary according to loads and spans. The minimum
thickness of the flange and web of the units shall be 25 mm,

3. MATERIALS

3.1 General - 'I'he mau-rial used for the construction shall conform to
IS . 456-1978t.

4. STRUCTURAL DESIGN

4.1 The grid slab shall be a nalysr.d hy any of the accepted methods of
analysis.

4.2 The precast units shall Have adequate strength and stability in
accordance with relevant code of prac.tice ( IS : 456-1978t ) during tho
following stages:

a) Dcmoulding;

b) J-Iandling, stacking, transporting and placing; and

c) Witl: all design loads together with dead load of in-situ concrete
in joints.

NOTF: - "'here portland pozzolana cement is used delayed strength development
at the early ages shall be considered.

4.3 Loads shall be in accordance wit li IS : 875-1q64~.

4.4 For ca lcu lat i nu the limit state of collapse at the critical cross sections,
at stage of de moulding and handling, a load factor of at least 1·5 shall
be applied for calculating the design limit state of collapse load.

5. MOULD

5.1 The mould used for manufact u ring waffle slabs normally consists of
two parts (a) bottom 1110uld and (b) side moulds, The bottom mould
can be made out of tirn her , masonry, concrete, steel FltP, plastic or any
other material acceptable to engineer-ill-charge. The side moulds simi
larly can be tirnber , steel, I~RP or plastic. When using masonry or
concrete moulds, the top surface shall be finished to the required accu
racy and made smooth.

In case of masonry moulds, the use of chicken mesh or fibre
reinforcement in the top surface vv ill help in making the mould last
longer for higher efficiency. Adrnixt ures for higher strength of concrete
can also he used.

*ltecorllrncndalions fur modular co-ordination rules for (nodular planning.
tCode of practice for plain and re inforced concrete ( third revision ).
t( :(Id., of practice for structural c.;afl"ty of buildings: Loading standards (first rlvisiun ).
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6. REINFORCEMENT IN PRECAST UNIT

6.1 Reinforcement shall be provided according to the structural require
ments. Any mesh type of reinforcement/welded meshjexpanded
metaljchicken mesh with a maximum spacing of 100 rom both ways shall
be provided.

7. CONCRETE

7.1 Mix - The concrete mix shall be of minimum grade M 20 as per
IS: 4:)f)-1978*.

8. CASTING AND CURING

8.1 Mechanical vibration either through mould/table vibrators or screed
vibrator is essential to ensure good compaction. Needle vibrators can be
used for compacting concrete in the ribs and screed vibrators can be
used for corn pacting concrete in the flange. For larger factories, concrete
placing machine which level, vibrate and finish the concrete units can be
ad vantageously utilized.

8.2 Curing shall be done according to IS : 456-1978*. I f necessary, low
pressure steam curing may be provided to get early stripping/release
strength.

9. TOLERANCES

9.1 Tolerances on the dimensions shall be as follows:

a) Length/breadth - ± 5 mm or ± 0·1 percent whichever is
greater, and

b) Thickness _..- ± 21nnl.

10. SAMPLING AND TESTING OF UNITS

10.1 Sampling - Sacnpling shall be done 10 accordance with
Appendix A.

10.2 I ..oad test on Aoor/roof shall be car rind out in accordance wit h the
provisions of IS : 456- 1978*.

11. TRANSPORTATION AND ERECTION OF PRECAST
ELEMENTS

11.1 Lifting Hooks - Wherever lifting hooks/holes are used these shall
be provided at structurally ad va ntageous points to facilitate dernoulding
and erection of the P' ecast unit. The lifting hooks can be formed out of

·Codc o( practice for plain and reinforced concrete ( third recision ).

6
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normal mild steel reinforcing bars with adequate carrying capacity to
carry the self "'eight during dClllollJding, handling and el crtiou , ~\flt\"

erection, the hooks can he either cut or bent dO\\'11 ins ide the SC1('(~d ur
joint concrete that will be laid subsr-qucnt ly.

11.2 Stacking of Units - After removal fro 111 moulrls the precast
units shall be stacked o ver support pI:HTd at about l,'f) of span Irorn ends.
Care shall be t akr n to set' t h a t no su p poir is JlLH ed at lite centre of spau.

11.3 Transportation .... - For t r.iuspo: ling and prectiug t lu: units, rope
sl ings sha II he t it'd near the vru is at 1;:') or tit. \ len '-'1 til fl'OIH pi t lre r end of
the unit. III case' the units are t ra ns portcr] in trolleys, the overhung of
the units from the trolley shall not be mon- than lr~) 01 lenuth. Th« units
shall be lifted m.muul ly or w ith tit.' ht'lp of rha iu }lullc'y hlorks or
mechanically with a hoist or a crane.

11.4 The units shall lH~ pl.tct·d and aligned side hy side across. the span
to bp covered. Placing or units shall b(\ -t a it ....·d from one end of the
building.

12. CURING OF IN-SITU CONCRETE IN JOINTS

12.1 The in-situ concrete in t he joint <hull he cu rer] for at least 7 davs
in accordance with IS : 456-1978*. 'l'llt~ concrete shall be t he-n allo\v~d
to dry for at ]~a'it a \\'(·('k. ..\ coat of cement slurry may be app licd to
the joints to fill the hairline cracks that IIlight have dp\,(,]opf'd.

13. FIXTURES

13.1 Designers shall indicate provisions for fixtures like fanhnoks!insert~!

electric. conduits, etc, to he iucorpora tcd within the precast units or the
in-situ joint.;;/screed co ncrr-te.

13.1.1 Incas c 0 r co n ce a led \vir in g, con d II its 1nay be pIa ce d \\'i t hi nthe
joints along the Jengt 11 or within the "creed before concrr-tiug. I f adequate
thickness is av ailahle this 111ay hf' concealed within tIH~ floor/roofs finish.

13.1.2 Holes, openings and fixtures required to be provided within the
precast units shall be fixed accurately wit h adequate embedment at the
precasting stage. Drillirig of holes/cutting of edges shall not be made
otherwise pcrruit ted by the I~ngineer-in-(~harg(\.

14. FLOOR FINISH

14.1 In case of floor slab, the floor finish shall h« done in accordance
with relevant Indian Standard Code of practice.

·Code of practice for plain and reinforced concrete ( third recision ).

7 
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14.2 To provide adequate resistance against irnpact/aco\J~tic treatment
the floor thickness at any place shall not be less than 75 HUll.

15. ROOF TREATMENT

15.1 Adequate water proofing and thermal insulation to suit local
climatic conditions shall be adopted in accordance with relevant Indian
Standard Corle of practice,

APPENDIX A
( G'[ f:l UJ e )O. 1 )

SAMPLING PROCEDURE FOR PRECAST SLAB UNITS

A-I. LOT

A-I.I All the precast slab units of the same size, manufactured frorn the
same material under si m i la r conditions of production sh all be grouped
together to constitute a lot.

A-l.2 The number of units to he selected from each lot fo dimensional
requirements shall depend upon the size of the lot and shall be in
accordance with col I and 2 of 1'able 1.

TABLE I SAMPLF: SIZE AND REJECTION NUl\.BER
( Clauses A·l.2 and A-2.1 )

LOT SIZi: FIRST SAMPLE SJ<TOND FIHST SI'Tn~"n

SIZE SA\lPLE SIZE RF..'JoTTION H F.11'TTIOS

NtT~Rfo~ll ~l'~llJElt

(1) (2) (3: (4) (5)

Up to 100 5 ~ 2 1

101 to 300 8 B 2 '2

301 to 500 ]3 13 2 2

501 and above 20 20 3 4

A-l.2.1 The units shall be selected from the lot at random. In order
to ensure the randomness of selection, procedure given in IS : 4905-1968*
may be followed.

-Methods for random sampling,

8
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A-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY

A-2.1 All the slab units selected at random in accordance with col I
and 2 of Table 1 shall be subjected to the dimensional requirements. A
unit failing to satisfy any of the dimensional requirements shall be
termed as defective. 'I'he lot shall be considered as conforming to the
dimensional requirements if 110 defective is found in the sample, and
shall be rejected if the number of defect ives is gn~ater than or equal to
the first rejection number. If the number of defectives is less than the
first rejection number, the second sample or tho s.uue size as taken in the
first stage shall be selects J from the lot at random and subjected to the
dimensional requircmen: s. The number of defectives ill the first sample
and the second samplr. shall be combined and if the combined number
of defectives is less than the second rejection number, rhe lot shall be
considered as conforming to the dimensional requirements; otherwise
not.

9
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( Continued (rom page 2 )
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prot No. 21, Satyanegar. BHUBANESHWAR 761007
Kalai Kathir Building, 8/48-A Avanasi Road, COIMBATORE 641037
Plot No 43, Sector 16A, Mathura Road, FARIDABAD 121001
Savitri Complex, 116 G. T. Road, GHAZIABAD 201001
53/6 Ward No. 29, R.G. Barua Road, 6th By-lane,

GUWAHATI 781003
5-8-56C L. N. Gupta Marg, ( Nampally Station Road)

HYDIiRABAD 600001
R14 Yudhister Marg, C Scheme, JAIPUR 302006

117/418 B Sarvodaya Nagar, KANPUR 208006

Plot No. A-9, House No. 561/63. Sindhu Nagar. Kanpur Road.
lUCKNOW 226006

Patliputra Industrial Estate. PATNA 800013

Clo Smt. Sunita Mirakhaf, 66 Ole Annexe, Gandhi Nagar,
JAMMU (TAWI) 180004

T.C. No. 14/1421, University P.O., Palayam
THIRUVANANTHAPURAM 695034

Inlp_etlan OffictJs (With Sal. Point) :

Pushpanjali. First Floor, 206-A West High Coun Roed.
Shankar Nagar Square, NAGPUR 440010

Institution of Engineers (India) Building. 1332 Shiv.;; Nlga,.
PUNE 411006

·Sale. OfficeCalcutta is at 5 Chowringh88 Approach.
P. O. Princep Street, CALCUTTA

t Sales Office i. at Novelty Chambers. Grant Road, BOMBAV

: Sal•• Office i. It Unity Building. Ner81imharaje Square.
BANGALORf

re/ephon.
1331 01 31
l3311376

378882

531640
236 2316
8329295

26348
394966

66 40 21

4038 27
21 01 41

8-28 8801
8-71 19 81

4" 37

20 1083

6213 74
21 88 18
6 6607

262306

821 04

62 61 71

62436

279986

3098628
223971

Printed It D•• Kay Printer•. New Oelhi. Indl. 


