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Housing Sectional Committee, CED 51

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the
Housing Sectional Committee had been approved by the Civil Engineering Division Council.

Considerable shortage of houses in the country, which is also increasing continuously, has led to
increasing stress being laid in the development programmes of central and state governments, on
facilitating speedy and economical construction of houses. The problem of housing being greatest
amongst the lower income groups, both rural and urban, the greatest stress is being laid on housing for
these target group.

This calls for development and standardization of new building materials and construction techniques
which arc simple and economical, commensurate with structural and hygienic safety and durability. in
order to ensure speedy and economical construction.

This standard is one of the series of standards on new materials and techniques of roof/floor construc-
tion which when implemented is likely (o result in substantal savirgs in materials and cost of construc-
tion. in addition to achieving speedy construction. The other standards in the series arc:
a) Design and construction of roofs using precast reinforced concrete L-panel — Code of practice
b) Prefabricated brick panel and partially precast concrete joist for flooring and roofing --
Specification
¢) Design and construction of roofs and floors with prefabricated brick panel — Code of practice
d) Precast reinforced concrete channel units for construction of floors and roofs — Specification

e) Design and construction of floor and roof with precast reinforced concrete channel units —
Code of practice
f) Precast reinforced conerete planks and joists for roofing and flooring —- Specification

g) Design and construction of floor and roof with precast reinforced concrete planks and joists —
Code of practice

h) Construction of walls precast using concrete stone masonry blocks — Code of practice

Prefabricated rteinforced concretc L-panel can be used for construction of sloping roofs in place of
conventional roofings. It mainly consists of a full span reinforced concrete L-shapes component
thercby combining sheeting, purlins and batlens of a conventional sloping roof into a monolithically
composed component fulfilling the functions of all these separate components. The panel acts as
L-beam having wide flange for resisting flexural compressive stress and hence resulting in an cfficient use
of material thereby leading to considerable saving in material and overall cost. Additional advantages of
L-panel are its durability, aesthetic presence and its reusability to suit temporary constructions.

Considerable assistance has been rendered in the preparation of this standard by the Centra’ Building
Research Lnstitute, Roorkee, who have developed this technique.

The composition of the technical committee responsible for the formulation of this standard is given in
Agpnex B.

For the purpose of deciding whether a particular requirement of this standard is complicd with, the
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded oft in
accordance with 1S 2:1960 ‘Rules for rounding off numerical values ( revised ). The number of
significant places retained in the rounded off value should be the same as that of the specified value in
this standard.
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Indian Standard

PRECAST REINFORCED CONCRETE L-PANEL
FOR ROOFING — SPECIFICATION

1 SCOPE

This standard lays down requirements for prefabricated
reinforced convrete L-panels used for making roofs for
buildings. This standard also covers the requirements for
prefabricated reinforced concrete channel units which are
to be used along with L-panels in the roof construction.

2 REFERENCES
The following Indian Standards are necessary ad-
juncts to this standard:

IS Na. Tule

43 Mild  steel and medium tensile
(Part 1) :|1982  steel bars hard-drawn steel wire for
concrete  reinforcement: Pant 1
Mild steel bars (third revision)
Code of practice for plair and rein-
forced concrete (third revision)

1978
1985

2645 :[1975

Specitication  for  high  strength
detormed steel bars and wires for con-
crete reinforcement (turd revision)
Specification for integral cement
water proofing compounds (first
revision )

Methods for random sampling

1968

14242 : 1995 Design and construction of roofs
using precast reinforeed concrete

L-panels — Code of practice
A MATERIALS

3.1 Concrete

Concrete used for making L-panel shall conlorm to
grade M-15 or for higher rainfall area or corrosive
atmosphere, grade M-20 of IS 456 : 1978, Raw
materials used tor making concrete shall conform to the
requirements ol IS 456 : 1978, lmpermeability of con-
crete shall be ensured, in addition to strength. While
designing the mix or otherwise choosing the proportions,
recommendations ot Table | should be considered.

3.2 Steel

Mild stecl conforming to grade [ to [5 432 (Part 1) :
1982, high strength deformed bars conforming to
[S 1786 : 1985 or other steels as recommended  in
1S 456 : 1978 shall be used.

4 SHAPE AND DIMENSIONS
4.1 Shape

The precast L-pancl units shall have a cross-scection ot
'L shape with end bearing of same depth and width as

the rib of L-section at the two ends of fength. The end
bearing length of rib paralle] to the width of L-pancl
shall be keptlesser than the overall width of L-panet to
provide an overlapping of 80-150 mum depending upon
climatic conditions (see Fig. 1).

4.1.1 Channel Units

Units having a cross-section of channel shape shall
also be produced in required numbers, (o be used at the
caves in a verandah or tor achieving acsthetic eftect

{see Fig.1).
4.2 Dimensions

4.2.1 Length

Length of the components depends upon the room-size
but the maximum span of L-pancls shall be restricted to
4 m. Lower lengths may be preferred, wherever possible,
for casy handfing. A minimum bearing on the gable walls
shall be kept 60 mun on cither side of the L-pancls.

4.2.2 Width

4.2.2.1 Width also varies depending upon the span and is
so chosen as 1o give maximum overall economy. A
guidance may be taken tor choosing the width from Table
2. Also, keeping in view the need for modular (dimen-
sional) co-ordination, final value of width and the nuber
of L-panels required to cover the room of given dimen-
sions may be calculated by using the approximate formula
given below tor a moderate size of room.

Bi+2p=NB-h-2)+ %) +2h . for double
< sloping roof
Br+2p=NB-b-2)+ L + b ... tor single slope rool
4 over two  verlical
walls  with  outer
projection on both
sides

Brvp=NB-b-2)+ D + b .. forsingle slope rool
4 adjoining a vertical
wall (with  outer
projection on one

side only)

where

Br = Outer dimension ot room perpendicular to
span of L-panel, in cm;

p = Outer  rool projection  (horizontally
measured), in e

N = Number of L-pancls reqaired;

B = Width (overally of L-panels, in e

b= Overlap of L-panel; and

D = Depth of L-pancl, in cm.
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‘Fable 1 Utility and Climatic Factors for Design

( Clauses 31 and 4.2.2.2)

Sl
No.

iii)

iv)

vi)

vii)

viii)

Deciding Factor Minimum Specifications
Tvpe of Building Ualhay Chimtes Stope ot Overlap Thickness Griade ot Adimis- Othe
Gable  Between ol Conerete tures i Freatonents
Wil Pancls Flange (MY Conerete Recam-
{tan 0) fem ) fem) mended
(2) (3) (- {3) {6) (7) (8) (9)
Sehaaol buildings, sheds, Very low 14 8.0 3.0 13 Nil -
garage, cte raintall
area
Schoal, buildings, sheds, Low 14 9.0 3.0 15 Nil
ordinary  storage, community rainfalt
buildings, oltice buildings, ¢tc area
School buldings,  residential Medium 1:3.5 10 30 13 Nyl
buildings,  ordinary  shops, rainfal!
general stores, el area
Important residential buidings, High 1:3.0 12 35 20 PP, -
important  shops,  important rainfall
storages, record rooms, ele arca
Very important shops, record Very high 1:2.5 15.0 4.0 25 D.PC. -
rooms, dry storage, ctc raintall
area
Any building Cold and 1.2 10.0 25 20 Nil "
showfalll
regions
Any building at coastal arca Aggressive 1:3 12 35 20 D.P.C Anticorrosive
climaltes treatients
to
reintoree-
ment
Chemical factories, industrial Reactive 1:3.3 10 35 20 DP.C. Anticorrosive
buildings dealing with reactive  cpvironmeni treatinents
matesials, cte o
reinforee-
ment and
other
suttable
coatings
and

NOTE — Ay one of col (2) and (3) shall be the deciding tactor for the design.

admixtures
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Table 2 Schedule of Design of L-Panels and Channel Units
( Ciauses 4.2.2.1,4.2.4,5.1 and 5.2

A Length  Reason-  Depth  Width  Thick- Dead  Dia of Tension Bar Diameter of Bars in Flange
No. able of Rib  of Rib  ness of Weight (see Iig, 1) (see Fig, 1)
Breadth Flange
Ranges S,
! B D r T wd K #: Ry R Ks Ro
( Ali dimensions in millimetres. )
H () (3 4 (5) (6 {7} (3) ) (10 (H (1) (13)
| 1200 S0 80 40 30 52 6 6 6 ¢ -
2 1200 600 80 40 30 62 6 & (4 — 6 -—
3 1200 700 100 50 40 96 6 6 6 6 G 4]
4 1200 800 100 50 40 110 6 6 6 6 6 6
5 1200 900 100 50 40 123 3] 6 6 6 [ 6
6 1 500 SO0 8() 40 30 65 6 6 6 6 6
7 1500 6(X) 80 40 30 77 8 6 6 6 6 e
8 1 500 F00 100 50 40) 120 8 G 6 6 [§) 3}
Y i 500 B{X) 160 50 40 135 S 6 6 6 [0 6
10 1 800 500 100 40 30 82 8 6 8] — [ —
11 [ 800 6} 100 40 30 96 3 6 5] 6 6 6
12 1 800 700 10 50 4t} 142 ] 0 6 6 f o}
13 2 100 50 100 50 30 100 b 4] o] — [
14 2100 550 100 50 30 108 ¥ 6 6 6 6
IS 2100 6 100 5SS 38 132 3 b 6 6 o b
16 2100 650 100 55 KN 143 8 6 6 6 6 6
17 2400 SO0 100 50 3 113 b 6 6 6 6 e
18 2400 550 1K) 50 30 122 b 6 6 6 ¥ 6
19 2400 6(X) 120 55 35 {54 10 8] 6 5] 8 ]
20 2 7K 450 100 50 30 115 8 a 6 — o
21 2700 500 100 50 30 126 10 f 6 6 6
22 2 T(KI 550 120 55 30 150 10 b 6 6 8 6
23 3000 450 120 8 3 144 10 o f - 6
24 3000 500 120 60 30 136 i = & 6 R
25 3000 250 120 o0 30 {59 iy & 8 [ & 5
26 3150 S00 120 60 30 163 10 8 & 6 o
27 3300 400 120 60 30 145 i) N 8 - P
RE 3300 450 130 i 30 164 10 b h
29 3 600 350 130 ) 36 150 10 b o
30 3600 400 140 [INS 0 174 10 10 0
3 3900 300 10 [ 30 157 I i 0 -
32 3 900 350 150 0 30 154 i i "

NO'TL — Mild steel shoutd be used up to 6 mmy din and high strengih deformed bars shouid be tor s mm dis v oo
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FiG. 1 DETALS OF L-PANELS AND CHANNEL UNITS

4.2.2.2 The maximum overall width of the L-panels
shall be as per Table 2 and minimum overlap between

adjacent L-panel bhdll be as per Table 1. For de sibu of
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may be referred.

4.2.3 Thickness of Flange
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the size of units and chmdm co ndmom should be
adopted, keeping it 30 mw tor overall width up to
and including 700 mm and 40 mm for widths up to
900 .

4.2.4 Depthr and Width of Rib

After deciding span, width and thickness of flange in
accordance with 4,21, 4.2.2 and 4.2.3, the dimensions

ot rib chiall b Sl N
01 TI0 Siidii D¢ de e uuuuu llldLLUludlIL\ Wil llK‘ u( \léll

procedure laid down in 1S 14242 : 1995, Alternatively,
the depth and width of rib may also be taken dircctly
from Table 2. Inany case, the width of rib shall be not
less than those given in Table 2

5 REINFORCEMENT

8.1 Main reinforcement required shall consist of one
bar of required diameter provided at bottom ot the rib

NP N T T 1 f - e SR '
O L-pdiit]l Navilg 40 adequdlie Cover fne reguired

diameter shall be designed in accordance  with
IS 14242 : 1995, Alternatively, the required diameter
may be taken from Table 2 which .xpplic% for reinforce-

.......... s frsemvvingg ta maild crtool grada T A0T1C A2) (Dot 113 -
iicnt COMONIINE O Mo 5w bnau\ LIS i (rditag.

1982 and high strength detormed bars as per [S 1786
1978. The detailing shall be followed in accordance
with Fig. 1.

5.2 Reinforcement for temperature and handling shall
be provided in the flange as per Table 2.

5.3 Atthe eaves over verandah where channel units are
provided, the same tensile reinforcement as for L-panel
shall be provided in both the ribs (the total reinforce-
ment thus being double that of L-panel) while the
overall dimensions shall be kept the same.

6 MANUFACTURE
AND CHANNEIL.

6.1 Mould

The mould shall generally be made of well seasoned
good quality timber or an equivalent wood substitute.
For mass production, a steel, FRP or plastic moutd may
be used. The mould consists ol mainly two parts - an
outer trame and an inner picee. Typical detadls of a
mould are shown in ruv 2. While designing
or FRP mould warping, of members should he taken
care of. Appropriate clamps should be oused during
casting of the pancl.

(CASTING OF PANELS)

0 I\ll\lH



6.2 Casting

Quter picces of the mould, after lubrication shall be
assembled over a smooth sheet of paper or alkathene
sheetspread over a smooth and level platform. A thin
layer of cement-sand (1 : 1) slurry with suitable water
praofing compound (see IS 2645 : 1975) mixed in it
shall be spread over the sheet to a thickness of
3 to 5 mm. Well mixed concrete shall then be filled
in the mould over the slurry to halt the flange thick-
ness. Reinforcement cage shall then be placed over
it and the inner piece of the mould shall also be
placed in position. Remaining mould shall be filled
with concrete and well compacted. The top surface
shall be finished with a very thin (2-3 mun) cement,
fine sand (1 : 3) plaster. Inner frame of the mould may
be removed after about 20 minutes and the outer
frame afier about 30 minutes,

6.3 Curing

The panels may be moved to curing yards after 48 10
60 hours of casting depending upon the weather condi-
tions (temperature and humidity). The panels shall be
keptvertical at all stages ol handling and transportation.
Old papers sticking to the back of pancls shall be
removed just at the time of lifting them {rom the plat-
form at wet condition, otherwise it becomes difficult to
remove once it is dried and bardencd.

7 SAMPLING AND ACCEPTANCE CRITERIA

7.1 All the precast reinforced conerele units of the same

IS 14241 : 1995

size, manvtactured from similar materials and under
similar conditions of production shall be grouped
together to constitute a ot

7.2 Five L-paunels and {ive channel units shall be
selected al random out of the lots consisting of 300
units or less ot cach category. For lots bigger than
300 units, 5 units shall be sclected tor every 200 units
or part thereof. In order to ensure randomness of
selection, procedure given in IS 4905 : 1968 may be
followed.

7.3 The sample shall be marked for future identification
of the lot it represents.

8§ TESTS .

8.1 Tests shall be conducted on samples of the units as
given in Annex A.

8.2 Dimension test and dellection recovery during test
shall be routine test whereas failure Joad test shall be a
type test. Type test is intended to prove the suitability
and pertormance of a new design and size of the com-
ponent. Failure load test be applied at the time of any
change in the design.

9 CRITERIA FOR CONFORMITY

9.1 If four out of the five samples of cach category
satisty the dimensional requirements given in 4.2, the
lot represented by the sample shail be deemed to have
passed the dimensional requirements. [ more than one

_/~U~CLAMP A .
5
\ U-CLAMP —
_‘{!i_ ('i\
| PO S R T IY A |
TOLD NEWSPAPER
5 ko L B 7,10
r L o
5 PLAN SECTION A A
L-PANEL
o
Jiry 1 7;k
__B [
LTI I
5y [ Pl SLCTION 88
g — — - "1
CHANNEL UNIT PLAN

P16 2 Draan s or Motrbs ok L-Paser ann Crasytt Usiy ( Tyrie A SKEon )
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unit fail to satisty the dimensional requirements given
in 4.2, the lot represented by the sample shall be
rejected.

9.2 In the deflection recovery test of the assembly of
components, as per Annex A, if the deflection of all
the units 24 hours after the removal of the imposed
load is atleast 75 percent of the deflection under the
load for 24 hours, the units shall be decmed to have
passed the test. If the deflection recovery is less than
75 percent, the lot represented by the unit shall be
rejected.

It the maximum deflection in mm, shown during 24
hours under is less than 40 /D, where [is the effective
span in meter and D, the overall depth of the section in
mm, it is not necessary for the deflection recovery to be
measured and the recovery provision mentioned in this
clause ecarlier shall not apply.

9.3 In the failure load test as per Aniex A, every unitin
assembly shall carry a load atleast equal to twice the

characteristic load to pass the test. {f the load at tailure
is less than twice the characteristic load, the lot repre-
sented by the sample shall be rejected.

10 MARKING

10.1 Each component shall be legibly and indelibly
marked with the following:

a) Indication of the source of the manufacture,
and
b) Month and year of manufacture.

10.2 The components may also be marked with the
Standard Mark.

10.2.1 The use of the Standard Mark is governed by the
provisions of the Burcan of Indian Standards Act, 1986
and the Rules and Regulations made thereunder. The
details of the conditions under which the licence for the
use of Standard Mark may be granted to manufacturers
orproduccrs may be obtained from the Bureau of Indian
Standards.

ANNEX A
(Clauses 8.1,9.2 and 9.3)

TEST FOR PRECAST REINFORCED CONCRETE UNITS

A-1 AGE AT TESTING

The units shatl be tested in assembly at an age of 28 to
33 days alter casting,.

A-2 DIMENSIONAL CONFORMITY

Every five sample out of 300 units or part thereot of
cach category shall be checked for conformity with
dimensional requirements as given in 4.2, Length of
unit-shall be measured with a steel tape atleast 5 m long
graduated in mm division. Other dimensions shall be
measurcd with 1 m long steel scale graduated in wm
dimensions.

A-3 DEFLECTION RECOVERY TEST

A-3.1 At least three L-pancls and one channel un
sclected at random out of the units which have satisticd
dimensional requirements as per 4.2 and 9.1 shall be
subjected to deflection recovery test in assembly as a
roof (see Fig. 3). The precast anits shall be simply
supported with a bearing of 75 minutes on cither end ot
the units over masonry walls with a 6 mu thick mild
steel plate fixed in slope at top ol the wall. For con-
venience of placement of loading blocks over the Hange
ol units, the pabte wall slope shall be keptquite Hatand
not more than 10 10, After placement ol L-panels and
channcl unit in assembly over the wild steel plates over
sloped gable walls, the gap at bearing shall be tilled up
with 1:2: 4 concrete or with suitable cenient, sand and
mortar. Design dead foad other than due to concrete

weight for the unit shall be applied uniformly over the
units through loading blocks or by other means. A dial
gauge having a least count of 0.02 nun or less and a
range of 50 mm or more shall be fixed at midspan of
cach unit. The dial gauge shall be adjusted to indicate
zero reading under self weight of the unit and applied
dead load.

A-3.2 The units shall be subjected to a unitormly dis-
tributed load equal to 1.25 times the imposed load, that
i 1.25 times the design live load applied through load-
ing, blocks of concrete or steel. Alternatively, uniform
load could be applicd by hydraulic joint through a scit
reacting frame and a sctof beams to distribute the loads.
The Toad shall be retained for 24 hours. Atter recording
deflection at the end of time period, the Toad shall be
removed,

A-3. 3 Twenty four hours atter removal of the Joad, the
deflection of cach unit shall be recorded again,

A-4 FAILURE LLOAD TEST

A-4.1 The unit which have passed the deflection
recovery test shall be subjected further to failure load
test. Loading shall be done unitormly through loading
blocks or through hiydraulic jacks and a setof beams to
distribute the load. I loading is done through Hlocks,
sullicient gap shall he cosured that they do not touch
cach otherevenat the final stages of foading, 1o prevent
transicr of Toad through arch action. Placement of ioad
mg, blocks shall be done from an independent scalfold
asaosalely precaution.
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A-4.2 The oading shall continue till the units fail. If no
failure occurs by crushing or breaking of the unit, the load
causing a deflection equal to 1 in 60 of clear span of the
unit shall be considered as the faiture load. To check that

the limiting deflection is not exceeded, a steel marker
stiall be fixed below the unit at midspan, bearing a gap
of Tin 60 of clear span before the start of the test.

le-— LOADING
BLOCKS

ASSEMBLY OF
L-PANEL ANU CHANNEL
UNIT

6mm THICK
MS PLATE FIXED
WITH MORTAR

| w
-r BRASS STUD p

{

|

X

-

T~ DIAL GAUGE

L BELOW EACH //

PANEL 7 ) 800 mm or
740 iMom

/L

LA A LR BT
FOUNDATION . 450 “_,{
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w
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1
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2 SECTION X-X
. 1, . ;I e
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ANNEX B
(Forewaord)

COMMITTEE COMPOSITION
Housing Sectional Committee, CEI) 57

Chatrman
Dr P S, ASUNDARAM
Members
Suw G R, AMBWANI
Sy AroMar Ravy

Pror H.P. Banar
Pror Susik Sana ( Alternate )

Sur K. K. Buamadar
Surt M. N. JoGLekar ( Aliernate )

Sure H. U, Burant

Shmt S N. CHATTEIEE
CHIEF ARCHITECT

SENIOR ARCHITECT ( H & TP - 1) ( Alternate )
CHIEF ENGINEER, AUTHORITY

ARCHITECT, AUTHORITY ( Alternate )
Crigr Enciineer (D)

SuPERINTENDING ENGINEER (D) ( Alternate )
Encineer MeMbek, DDA
Suri Y. K. Gara

SHRI CHETAN Vaiova ( Alternate )

SHrt O. P, GAryaLl
Dr N. K. Jain ( Alternate )

Suwe T.N. Gurta

St HARBINDER SINGH
Sunt R.N. Acrawat ( Alternate )

Dx K. S. Jacpisk

Dr B. V. VEnkataraman Repoy ( Alternate )
Suri N. N. JAVDEKAR

Shri P. M. Desupanpe ( Alternatc )
Suri T, P. Katiarpan

Surt J. BHuvaneswaran ( A lternare )
Kumart Nina Karoor
Shrt A. K. M. Karm
Surt K. R. S, KrIisHNAN
CoL-D. V. PADSALGIKAR
Shra Raia SiNeGH

SHRIS. SEIVANTHAN ( Alternare )
Dr A. GG. Mabtava Rao

Sirt 1. K. Mani ( Alternate )
Sure T K. Sana

Suri R K Miraw ( Alternate )
Suxi ). S, SHARMA

Suw B, B. Gara ( Alternate )
SHri L, VENKAIARAMAN, ‘

Director (Uiv Engg)

Representing

Ministry of Urban Development, New Delhy

Municipal Corporation of Dethi, Delts
The Action Research Unit, New Dethi
School of Planning and Architect, New Dethi

Housing and Urban Development Corporation, New Dethi

I personal eapacity (1, Sudhna Enclave, Panchsheel Park, New Delli

110017)
Caleutta Municipal Corporation, Calcutta
Central Public Works Department, New Delhi
Maharashtra Housing and Area Development Authority, Bombay

Central Public Works Department, New Delhi

Delhi Deveiopment Authority, New Delhi
National Housing Bank, New Delhi

National Council for Cement and Building Materials, New Delhi

Building Material and Technology Promotion Council, New Dethi
Public Works Depariment, Government of Rajasthan, Jaipur

Centre tor Application of Scienee and Technology to Rural Arcas
(ASTRA), Bangalore

CIDCG, Maharashtra

Tamut Nadu Siom Clearance Board, Government of ‘Tamil Nadu, Madras

The Mud Village Society, New Delhi

Housing Department, Government of Meghalaya, Shillong
Department of Science and Technology (DST), New Delhi
1. G. Shirke and Co, Pune

[IRCON, New Delhi

Structural Engineering Research Centre (CSIR), Madras
Engincer-in-Chiel's Branch, New Dethi

Central Building Rescarch Tnstitute (OSIR), Roorkee
Director General, BIS (5 c-officio Member)

Member-Scerctury
Shrd K. Prasan

Joint Director (Civ Engg), BIS

¢ Contined on page 9
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( Continucd from page 8 )
Panel for Modular Coordination and Prefabrication for Mass Scale Housing, CED 51 : P2

Convener Representing
Suri T. N. Gurta Ministry of Urban Development, New Dethi
Members
SHr Y. K. GaraG National Housing Bank, New Delhi
Surt SuniL Berry ( Alternate )
Suri M. N. JoGLEKAR Housing and Urban Development Corporation, New Delhi
Pror V. P. Raors School of Planning and Architect, New Delhi
Pror P. K. ChoupHary ( Alternate)
Suri G. S. Rao National Building Construction Corporation, New Delhi
REPRESENTATIVE B. G. Shirke and Co, Pune
Dr A. G. Mabnava Rao Structural Engineering Research Centre, Madras
SHri K. Mani ( Alternate )
Surit S. Roy Hindustan Prefab Ltd, New Detlhi
Suri M. Kunou ( Alternate )
SHRI L. S. SHARMA Central Building Research Institute, Roorkee
Suri M. P. Jai Sivcu ( Alternate)
SuvemnTENDING ENnGineer (D) Central Public Works Department, New Delhi

Execunive Encineer (HQ) ( Alrernate )
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