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Virbhadra Yojna, Rishikesh

suggested partly making use of
CBRI  devcloped construction
techniques along with others to save
cost,
constructed, specifications adopted
and brielf description of the CBRI
developed techniques used in the
project are covered here,

Planning

The normal plans being adopted
by the U.P. Housing and
Development Board  throughout  the
Statec were adopted with minor

‘modifications to suit the use of -

CBRI devecloped techniques at
Rishikesh. The ncw technique of
stone masonry block walling was
suggested keeping in view the use
ol locally available stone aggregale
and stone boulders which are
comparatively cheaper in cost. The
other new technique suggested was

the prefab brick panel roofing: Both"

these techniques are simple and
labour-oriented and make use of

locally quarried materials. They also

help in curtailing the consumption of
bricks to the barec minimum which
need to be transported from far off
places. To try these techniques two
types of EWS houses (type 15/25(S)
and type 18/40) were sclected by
the U.P. Housing Board. The plans
of both the types of houses are
shown in Fig. 1.

As could be seen from the plans
adopted, the staggered walling 10cm
thick with 20cm x 20cm columns at
intervals to support the PP joists
was adopted to further save.in the
cost of walling. The columns are
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The planning of ‘houses
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considered to be supporting the roof
structure - and transfer the roof load
to the foundations. The balance
portion of wall (10cm thick) works -
as a parly wall and is constructed
simultancously with columns by
providing proper bond with the
columns for its stability. This has *
resultd in use of local material
(stone aggregate and stonc boulders)
and simultaneously saved in the cost
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of walling. A comparison of cost
with the traditional 9" thick brick
wall being -adopted in the region as
a normal practice is projected in the
table below (Table 1).

TABLE -1

Comparison of cost of
23em thick brick wall in
cement sand mortar 1:6

with stone masonry block walling
in cement sand mortar 1:6

Type of walling Cost/M? of wall

(i) 23cin Brick wall in
cement sand monar 1:6
(ii) 20 cm stone masonry
block walling in cement
sand monar 1:6
Staggered stone masonry
block walling in cement
sand monar 1:6
(10cm thick wall with
20cm x 20cm columns
at intervals)
Staggered brick wall in
cement sund morar 1:4

Rs.139.38

Rs.97.70
(iii)

Rs.61.34

(iv)
Rs.86.65

Note : Comparison of cost has been worked
out on the basis of a full lengih wall in a
house actually constructed w site.

As is clear, the saving on
account of adopting staggered stone
masonry  block  walling in
comparison to brick walling works
out to nearly 56% in walling only.
Thus overall economising in the cost
of construction. The staggered stone

masonry block walling is also .

economical than the staggered brick
walling be nedrly 30%. A brief
description of the new techniques
(non-traditional) used is given in the
paragraphs that follow,

CBRI Techniques Adopted

The following non-traditional
techniques developed at the Central
Building Research Institute, Roorkee,
were adopted in the construction of
these houses,

Stone Masonry Blocks

Stone masbnry blocks are (he
rectangular blocks of nominal size,
300mm x 200mm x 150mm and are

cast with the help of bauéry type of
moulds, Fig. 2, After keeping the
stone pieces of 100mm to 150mm
size, the space around them is filled
with lean concrete of mix 1:5:8
(cement : sand : coarse aggregate),
If the shape and size of lower layer
stoncs permit, another layer of
stones is placed, ensuring that there
is a minimum 20mm- concrete
between the two stones and the
stones and mould sides. The
concrete is filled upto 40 to S0mm
above the moulds and is compacted
by using plate/pan vibrator. These
blocks are water cured for 14 days

and air cured for the next 14 days’

before use at site and have an
average compressive strength of 70
to 75 kg/em? at the age of 28 days.
For non-load bearing and partition
walls, 30mm x 100mm x 150mm
nominal size blocks are used
retaining the wall thickness of
100mm, whercas the load-bearing
walls arc generally 200mm  thick,
The casting of these blocks is
similar to the 300mm x 200mm x
150mm blocks.

_Casting of Stone Blocks
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‘while

The masonry was carpje;
using such blocks for the éo[
and party. walls using 1:6 (cen
sand) mortar. The progress o
masonry with use of stone p.
blocks is quite appreciap]y
comparison to the brick .
due to larger size of the unj
masonry (blocks). All the Dmcaul
laying traditiona] i
masonry  would also be neegdeg
case of block masonry. The ]
precaution - other than the blrﬂ
masonry is that the blocks g
not be saturated at the time ofy
in masonry but only need suﬂ‘
welting by sprinkling waler.'ni
curing of - the masonry
thereafter be required as for
brick masonry.

Prefab Brick Panel Roof :

The system comprises of prd
brick-based components and
partially precast RC joists, Py
arc cast by arranging bricks|
rectangular moulds (Fig. 3) ¢
joints are filled with 1:2:4 concy
6mm diameter mild. steel burs, |
in number, are placed in i
longitudinal joints after plagi
concrete below the bars to prof
sulficient cover, and form the of
reinforcement of the panel, i}
partially-precast joists are 130mu
100mm in section and Lhe
reinforcement will depend upoj I
span (Fig. 4). At the time of m%
assembly, partially precast joists !
kept propped till the deck conc
and the concrete over PP joists b
attained strength,” The thickness
deck concrete over the panels|
kept 30mm and is laid after placi(:
6mm diameter mild steel bars, 0
bar on each panel in both direcliot
The savings in materials and coslt
compared to the traditional RC g
are of the order of 25% (o 30%

Specifications Adopted

The general specifications adop
for the construction of the hov
are given in Table 2 indicating!
various traditional techniques and!

:’ji
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Fig. 3

HUMBER OF BHICKS .
TO BE ADJUSTED
KEEPHG JONTB
WIDTH 16 TO 30 mm

M= 18 CONGREYE

-~ SIZE OF BROKEN BRICK
VARY A8 PER LENGTH O

(All dimensions in mm)

" Ycometric view of Prefab Brick Panel

TABLE 2

Specifications adopted

Width as per design,
45cm below ground
level  for  load
- bearing walls and
~ 30cm below ground
level for the non-
load bearing walls,

- Cement concrele
1:5:10 with 40mm
aggregate.

- 18mm  thick cement
~plaster in 1:4 cement
~and coarse sand with

~ waler proofling
- compound and
- covered by 2 coals

Foundati
Con

D.F

1.7 kg/m?,

--(a) R.R. masonry  in
foundation in 1:6
cement and sand
mortar upto the
ground level, and
(b) masonry  with
S.M. Blocks in
1:2:9 (cement :
lime : sand)/1:6
(cement : sand)

Lintels

Roofing

Plastering/
Pointing

of hot bitumen @

Door &
Window

mortar in plinth
a n d
superstructure,

--Prefab thin R.C.C,
lintelsAlintel-cum-
chhajas,

-- Prefab  brick pancl
roof covered with
30mm screed
concrete  1:2:4  with
cement : coarse sand

12Zmm stone
aggregate.

-- 12mm thick 1:2:9
(cement:lime:sand) or
1:6 (cement:sand)
plaster/cement
pointing  1:1/2:4.5
composite mortar or
cement sand mortar
(1:3).

-- Angle/Tee iron frame
fixed with appropriate
holdfasts in C.C.
blocks embedded in

Jambs. Shutters of
scasoned  country
wood,

1 practice,

items of work like painting, w.wash

fcolour wash elc, as per
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- Fig. 4
-8 Partially precast joist
CBRI  developed techniques

alongwith other economical specifi-
cations suggested for the houses,

Conclusion

The economy achieved jn this
project after the construction of 468
houses of two categories mentioned
above has attracted the Housing
Board authorities in the use of
prefab. brick panel roofing in other

-areas and they have started making

use of the same=~in their more
projects. The trial use of stone
masonry block ‘is likely to attract
the autention of U.P. Housing Board
authorities for their use in hilly
region constructions in the future, as
well as it is likely to be popular in
the areas where bricks need to be
transported from long distances.
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