Non - Conventional
Foundations

By Gayatri R Rajesh

- Extracts

Burnt Brick
Foundation

SUB- SYSTEM

Continuous strip foundation in burnt brick masonary that
runs under each load bearing wall.

Masonry footings are laid over base concrete of cement or
lime mix.

A damp proof course is laid on top to protect the super
structure from dampness rising from the soil.

APPROPRIATE FOR

Most single and double storeyed buildings except on

Black cotton soil
Soils with very low bearing capacity
On hard rock

IMPROVEMENTS OVER TRADITIONAL SYSTEMS

Traditional foundations of rammed earth and stone or
bricks in mud or lime mortar had depths and widths often
exceeding 1m. due to thickness of walls they supported.

Using engineering design, foundation widths and depths
have been optimised.

COST COMPARISON OF FOUNDATIONS

BUENT BRICK CLASS Il AND STCNE
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Camaent concrets 136

Lima concrata 1:2:4
Material for Base Concrete

Cost In Ra./ Running m of Foundation

Lima concrets 126

B Burmt Bricks [ Random Stone

Maortar used is Lime-Surkhi 1:2 1 Cost of D.P.C. not added.

Note: All rates are market ratas at New Delhi in Dec' 22
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COMPATIBILITY WITH OTHER SUB-SYSTEMS

Water from ter-
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How to Build

a) Distribute load of the
building over a wide area.

A foundatlon is required to |

: ]
PIRM suPPoRTING GRAUND|!

Ite dimensions can be determined by
a) Load

TJ
M

Higher load- Broader width Higher soil bearing capacity-

Lower depth.
% ThaDPC Should be at
B least 30 Cm mbove

Ground level.

. If unavoidable consult an

R

Clean site of all debris and shrubs.
Layout centre limes using dummy pillare (Burji) and take offsete.

e

Dummy pillars

You will need
For 1.0 running metres of foundation made with base concrets of
lime concrete 1:2:6 and footings of burnt brick Clase Il in lime surkhi

mortar 1:4,

MATERIALS  @TY PEOPLE(Mandays) TOOLS

Lime 26.64kg Mason-024 Masonry tools
Surkhi 0.38 cum, Labour-0.09 Water level
Brick bate 0.8 cum. Ramming rod
Bumt bricks 140 Nos.

clase Il

2) Prevent differentisl '
sattiement of the bullding.

a) Anchor the building
againet |ateral forces.

| consolidation
of soil
For residential buildings upto 2 Plinth T3
storeys on firm ground use these _Lovel p———
dimensions. Grond
level
T=23 cme s
W= 2T+30 = 76 cme
H = 5/6T = 20 cme. I 16
D=2T = 46 cme. ) Tg
The depth depends upon local J‘ T
conditions. When in doubt conform ™
to local practice. S i l W i

Do not make an eccentric
foundation without
consulting an expert.

i Trench

Make sure that lines sre set out accurately.

_— Centreline

Equal offsets for

=2

A triangle with ite sides
in the ratio 3:4:5ls a
right-angled triangle.
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Cost In Re / Running m of Foundation

HOW MUCH
WOUID IT COST

COST COMPARISON OF FOUN

BURNT BRICK CLASS I
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Muterial for base concrete
Cost of D.FC. not added

Camant sand 16 Camdnt sand 1.5 Lims Gurkhi 1:4  Lima surihi 13
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The cost increases significartly when cement ls used instead of

lime for base concrete.

2. The choice of mortar mix- Cement or Lime affects the cost of

foundation marginally.

Foundation Coet = Yillage
Economy
Component
[ 1
Brick + Agaregate + Lime + Skiled + Unskilled
Cost Cost Cost labour Labour
Cost Cost
L 11 J
Manetary Self-help
Component Component

COST BREAK-UP OF FOUNDATION
PER RUNNING m. OF 23 cms. THK. WALL

‘V:E-C. = 2070

Footings in 14 Lime Surkhi Mortar over Lime Conc

E‘urﬂtEr‘le_ Class |I.

rete 1:2:6 base

CRITICAL FACTORS

Design of Foundation section
Choice of Materials For
a) Base Concrete
b) Masonary Footings
c) DP.C.

AN EXAMPLE

To calculats the coet of 1 running m. of foundation in fired bricks (
Class) with lime - surkhl mortar (1:4) over lime concrete base (1:2:¢

a) BASE CONCRETE: Yelume of lime concrete is 0.152 cum.
MATERIALS:
Every cum. of concrete haes:

*  LUme - slaked 0.16 cum or 102 kg.

Coet of lime for 0.152 cum @ Res.1.20/kq. =Re. 1
* Surkhl - 0.32 cum

Cost of Surkhi for 0152 cum @ Re.245/cum = Re. |
* Brick bats - 1.0 cum

Cost of brick bate for 0.152 cum @ Re.175/cum =Re. 2¢

LABOUR

10 cum. of concrete needs
* Mason - 1.5 man days

Cost of mason for 0.152 cum & Re.75/day = Ra.
* Labour - 24 man daye
Cost of labour for 0.152 cum @ Rs.42/day = Ras. 15
* Bhieti - 2 man daye
Cost of Bhistl for 0.152 cum @ Rs.55/day =Rs, 1
=Rs 75
MISCELLANEOUS

Let us assume that we spend 51 of total of
materials and labour on tools, water etc.
Cost of miscellaneous Htems = Rs, 3-

TOTAL COST OF BASE CONCRETE (A) =RS, 79

b) FOOTINGS: Yolume of masonary s 0.31 cum,
MATERIALS:
*  Bricks - | cum of masonry hae 500 bricke
Coat of bricks for 0.31 cum @ Re.0.75/brick =Rs. 16-l
*  Mortar - | cum of masonry has 0.36 cum of mortar.
therefore 031 cum of masonry has 0.112 cum of mortar,
* Lime - 1cum of mortar has 0.2 cum of lime or 128 kg.

Coot of lime for 0.112 cum @ Rs.1.20/kg. =Res. 17-2
*  Surkhi - 1 cum of mortar has 0.8 cum of surkhi

Cost of Surkhi for 0.112 cum @ Re 245/cum = Res. 21-8

LABOUR
*  Mason - 10 cum of masonry neede 7.5 man daye

Cost of mason for 0.31 cum @ Re.75/day = Rs. 174
*  Labour - 10 cum of masonry needs 14 man days

Cost of labour for 0.31 cum @ Re 42/day = Fe, 18-2
*  Bhistl - 10 cum of masonry needs 2 man daye

cost of bhistl for 0.31 cum @ Ra.55/day = Rea. 3-4

=Re., 194-4¢

MISCELLANEOUS

Cost @ 5% of total of materiale and labour = Re. 9-7i

TOTAL COST OF FOOTINGS (B) =R5. 204-2C

TOTAL COST OF FOUNDATION/m (A+B) = RS, 283-81

Note: All rates are Market Rates at New Delhlin

Dec'22

Refer Annexure 3E.

References: Bibllography 1, 4,5, B.

For Coeting of Comparitive technique, Refer Annexure 2




Excavate trench.

Ensure uniform level and adequate depth by checking at every corner

using a water level.

GIVE ANTI-TERMITE
TREATMENT

WITH EITHER

Consolidate bottom of trench

a) Fill back fine sand right next

b) Inject antl termite solution into the trench.

Dig holes at regular
intervals and pour .
solutiop,

2
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Cure base concrete by sprin- &
king water for 3 days.

Prepare [
for base
concrete by
ramming

~, earth, L

Use lean mixes of cement or lime for bass concrete

Lime needs prior preparation, more curing time and a skilled

0 > B

footings are placed accurately.

Plumb
line

Twine positioned on
centre line mark

Use a Damp Proof Course of
etthar

a) Plain cement concrete
(1:2:4), 4 cm thick with

water proofing
compound.

b) Sand stone slabs
grouted with cement
mertar.(1:3)

Do not carry D.P.C. over
door openings. Mark the

positions of doore.

Fa
=

Check horizontal level at
every course.

Check if in plumb at every
Third course.

Spirit level

N TS \
L)




WALL FOUNDATION
11

Studies on the locally available coarse rubble .CD_AMP PReor C‘WE’E (p Fe
stone blocks revealed that the width of the
conventional foundation wall could be reduced
from 450 mm to 380 mm. Based on this
finding the foundation was redesigned as
illustrated in the sketch.
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Data for 1.00 metre length of wall foundation with 330 mm wide coarse rubble

stone masonry in 16 cement mortar
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Materials labour

a) Cement 62.4 Kilograms a) Skilled 0.30 Man days
b) Sand 0.26 Cubic metres b) Sami<illed 0.70 Man days
c) 40 mm agg. 0.15 Cubic metres c) Unskilled 160 Man days
d) CRS 0.43 Cubic metres

e) Shuttering 0.30 Sguare metres

INFORMATION ON THE MODIFIED FOUNDATION WITH 330 MM WIDE
COARSE RUBBLE STONE MASONRY IN 1 : 6 CEMENT MORTAR.

MATERIALS AND LABOUR COSTS ENERGY CONSUMPTION

Total cost = Rs. 424.18 / metre Total energy = 137.1 Megacal / metre
Materials Non renewable
(71.61%.) (97.33%)

Labour Renewable
(23.39%) (2.67%)



ARCHFOUNDATION
(1.2)

REEa MEE R ReE
: . *
What is an arch foundation? CEMENT Moky,sé '

In an arch foundation, the walls are
supported on brick or stone masonry arches
springing from a series of square cement

concrete vases as in the sketch. \
;’%ECL!:D% \ o [[6—T5 v THICK LEAW
FOR PIERS, . ff:_c,:)ETE PSR

When to use arch foundation?

%w,\mwa EARTH FOOTING ( 150MM

e s TS, AS FORMMOR K HICK) PLAIN

a) If condition of the soil is good. FOR ARCH ?EMENT CONCRETE
13 g}

b) Generaly for low rise buildings.

Advant ages

a) Saves materials like cement, coarse rubble stone, sand etc.

b) Labour intensive system.

Disadvantages
a) Requires high degree of technical supervision.

M ethod

a) Square bases of designed dimensions and positions to be excavated and
then '50 mm thick plain cement concrete (1:3:6) should be laid.

b) Soil between these pockets should be cut as per designed profile and 75
mm thick lean concrete (1:5:10) to be lad on it.

c) Coarse rubble stone masonry arch and wall should be constructed as
a monolith.

CONRSE RUBBLE
SIONE MASONRY
P H AND weALL
CONSIRUCTED 45~ &

MONOLITH
L

L)

14 UNDERSTANDING FOUNDATION

Extracted from
Good Construction Practices in Appropriate Technologies
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