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ISSE FRATERNITY

WELCOME TO NEW MEMBERS

We welcome following new members, who joined after 31-12-2005
M-734 Gandage Shivkumar Narsingrao M-735 Kulkarni Suhas Rajaram

M-736 Barbudhe Gajanan Sheshrao M-737 Tambekar Madhav Dattatraya
M-738 Gadhave Sayaram Dagadu M-739 Redkar Naredrakumar Shridhar

M-740 Wadnap Ajay Nagnath M-741 Mangela Vaishali Kiran

M-742 Sharifi Abdulaziz Abdurrahim M-743 Chande Gautam Uday
M-744 Shah Amit Hasmukhbai M-745 Loya Sanjay Shyamsunder

M-746 Vartak Yogesh Manohar

J-20 Barapte Harish Baburao

WITH THE NEW ADDITIONS, FRATERNITY (AS ON 31.3.2006) IS

MEMBERS : 746 ORGANISATION MEMBERS : 12 JUNIOR MEMBERS : 5

PATRONS : 29 SPONSORS : 8

REVISED STRENGTH : 800

OUR INTENTIONS

1. To restore the desired status to the Structural Engineer in construction industry and  to create
awareness about the profession.

2. To define Boundaries of Responsibilities of Structural Engineer, commensurate with remuneration.

3. To get easy registration with Governments, Corporations and similar organisations all  over
India, for our members.

4. To reformulate Certification policies adopted by various authorities, to remove anomalies.

5. To convince all Govt. & Semi Govt. bodies for directly engaging Structural Engineer for his services.

6. To disseminate information in various fields of Structural Engineering, to all members.

FIELDS CONSIDERED AS ASPECTS OF STRUCTURAL ENGINEERING :

� Structural Designing & Detailing � Construction Technology & Management

� Computer Software � Geo-Tech & Foundation Engineering

� Materials Technology, Ferrocement � Environmental Engineering

� Teaching, Research & Development � Non Destructive Testing

� Rehabilitation of Structures � Bridge Engineering

 & Other related branches
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A]  ORGANISATION MEMBERS :
Sujeen & Associates
Rehab Consultants Pvt. Ltd.
Shirish Patel & Asso. Consult. F
Dalal Consultants And Engineers Limited
A. A. Nayak & Co.
Span Consultants Pvt. Ltd.
Zodiac Construction
Mahimtura Consultants Pvt. Ltd.
Chief Engineer, Design & Consultancy,  CME
Kvaerner Power Gas India Pvt. Ltd.
Industrial Agencies Corporation
Whitby & Bird (India) Private Limited

B]  PATRON MEMBERS :
Refab Construction
Kalpataru Construction Overseas Pvt. Ltd.
Michigan Engineers Ltd.
Progressive Civil Construction Co. (P) Ltd.
Jigna Development Corp. Builders Deve.
Construction Material Services
Indage Development Construction Pvt. Ltd.
Mescon
Buildarch
Ambhe Ferro Metal Processors Pvt. Ltd.
Industrial Corporation of India.
Axiom Refab Construction (India) Pvt. Ltd.

Vyas Kiran G. ( Rajkiran Enterprise )
Vyas Rajesh G. ( Rajkiran Enterprise )
Mehra Rajendra ( Mehra Industries )
Pimpalkhare S. K. (Technical And Scientific Sales)
Ringshia Ravindra ( Pre-Stress Products India )
Mane Hari Bapu
Malik Ashok V.
Chopda Mohan
Abhishek Corporation
Sunanda Speciality Coatings Pvt. Ltd.
Yshpal Construction
Viral Prefab Industries Pvt. Ltd.
Hilti India Pvt. Ltd.
Disha construction
Chaitanya Enterprises
Kontra Construction Pvt. Ltd
Gamzen Plast Pvt. Ltd.

C]  SPONSORS :
RMC Readymix (India) Ltd.
B. G. Shirke ( Construction Technology Ltd. )
B.G. Shirke (Siporex India Ltd.)
Gujarat Ambuja Cements Ltd.
A. C. C. Ltd.
Indorama Cement Ltd.
Ramesh Gopal ( Nickel Development  Institute )
Mahindra Consultant
Orient Timber Industries Pvt. Ltd.

INDIAN SOCIETY OF STRUCTURAL ENGINEERS LIST OF PUBLICATIONS
AVAILABLE AGAINST DONATION AT ISSE HEAD OFFICE

TITLE                                                                                       Amount of Donation

1) Proceedings of National Conference on -
Corrosion Controlled Structure in New Millenium Rs. 400/-

2) Design of Reinforced Concrete Structures for
Earthquake Resistance Rs. 600/-

3) Workshop & Seminars-Seismic Design Book Rs. 150/-
4) Proceedings of One Day Course of ISO-9001 Rs. 150/-
5) Brain Storming Session On Use Of Speciality

Products In Structures. Rs. 200/-
6) Proceedings of Workshop on Software Tools

for Structural Design of Buildings with CD. Rs. 500/-
7) Proceedings of Workshop on Structural Audit Rs. 150/-
8) Professional Services by Structural Design

consultant - Manual for practice Rs. 150/-
9) Guidance for Effective Use of Structural Software. Rs. 150/-
10) Guidance for Effective Use of Structural Software - CD Rs. 100/-
11) Shear Walls in Highrise Buildings Rs. 150/-
12) Seminar Papers of “Innovative Repair Materials / Chemicals” Rs. 200/-
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The case illustrated here  is of a Bridge over river
Mahananda at Dalkhola (West Bengal). This bridge has
12 spans each of 52.80 m c/c. The piers have well
foundations. The superstructure over piers is of Prestressed
Concrete Box Girder weighing 1200 T per span.

A suitable system of enabling structure had to be evolved.

Many ideas came up suggesting span by span staging
erection between piers, complete the span work, dismantle
the staging on floating barge and re-erect the same for the
next span. This process was very laborious, time
consuming and uneconomical. Constructing components
of P.S.C. box on shore and erecting them in position by
crane mounted on floating barge was also not workable.
Novel structural system for this enabling work (ref. dwg.
H) was developed. Main span of 52.80 m between
permanent wells is further divided into four equal spans of
13.20 m and provided with three temporary groups of piles
on either side of the bridge (six in number). Each pile group
consists of three 500 mm dia. piles. Structural steelwork
is used for the staging and centering. Shuttering material
used is 12 mm thick plywood except for box soffit which
is 3.15 mm mild steel. Shuttering is backed up by mild
steel rolled sections. Complete centering and shuttering
assembly in sequence of support system is as follows:

Rollers are provided on each of the pile groups and well
caps (over brackets) with rolling top at + 37.56 level
(ref.dwg. L). Track Girder TG1 is mounted over the above
rollers to support staging. Five Portals (two over wells and
three over pile groups spaced at 13.20 m centres)
consisting of vertical frames F2, F2X and horizontal girder
G2 (ref.dwg. J) are supported on TG1. Two Girders G1
span across each of the Portals to make up full length of
52.8 m. Girders G1 support the shuttering frames of
concrete box soffit, web and cantilever deck by suspension
(ref.dwg. K). Shuttering for inside of  box web and deck is
supported on the soffit slab. Sequence of  operations is
as follows: Concreting of box is done as per the
specifications. After due age of  concrete and as per
specifications, the shuttering is cleared off the contact
with the  concrete box to allow freedom for prestressing.
Only soffit support of the box is retained. After the concrete
box is self-supporting as per the specifications, shuttering
frames are made free of suspension from Girders G1. Two
halves of the soffit shutters are rotated to vertical position
and cantilever deck shutters also are rotated down to the
extent they are free of the concrete deck. Shuttering frames
are in the convenient widths of 4.88 m & 4.16 m and rotated

INNOVATIVE ENABLING STRUCTURE FOR

P.  S. C. BOX GIRDER BRIDGE OVER HIMALAYAN RIVER

(Eng. A. B. Karnik)
over hinges mounted on the Portals and bracing girders in
between. Staging is now ready for ROLLING to the next
span. Soffit shutters are now vertical and  hence, whole
staging has clear passage across the piers. Full staging
on ROLLERS has definite merit as regards accuracy in
line and levels to be achieved as also as a great time saver.
Rolling of whole assembly to next span takes two days
and raising of soffit shutters in line and level take six days.
Thereafter, reinforcement laying for the soffit slab starts.
Earlier estimated time cycle of 100 days for one span thus
got reduced to 60 days. Apart from this great economy in
time and money, system is very safe and accurate.

A. B. Karnik

(Born 22.07.1935)

Graduate in Science (with Mathematics as principal
subject) from University of Bombay (Year 1955); Graduate
in Civil Engineering from University of Bombay (Year 1958)

Life Fellow of the Institution of Engineers (India) - the
Indian Institution of Bridge Engineers -  the Indian
Geotechnical Society -  the Association of Consulting Civil
Engineers (India).

Life Member of  the India Chapter of the American Concrete
Institute – the International Society for Soil Mechanics and
Geotechnical  Engineering - the Indian Society of Structural
Engineers.

Member of the Experts Delegation to China, Honkong,
Malaysia and Singapore (1995), representing The Indian
Institution of Bridge Engineers.

Practicing as a Consulting Engineer since 1962

a) Partner of M/S N.N.Shrikhande & Co. 1962 to 1990

b) Jt. Managing Director of M/S Shrikhande
Consultants Pvt. Ltd. 1978 to 1990

c)   Proprietor of A.B.Karnik and Associates, May 1990
onwards

Recipient of S. B. Joshi Memorial Award for 1997
instituted by the Institution of Engineers (India)
Maharashtra State Centre for “Outstanding
Contribution in Spreading Engineering Knowledge”.

Recipient of ACCE SIMPLEX AWARD 1997 for
“Innovative Design of Structures” instituted by
Association of Consulting Civil Engineers (India)



5INDIAN SOCIETY OF STRUCTURAL ENGINEERS                 VOLUME 8-1, JAN.-FEB.-MARCH, 2006

V
ie

w
 S

ho
w

in
g 

S
us

pe
ns

io
n 

of
 S

hu
tte

rin
g 

fr
om

 O
ve

rh
ea

d 
G

ird
er

To
p 

C
ho

rd
 o

f P
or

ta
l F

ra
m

e 
A

tta
ch

ed
 w

ith
 R

ol
le

rs
 a

t C
en

tr
e 

fo
r

M
ov

em
en

t o
n 

To
p 

of
 C

om
pl

et
ed

 B
ox

 D
ec

k
D

et
al

s 
of

 G
an

tr
y

P
er

sp
ec

tiv
e 

V
ie

w
 o

f G
an

tr
y



6INDIAN SOCIETY OF STRUCTURAL ENGINEERS                 VOLUME 8-1, JAN.-FEB.-MARCH, 2006



7INDIAN SOCIETY OF STRUCTURAL ENGINEERS                 VOLUME 8-1, JAN.-FEB.-MARCH, 2006



8INDIAN SOCIETY OF STRUCTURAL ENGINEERS                 VOLUME 8-1, JAN.-FEB.-MARCH, 2006



9INDIAN SOCIETY OF STRUCTURAL ENGINEERS                 VOLUME 8-1, JAN.-FEB.-MARCH, 2006



10INDIAN SOCIETY OF STRUCTURAL ENGINEERS                 VOLUME 8-1, JAN.-FEB.-MARCH, 2006

1. INTRODUCTION :-

A 24- Storeyed building was proposed at Mumbai,
on a reclaimed land near the sea shore. During the
execution of the work it was anticipated that infiltration of
the subsoil water may take place into the basement
excavation and subsoil slopes would be unstable. Hence,
it was proposed to construct an anchored Diaphragm wall,
to act as a retaining wall, around the basement excavation,

General ground level at the site was at R.L. 31.8
metres. Basement was 50 metres x 50 metres in plan
and its depth was about 8 metres below ground level. The
R.L. at bottom of basement was 23.6 M.

The peripheral stone bund for the reclaimed land
was just 10 metres away from the site. Beyond the bund
there was Arabian sea.

2. SUB-SURFACE CONDITIONS :-
The soil investigation at the site was carried out

prior to this work. Typical subsurface profile, as indicated
by the borelog, is presented below.

Layer Thickness in metres

a) Fill-boulders, 4 to 5

brick bats, murrum

b) Bluish grey marine clay 1 to 6.5 m

( soft to stiff )

c) Basalt Below 6 to 12.5 metres

d) Ground water table 3.15 to 4.4 m BGL.

( which varied with tide )

3. DETAILS OF BASEMENT, DIAPHRAGM
WALL AND CABLE ANCHORS

a)  Basement : The sectional elevation through basement
is shown in figure 1 :

The details are :

Top of basement : 31.85 metres R.L.

Total depth of excavation : 9 to 10 m

Dimensions 50 m x 50 m in plan
with a sump of

5 m x 5 m towards
North –East.

Basement was founded on one metre thick raft. Below
the raft 75 mm thick water proofing material was placed.

b) Diaphragm Wall :-

Diaphragm wall was constructed along the

ANCHORED RCC DIAPHRAGM WALL FOR

BASEMENT NEAR SEA-SHORE AT MUMBAI.
(ENG. D. J.  KETKAR)

periphery of the basement. The details of it are shown in
Figure 1. They are as follows.

Total length of wall : 210 metres
No. of Panels : 42 nos.
Length of each panel : 5 metres
Thickness of Wall : 60 cms
Permissible tolerance : 8 cms in plan

1 in 80 from verticality.

Depth of the wall depended on the level of founding
rock below ground level and varied from 8 to 10 metres.

c) ( i )  Anchors :

The anchors were made up of H.T. Wires using single wire
stressing system. They were installed at angles not
exceeding 450 to the vertical. Initially, anchors were
proposed only in one row with the diaphragm wall extending
upto 8.50 m in ground. But rock was encountered at higher
level in several panels. Basement excavation was to be
carried out deeper than the level of the hard rock. Therefore
it was decided that, for the panels which do not go below
raft levels, two rows of anchors will be provided i.e. top
anchors and bottom anchors. Details of the anchors are
given in the table.

4) DESIGN AND CONSTRUCTION OF
DIAPHRAGM WALL :-

a) Design :-

i) The design of the RCC diaphragm wall was done as
per the load data provided. The horizontal pressure,
due to soil and water, acting on the diaphragm wall is
shown in figure 1 and is as follows.

Pressure at top of wall : 1.5 t/m2

Pressure at 8 metres below
top of wall  = 12.166 t/m2

No fixity at the bottom end of diaphragm wall was
assumed.

ii) To provide lateral support, cable anchors were installed
in the diaphragm wall. The capacity and spacing of the
anchors was governed by the depth of hard rock below
G.L. The anchors were made upto of 7 mm dia H.T.wires.
They were inclined at 45 degrees to the vertical and
were placed in two rows i.e as top anchors and bottom
anchors.

b)  CONSTRUCTION PROCEDURE :-

( i ) Guide Wall  :-
To maintain the alignment of the trenches, guide walls are
constructed. They are two reinforced concrete walls having
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a clear distance the inside faces as 600 mm. Each guide
wall is 250 mm thick. The guide wall was constructed upto
a depth of 1.5 m.

(ii) Trenching  :

A trench to the required depth was first excavated by a
specially developed grab, operated from a standard crane
by means of a purpose designed attachment including a
Kelly Bar and Kelly-Bar guide. The use of Kelly Bar, ensures
the correct alignment and vertically of construction. During
the excavation trench was kept filled with bentonite
suspension, which stabilized the trench walls, preventing
caving in. Bentonite suspension was mixed on site and
fed into the trench as digging proceeded and its density
and viscosity were carefully checked during excavation
and concreting.

(iii) Chiselling and Rock Penetration : Chiseling
was resorted to :

(i) Overcome local obstructions, such as
boulders, concrete pieces, etc and

(ii) achieve desired penetration in the founding
rock.

Chiselling was carried out by 1.5 tonnes weight chisel
having a free fall of one metre. Chiseling time was counted
as the time elapsed between commencement of chiseling
and stoppage of chiseling, i.e. excluding the period required
for enaging of the grab by the chisel or the chisel by the
grab. After chiseling the panel was cleared off by grabbing.
Penetration at about 4 points along the length of the panel
was noted. Average value of penetration was got after
averaging out the penetration of 4 points. Average
penetration was restricted to twice the value of minimum
penetration.

Chiselling was carried out upto the level of hard rock. Hard
rock was defined as the stratum where rate of trenching
was less than 0.5 m2 ( 10 cms. penetration of 5 metres
long panel ) for 30 minutes of chiselling. Required
penetration of diaphragm well in the hard rock was 125
cms. However, this was restricted to about 10 cm. during

actual execution. If the diaphragm wall was required to be
stopped at higher elevation on account of encountering
the hard rock, and if excavation for the basement was to
be continued further below, then additional anchors were
to be provided at a lower level in the diaphragm wall.

Reinforcement :  Reinforcement as required by design
was made and lowered in the form of a cage. Additional
bars were used as diagonal chairs, stiffeners etc. to impart
stiffness to cage. Rolling spacers made of  mortar were
used to allow clear cover of 50mm to the cage. Before the
reinforcement cage was lowered, a circular steel stop- end
pipe was placed at the end of panel. The pipe was gradually
removed after the concrete had partially hardened, leaving
a semi – circular shape in the concrete to form a joint
between the panels.

For the trench depths of 7 meters, 8 m 9 m and 10 m,
reinforcement cages of 6 m, 7 m, 8 m, and 9 m respectively
we provided. But if the trench depth exceeded the above
value by 0.3 metres, then the next higher length of cage
was provided ; i.e. for 7.3 metres trench depth reinforcement
cage of 7 m length was used.

Concreting :  Concrete was poured in a continuous fashion
through a tremmie  pipe introduced initially upto the bottom
of the trench. Only one tremmie pipe was  used to avoid
entrapping of bentonite  slurry. The mix was designed to
flow easily and without any tendency to segregate, the
slump being 18 cms. The concrete mix was 1 : 1      

 
 : 3

and was volume batched M:20. The cement consumption
was 400 kg / m3. Maximum size of the coarse aggregate
used was 20mm to ensure better flow of concrete.

5) Sequence of Construction of cable
Anchors with respect to excavation for
basement :

a) After the construction for the diaphragm wall
panels the anchors were to be installed at 450 through pre-
formed holes in RCC Diaphragm Wall. For installing the
anchors excavation of the inside soil of basement was to

Top Anchors         Bottom Anchors

Case Depth
to rock

( m)

Capacity Hori.
Spacing

( t )

Dist.
Below

Wall Top
( m )

Length
In

Rock
(m )

Capacity Hori.
Spacing

( t )

Dist.
Below

Wall Top
( m )

Length
In

Rock
(m )

I

II

III

IV

5 to 6

6 to 7

7 to 8

 8 to 9

50

60

75

90

2.5

2.5

2.5

2.5

1.25

1.25

1.25

1.25

11.00

11.00

11.00

11.00

130

155

185

144

2.50

2.50

2.50

1.66

3.75

4.75

6.00

7.10

16.50

17.00

17.00

17.00

1
2
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be carried out. Sufficient open area of about 10 metres.
width was maintained inside the perimeter of the disphragm
wall. Therefore, the work was generally carried out from
outside the diaphragm wall line. Initial excavation inside
the face of diaphragm wall was commenced after keeping
5 metres margin for installation of anchors. Along with
progressive construction of diaphragm wall this earth from
inside the wall was excavated up to a depth of the top
anchor level. The anchors were then installed and stressed
upto 50% load. Subsequent excavation was commenced
after 7 days of stressing the anchors.

b ) Sequence of Operation for installation of Cable
      Anchors :

( 1 ) Take up top anchors, for each pound.
1 . 1 Fix up cable head plate, with pins wherever

required.
1 . 2 Drill through the cable head pipe.
1 . 3 Drill and case the hole through overburden.
1 . 4 Extend drilling in the rock, to the specified

depth.
1 . 5 Place grout in the hole to stabilize.
1 .6 Clear the hole.
1 .7 Fabricate and lower the cable in the hole

and put the bottom anchorage grout.
1 . 8 Fix top cable head.
1 . 9 Fix the stressing head.
1 . 10  Stress to 50% of design load.
1 . 11 For a given panel, finally grout the cable

holes, after the bottom anchors are
stressed.

( 2 ) Take up bottom anchors, for the respective
pound
2 . 1 Same as 1.1 to 1.9 above
2 . 2 Stress to 100% design load.
2 . 3 Finally grout the cable hole

(c ) Insert for anchor heads with stressing plate :

The anchor top heads provided were of two types :
(1) with insert plates. (2) with shear pins

( Typical data for 75 T caoacity anchor )

( i ) With Insert plates : ( Refer Fig. 5 )

Along with the reinforcement cage of the diaphragm
wall, 2 Nos. 16 Bars about 1100 mm long were provided
as shown in Figure 6. A. 12 mm thick insert plate was
welded to these bars. For placing the anchor head, insert
plate was exposed by chipping off the concrete upto that
level. A skew plate was riveted to the insert plate and care
was taken to see that the holes for both insert and skew
plate were drilled. Anchor top head consisted of :

( 1 ) The stressing plate – 275 mm x 275mm x 50  mm
thick.

( 2 ) Bearing plate 375 mm x 375 mm x 12 mm thick.

It has a 150 mm diameter pipe at the centre and 5

numbers stiffeners 100 mm 16 mm thick.

( 3 ) 2 Anchor Blocks.

( 4 ) Skew plate 375 mm x 525 mm x 12 mm thick with
150 mm dia. pipe at the centre and 5 nos. stiffeners
as above.

After the skew plate is fixed in position, anchor blocks,
bearing plate and stressing plate were welded as shown in
the Figure 6.The cable consisted of 21 nos. H. T. Wires.
One Wire was passed through one hole ( of 8 mm dia ) of
the stressing plate. Barrels and wedges were used to hold
the stressed wires. Vertical support to the stressing plate
was given by the stiffeners.

( ii ) Anchor top head with pins :- ( Refer Fig. 6 )

Wherever it was not possible to locate the insert plates,
skew plates with shear pins were provided. Generally, four
shear pins ( two at top and two at bottom ) were provided
in one skew plate.

The diameter of the shear pins depended on the capacity
of the anchor, as shown in Figure 7. Procedure for fixing
anchor top head with pins :
(1) Drill 50 to 75 mm dia. hole to 450 mm depth using

template.
(2) Insert cement grout at w /c ratio less than 0.5.
(3) Locate the skew plate .
(4) Insert dowel bars.

(5) Top up the grout .

6. STRUTS IN CORNER POCKET
INSTEAD OF CABLE ANCHORS :-

As shown in figure 1, there is a sump of 5 m x 5 m
in the North-East direction. Due to limited space it was
not possible to drill for anchor in the opposite walls of sump.
Therefore, it was decided to provide temporary struts for
panels forming the sump chamber. Initially it was decided
to provide RCC struting but later structural steel struting
was preferred as it is faster and cleaner. Total 4 struts
were fixed, two at top anchor position and two at bottom
anchor position as shown in fig 7. Total work involved in
fixing one strut in sump area was :

1) 2 Base Plates were fixed on either side by breaking
concrete and welding it to main reinforcement.

2) 2 End plates ( 500 mm x 500 mm x 12 mm thick )
fixing and welding to base plate.

3) End plates to be welded on all sides on either ends
of 2 ISMC ( 250 mm x 250 mm  80 mm ).

4) Two ISM channels to be welded face to face plus
weld gusset plates ( 6 nos. 100 mm x 260 mm  12
mm thick with 40 mm ole ) at quarter points on both
sides of the joints.

5) Weld hook plates ( 4 Nos. 100 mm x  180 mm x 12
mm thick with 40 mm hole ) at the end of ISMC.
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It was carefully noted that only after the struts were fixed
in the line of top anchor position, the excavation below top
row of cable anchors was taken up.

7. QUANTITIES OF WORK :-

Description Quantity

(i) Construction of nominal 55 cms
thick RCC Diaphragm Wall upto
max. 9 m. depth or Upto
weathered rock whichever
occurs earlier 1372 m2

(ii) Inclined anchors

Anchors capacity Total Anchor length

50 T ( 18 nos. ) 331 M
60 T ( 37 nos. ) 701 M
75 T ( 18 nos. ) 362 M
90 T ( 2 nos. ) 43 M

(iii) 150 T capacity anchors
inclined at 450 ( 57 NOS ) 1178 M

( iv) 200 T capacity anchors inclined
at 450  ( 18 nos ) 370 M

(v) Provide and fix struts in sump. 4nos.

8. OBSERVATIONS AND PERFORMANCE  :-

a) Surface of Diaphragm Wall :-
The surface of the wall was exposed after the
excavation for the basement was complete. The
exposed surface presented an excellent quality of
concrete which was dense and uniform. Joints
between the two panels were also straight and
uniform. Bulging of concrete towards the upper side
of the wall was seen at some places on the exposed
surface. Bulges of concrete which were outside the
tolerance limit were chipped off. No depressions were
seen on the surface.

b) Contact of Diaphragm Wall with Rock :-
The contact of diaphragm wall with rock was exposed
because the excavation for the basement proceeded
much below the base of the wall. Blasting was carried
out to loosen the hard rock in the basement. Exposed
surface presented a good bond between rock and
concrete. No foreign matter was found in the contact
zone.

 c) Water inflow from the Diaphragm Wall and rock
contact :-
The wall was water-proof, as inflow of water from the
panel joints or from the contact zone of the
Diaphragm Wall with rock was practically nil and was
prevented because of good alignment of the panels,
good quality of concrete and a good bond between
the rock and wall.

(d) Overbreak and excess concrete in the
Diaphragm Wall :

Bulges of concrete above the designed cut off level

( RL 29.2 m ) and beyond the limit of tolerance on the
sides of the Diaphragm wall were chipped off. Weak
concrete mixed with bentonite or loose concrete was
also chipped off. Breaking of bulges was carried out
with two pneumatic breakers. Amount of concrete
braking required =21.75 cu-m

Amount of concrete build up required for true geometry
= 6.45 cu-m

Due to excessive chiseling the over-breaking was high,
which resulted in extra cement consumption of around
15 %. Also due to repeated chiseling ( to found the
panels on hard rock ), the progress dropped down
considerably.

9. CONCLUSIONS :-
The diaphragm wall constructed offered excellent
protection against sliding of overburden fill and ingress
of water during subsequent deep excavation through
recently reclaimed ground and very close to sea.

The anchored diaphragm wall facilitated basement
construction in a clear space.

**********
D. J. Ketkar

(Born 16-11-1936)

Academic Qualification :
Bachelor of Engineering (B.E.), Civil, University of
Bombay, 1959.
Master of Technology (M.Tech), Soils Indian Institute
of Technology, Bombay, 1964.
Diploma in Business Administration, Bombay, 1972.

Membership :
F.I.E., F.I.G.S., M.ISEG, M.I.IBE, M.IGGS.

Work Experience :
A) Over 35 years in M/s. Cementation / Ceminidia /

Trafalgar House Construction Company Ltd.
B) Experienced in design and Construction of Foundation

Engineering Projects involving Land / Marine Soils
Investigation, Drilling-Grouting-Anchorage's
Underpinning, Piling, Diaphragm Walls, Chemical
Grouting, Ground Improvement (Sandvicks, Sand-
drains, Vibroflotation, Stone-columns, Anchor bars),
Slope stabilisation Underwater concrete construction,
Rehabilitation of Dams etc.

C) Head of Research and Development for over 10 years.
D) Worked as Manager Corporate Development since

1985 and retired as Dy. General Manager, Corporate
Development and R & D, in 1995.

OVERSEAS EXPOSURE :

4 months training in the U.K., Projects-In-Charge for
consultancy in soil investigation in Algeria, handled soils
contracts in Sri Lanka, Baharain and Iraq.
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SIMILARLY FOR OTHER ANCHORS
APPENDIX

Anchor No. of Ancharage
Stress brg. Plate

Dimeter
Capacity H.T. Wires Length L D T of stand

(mm) (mm) (mm) (mm) Pipe (mm)

50 14 10.8 250 250 40 150

60 17 10.8 250 250 40 150

75 21 10.8 275 275 50 150

90 25 11.0 275 275 50 150

130 33 17.0 300 300 60 150

155 42 17.0 300 300 62 150

185 150 17.0 300 300 62 150

144 36 17.0 300 300 60 150
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Typical Anchor Design Calculations
Assumptions :

(1) Shear strength of rock is neglected.

(2) Weight of overburden is neglected.

For 75 T Anchor :

Volume of A + B + C + D = 29.03 m3

Total weight of rock = 29.03 x 2.6 = 75.48 T

Now : Vertical anchor load = Tv = 53 T

... S. F.  =  75.48 / 53.00  > 1.25

... O. K. (cl. 5.2.2. IS 10270)

... Anchor length in rock = (2.2 + 3.2) X 2 =  10.8 m

For 185 T Anchor :

Volume of a + b + c + d + e = 65.10 m3

Total weight of rock = 65.10 x 2.6 = 169.26 T

Now : Vertical anchor load = Tv = 130.80 T

... S. F.  =  169.26 / 130.80  > 1.25

... O. K.

... Anchor length in rock = (5.3 + 3.2) X 2 =  17.0 m

Notes :

(A) Bearing (End) Plates 500 x 500 x 12 THK
= 8 Nos.

(B) ISMC 250 (250 x 80 m) = 8 Nos.

(C) Guseat Plates 100 x 260 x 12 THK with 40 Hole
= 24 Nos.

(D) Hook Plates 100 x 180 x 12 THK with 40 Hole
= 16 Nos.

(A) To be welded on all sides on either ends of (B).

(B) Two ISM Channels to be welded face to face plus weld
100 x 260 x 12 m guest plates at quarter points on both
sides of the joint.

Design of Cable Anchor and Stressing
Plates

Typical Design for 75 T Cable Anchor :

(1) Number of H. T. Wires regerired :

Basis : Diameter of wire = 7 m

UTS of wire = 150 kg/mm2

Working Stress = 70% of UTS

Wires can be stressed upto

150 x 0.7 = 105 kg/mm2

... Capacity of each H. T. Wire.

=  π / 4  x (7)2 x 105 = 4040 kgs = 4 T say

... For 75 T capacity anchor

No. of wires required = 75 / 4 = 19 (say)

                 provide 21 nos.

(2) Anchorage Length : (Figure 8)

Volume of rock for 75 T Anchor :

A + C = (3.2 x 2.5 x 1/3 x 1.6)2 = 8.53 m3

B = (3.2 x 2.5) 2.2 = 17.60 m3

D = (1.98 x 2.26 x 2.5) 1/4 = 2.90m3

29.03m3

Density of rock = 2.6 T/m3

Total weight of mass of rock = 75.48 T

Anchor Capacity = 75.00 T

... Vertical load  = 75 x 0.707 = 53 T

... S. F. = 75.48 / 53 = 1.42 > 1.25  ... O.K.

(cl. 5.2.2. IS 10270)

... Anchor length in rock = (2.2 + 3.2) x 2

= 10.8 m

Calculations for 185 T anchors :
Volume of rock :

a + c = 8.53 m3

b = (3.2 x 2.5) x 5.3 = 42.4 m3

d = 2.9 m3

e = (5.3 x 3.7 x 2.3) = 11.27 m3

... Total volume of rock = 65.10 m3

... Total weight of rock = 169.26 T

Anchor capacity = 185 T

Vertical load  =  185 x 0.707 = 130.80 T

... S. F. = 169.26 / 130.80 = 1.29 > 1.25   ...  O.K.

... Anchor length in rock = (5.3 + 3.2) 2 = 17 m

(3) Stressing Plate :
(Preference : Theory of Plates and Shells
Timeshenko and Woinowsky Krieger,
International Student Edition II 1983)

Case : Uniformly loaded circular plate with supported

           edge (page 56-57)

P = 75 T

πa2   q = p
= 0.3

Mr = Mt = (3 + η) q a2 / (16)
= (3 + η) / (16) x P /π
= 4921.9 kg-cm / cm.

now M = f  n =  fbd2 / b
f bending = 1575 kg / cm2

For b = 1 cm
d =    θ1 / bf = 4.33 cms = 43.3 mm

... Provide 50 mm thick Flate.

Za = 15 cm
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CIRCULAR FROM B.M.C.

Sub. : Applicability of I.S. Code 13920-1993 for the Buildings

under development in Municipal Limits.

It is observed that the I.O.D. Condition enforcing the provisions of I.S. Codes like I.S. 456-2000, 13920-
1993, 4326-1993 and 1893 of 2002 is already in operation and the Building Regulations and Bye Laws of
M.C.G.M. are still in force. But it is observed that these codes and regulations are not put into practice by
the Architects / Structural Engineers.

Hence, with Immediate effect the following requirements shall be fulfilled.

1. The external filler and/or non-load bearing walls, if in brick masonry, shall be of minimum 9" (230 mm)
thick. These can be of minimum 150 mm thick autoclaved cellular light weight concrete blocks OR solid
concrete blocks. In case of centrally reinforced R.C.C. walls, the minimum 4" (100 mm) thickness in M :
25 grade of concrete shall be provided.

2. a) The minimum thickness of Main framing Beams, Columns including Shear walls shall not be less
than 230 mm. thick. Where any special structural system for design and/or construction is adopted,
the minimum dimensional parameters as above shall not be applicable and they shall be as per
relevant Indian Standard Codes.

b) In an event of any such special structural system and construction system for better and/or speedy
construction are proposed; the sectional dimensions to be adopted will be in conformity with relevant
Indian Standard Codes, and/or other relevant and substantive International Codes. In such situation
the structural calculations shall be exhaustive for Analysis, Design and Detailing relevant to such
codes.

3. For parts of structure being "Cantilever Projections", forming "Vertical Projections" like Towers, Tanks,
Smoke Stacks and other vertical projections attached to buildings, cantilever projections above the
roof, shall be designed and checked for stability for five times the design horizontal seismic co-efficient
i.e. 5 x Ah as per clause 7.12.2.1 of IS : 1893 (Part - I) : 2002 and "Horizontal Projections" like cornices
and balconies, shall be designed and checked for stability, in accordance with clause 7.12.2.2 for five
times the vertical seismic co-efficient i.e. 2/3 x 5 x Ah.

This circular supercedes the earlier circulars under No. CE / PD / 12387 / I of 17-03-2005, No. CE / 559
of 15-04-1974, and No. CE / 32066 / II of 23-12-1975.

All concerned are requested to take the note of this Circular.

03-01-06 05-01-06 12-01-06

Dy. C. E. (P & D) City City Engineer Dir. (E. S. & P.)

Announcement from A.C.I., India Chapter

Available Concrete Construction - Books

"India Chapter" offers flexible options with set of books on themes of current interest - Non Destructive
Testing, Earthquake Resistant Structures, Ready Mix Concrete, High Volume Fly Ash Concrete, for 21st
Century, Waterproofing, Sir Adam Neville's Point of View of Concrete, Forensic Engineering and lot more.
Each category has a set of books to choose from. It is Users household approach for knowledge propagation
with Incentives for professional development. Stock is limited - check through our website : www.icaci.com

or contact on e-mail : icaci@vsnl.net  Phone : (091-22) 2446 9175 / 3095 7023.

Fax : (091-22) 2446 0760
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Loya Constructions Pvt. Ltd.
Civil Engineers & Contractors

SPECIALISTS IN ALL TYPES OF :

R.C.C. Structures, Structural Steel Fabrication & Erection for any type of
Industrial Building.

ALSO EXPERTS IN :

Heavy Equipment foundation, Auto Paint Shop, R.C.C. Road Works,
Effluent Treatment Plants, Campus Development etc.

Machineries on Hire : Trimix Flooring Machine, Road Roller,
Concrete Breaking, on hire basis available.

OFFICE :

Megh Malhar - A, Cannought Garden,
CIDCO, Aurangabad - 431003.
Phone / Fax : 91 - 240 - 2481044, 66
E-mail : lcpl@vsnl.com

����������
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HANWARE CONSULTANTS
Consulting Civil & Structural Engineers,

Project Management Consultants

We are Structural Engineers having Residential and Commercial Projects
in Mumbai. For our ongoing projects we require.

1. STRUCTURAL ENGINEERS

B. E. Civil / M. E. (Structures), should have knowledge of Civil
Engineering Softwares for analysis and design of R.C.C. and Steel
Structures.

2. CIVIL DRAUGHTSMEN

3. PROJECT ENGINEERS / SITE ENGINEERS

4. NDT ENGINEERS / TECHNICIANS

5. GEOTECH ENGINEERS

6. CONCRETE TECHNOLOGISTS / TECHNICIANS

APPLY  TO :

HANWARE CONSULTANTS :

A / G-2. Pioneer Heritage Residency,
Daulat Nagar, Santacruz (W),
Mumbai - 400 054.

Phone No. : 2660 4004, 2660 4020, 5621 4701

Fax No. : 2660 4051

E-mail : hanware@bom7.vsnl.net.in
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� USE STANDARD DESIGNS, DETAILS, TABLES
DRAWINGS, CHARTS, TENDERS, SPECS,
DATABANK, ISO-9000, TECHNICAL AUDITING REPAIR
WORKS, CHECK LISTS, CPM - PERT, STD. TRUSSES,
PURLINS, MOMENT / SHEAR CONNECTIONS, PIPE /
ELECTRICAL RACK, SPLICE DETAILS, H2O SUPPLY,
PLUMBING, SANITATION, BYELAWS, STD. PLANS ETC.

� MORE THAN 80 DESIGN PROGRAMS INCLUDING
RCC, STEEL, ROAD, DRAIN, MIX, RATE ANALYSIS, SBC,
MAN-HR, DYNAMIC, PILE, MATERIAL CONTENTS, QC,
VIBRATION FREQUENCY, FRAME ANALYSIS  ETC.

COST OF SOFTWARE IS Rs 1350 /-

Demand Draft favoring Mr. Y. A. Agboatwala may be sent to: 1802, Jamuna Amrut, 219, Patel Estate, S. V. Road,
Jogeshwari (West), Mumbai - 400 102. COMPLETE INFO AT www.supercivilcd.com

Email: yaa@supercivilcd.com Tel : 022 - 26783525, Cell : 9820792254

SUPER CIVIL CD
SINGLE POINT SOLUTION FOR YOUR

CIVIL ENGINEERING NEEDS

ENHANCE PRODUCTIVITY : REDUCE MHRS

SAVE COST : OVER 2000 CDs SOLD

SUPER RATE ANALYSIS

DISCOVER THE JOY OF CIVIL

ENGINEERING RATE ANALYSIS

AS PER IS: 7272 WHENEVER

APPLICABLE + CPWD SPECS

Software Contains Rate Analysis of more than 1236
nos. of Civil Engineering Building items. It Includes:

Preparatory Work =  22  Items, Earth Work = 40  Items,

Mortar = 31  Items, PCC = 36  Items,

RCC = 65  Items, Masonry Works = 36,

Items, Stone Works = 48 Items, Marble Work = 19 Items,

Wood Work = 53 Items Door/Window Hardware = 21Items,

Str. Steel = 23 Items, Flooring =  63 Items,

Roofing =  64 Items, Plastering =  51 Items,

Painting / Polishing =  43 Items, Building Repairs = 51 Items,

Labour Laws, Dismantling & Demolishing =  69 Items,

Misc. Works = 56  Items, Roads = 86 Items,

Horticulture & Landscaping = 24 Items, Sanitary = 51 Items,

Water Supply = 144 Items, Drainage & Sewage = 97 Items,

Pile Work = 16 Items, Water Proofing = 13 Items,

Bridge Work = 14 Items, CPWD Specifications,

QTY -
QUANTITY AND COST

ESTIMATION SOFTWARE

CASH FLOW / MATERIAL / LABOUR CONTROL

• Menu Driven Quantity Input in L, B, D Format.
• No Graphics or Drawing Interface.
• Facility to prepare Gnatt / Bar Chart up to 24 Months

Duration. Sectional & Total Cost Display.
• Display of Monthly & Total Cement, Sand, Brick &

Aggregate Consumption. Edit/Delete Option.
• Display of Monthly & Total Mason, Carpenter, Labour

& Foreman Requirements.
• Generation of Monthly Cash Flow, Value, Cost,

Overheads, Taxes, Profit & “ S “ Curve.
• Pie & Bar Chart Display for various Costs, Material

& Labour Requirements.
• 41 no. of Forms/Formats/Templates including for

Billing, Progress Report, Activity Sch. ETC.

The Cost of Software is Rs 1800 /-

Software is Easy, User Friendly & Interactive.
Includes Learn QTY Manual.

SUPER REAL VALUATION

A SOFTWARE FOR IMMOVABLE PROPERTIES

Contains Information / Productivity tools &

54 Nos of Valuation Programs. It includes :

• Programs for Calculation of Present Value, Annuity, Dual
Interest Rate, Perpetuities.

• Land Value by Comparison, Abstractive Method,   Belting
Method & Development Method.

• Straight Line, WDV and Sinking Fund Method of
Depreciation.

• CPWD Cost Index 1992, 1995 & 1996. Weighted Cost
Index Program.

• Cost of Construction by CPWD PAR and Accounting
Method.

• Wealth Tax & Capital Gains Tax Valuation. Calculation
of Material + Labour Quantities.

• Land and Building Method. Rent Capitalization  Method.
Calculation of Outgoings.

• Composite Rate Method. Standard Rent. Valuation for
Fire. Life Interest.

OTHER USEFUL INFORMATION

• Cost of Construction of Industrial Structures. Forms /
Formats. Valuation Fundamentals.

• 74 nos. of Examples. USPAP. Wealth Tax /  Capital Gains
Tax Rules. Case Laws etc.

The Cost of Software is Rs 2000 /-

Software is Easy, User Friendly, Interactive,
Educative & Requires no Computer training.

Over Head & Escalation Calculations

Software is Easy, User Friendly, Interactive,
Educative & Requires no Computer training.

The Cost of Software is Rs 2000 /-


