
























Fig 1. Birds eye view of Proposed look of Nad-Al-Sheba 
Race course. 

The scope of work for Afcons covered construction of three 
approach bridges (namely MDN-1A, MND-30 and the main 
bridge) to the race course and construction of ma1n roads 
within the entree area (Fig-14, shows entire alignment & 
scope of work). 

The fourth bridge called 'VIP' bridge (Fig- 2) was a separate 
package in this tender. Tendering of VIP Bridge was done 
after processing first package. It was constructed by M/s 
Balfour Beatty. Another package was to construct the 
approach water canal. Construction of canal was done by 
M/s Dutco. Construction of Stadium building was executed 
by M/s Mydan. The roads and bridges within scope of 
Afcons, Structural Design was provided by M/s Al-Burg and 
Project management consultant was Ms/ African (it was JVof 
African & Al-burg). VIP bridge design was provided by a team 
consisting of M/s DNEC, with African UAE, Dutco Balfour 
Beatty LLC, Petrofab Inti. FZC. 

Fig 2. VIP bridge (Constructed by Ms/ Dutco Balfour Beatty LLC) 

In the paper, works executed by only Afcons are described. The key detail of all three Bridges 
are as described below :-

Project Details : 
Scope of Work at the Time of start of construction 

Mdn-1 a Mdn-3d Main Bridge, paths 

North South Link-1A 

Total Length (m) 326 390 692 692 148 

Number of Spans 8 10 17 17 4 

Typical span length (m) 42 42 60 60 36 

Number of Piles 61 78 230 241 40 

Piers, Abutments 7 9 61 62 3 

Bearings 16 20 77 82 8 

R.E. wall Length (m) 380 370 600 600 90 

Expansion Joints 2 3 4 4 2 

Total 

Link-1 8 

459 2707 

11 67 

36 276 

106 756 

10 152 

24 227 

150 2190 

4 19 
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Work executed Re-engineered by Client 

Mdn-1a Mdn-3d 

Total Length (m) 326 

Number of Spans 8 

Typical span length (m) 42 

Number of Piles 61 

Piers, Abutments 7 

Bearings 16 

R.E. wall Length (m) 380 

Expansion Joints 2 

Link-1A, Link-1 B were because of financial crisis. 
Later the South wing also reduced partially. 

Concrete grade used: 
• Super structure- M40 
• Substructure- M40 

Reinforcement Grade used: Fe500 

Project Duration : 19 months 
Project cost : 498 M Dirham. (after Revision of scope) 

Vendors I Suppliers I Sub-contactors : 

• Pile-driving- M/s Swiss Boring 
• Formwork -

• Superstructure (M/s RMD Kwikform), 
• Piers (M/sAnvem Steel) 

200 

5 

42 

42 

5 

10 

370 

3 

• Reinforcement cutting bending, BBS - M/s 
Ulmost 

• Prestressing system - M/s Nasa Structures 
• Bearings, Expansion Joints - M/s Alga bearings 

and Exp. Jts 
• RE walls and Geotextiles-M/s Freyssinet 
• Concrete and other construction Chemicals : M/s 

BASF 

Fig-3a - Pile Driving in progress 
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Main Bridge, paths Total 

North South Link-1A Link-18 

440 - - - 966 

11 - - - 24 

60 - - - 144 

263 241 22 54 683 

40 28 - - 80 

77 - - - 103 

600 - - - 1350 

4 - - - 9 

Fig-3b- Pile-cap formwork (M/s RMD Kwikform type} 

Fig-3c. Reinforcements of the Piers 
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Fig-4. Typical View of Pier Formwork 
supplied by M/s Anvem 

Fig-5. View of Pier after de-shuttering 
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Piles were driven using Casagrande pile driving rigs. Freshly 
driven bores were stabilized using 'polymer solution' instead 
of conventional bentonite slurry. This helped in maintaining 
the steep profile. A steel liner was used to stabilize top 1Om of 
the freshly driven bore. Designed capacity of each pile below 
pier cap was 450MT and 600MT below the abutments. As the 
welding of rebars was not allowed couplers were used for 
reinforcements in the piles. 

Fig-6. RMDK formwork I staging for the 
bridge deck 

Fig-7. Densely reinforced Prestressed concrete 
section 
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Fig-8. Workers engaged in placing reinforcements 
and cable ducts at place 

Fig-9. Typical View of Inner Bridge Formwork 
(M/s RMD Kwikform type) 

Fig-10. MDN-1A on verge of completion. 
The white epoxy coating can be easily seen. 
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Fig-11. Large width deck slab ( <60m ) of Main bridge 

Fig-12. Due to heat in summer, night concreting 
of the Large deck was preferable 

Fig-13. Main Bridge deck 
(Before applying epoxy coating 

for high quality of concrete finish.) 
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Construction Hurdles : 

When Afcons acquired the work order of this work in 
August'201 0, immediately our organization started initial 
mobilization of resources (man, material and machinery), 
considering importance of the work. Here its worth 
mentioning that all major works associated with 
lnfrastructural growth in UAE are directly monitored by the 
Ministry. Soon after acquiring the site, the site team noticed 
that the clouds of recession I financial crises started shading 
all the trades in Dubai, including construction projects. The 
team noticed that most of the mega-projects were on the 
verge of getting 'Hold' tag. The big projects like 'Lagoons' , 
other real estate projects' etc. were already closed. This 
created an unstable feeling within the project team members. 

After two months of initial mobilization (Oct-Nov'2009), the 
Project team started working at site. In UAE, Project offices 
usually open at 6 :30am and close down work around 
4:00pm, due to extreme heat. This was a rainy season in this 
part of the world. Rains imposed constraints in road 
construction I underground works. The time was utilized by 

Fig-13a - Pile Load test - kentledge, (down) 

Fig-13b Jacks and Load cells on Pile head 
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the technical team members, to minutely study Construction 
drawings, prepare action plans, study the methods followed 
in near by projects by other International construction 
companies etc. During the study, tile team noticed various 
information missing I errors at a few places. The same was 
discussed with PMC, and raised the query in the form of RFI. 
The clients soon had many RFis. Hence consultant had to 
appoint dedicated engineers to sort all the RFI. Considering 
the fast track nature of the project, Afcon's team raided query 
I request to client (RTA) to pay attention to this. RTA 
instructed the contractor and consultant both to solve the 
matter at the earliest without affecting the time and cost 
estimate. Soon the consultant informed the contractor that 
there are certain changes expected in the engineering 
details, under re-engineering for which revised. 

In Dubai, it is mandatory for any party executing works to 
have approval of Dubai municipal Corp. To avoid any delays 
in approval, our organization decided to appoint an approved 
agency to start piling works. Various companies' proposals 
were scrutinized and Mls Swiss Bore was appointed to start 
the work. As per original contract, bore-cast in situ pile of 
1000mm diameter and 32m depth were constructed. After 
constructing the first pile, the same was load tested (using 
kentledge method). The 32m pile showed very high capacity 
during the test. Hence PMC and client asked to perform one 
more test on 24m deep pile (the 24m depth was estimated by 
interpolation, though it was not a exaCt approach, but fairly 
logical for friction piles in uniform strata like that in Dubai). 

The 24m pile was then driven and tested which also passed 
the required load and settlement criteria. The site team 
proceeded ahead with iling of bridge MDN-1A with 24m 
depth. PMC then started pressurizing the contractor to 
further reduce the length of the pile to 18m. The site team 
rechecked the same with the tender provisions and soil 
investigation data provided by the c lient. Finally 18m pile was 
driven and tested at second bridge MON-30. The same 
passed the requirements. The consultant asked the site team 
to proceed with the 18m length of the pile for remaining work 
at MDN-1Aand all piles of MDN-30. This iteration consumed 
lot of time. 

When piling work of bridge MDN-1A was about to get over, 
and piling work of MON-30 was just started the PMC asked 
contactor to test a 16m deep pile and test the same at last 
bridge. The was done, and also passed the load-settlement 
requirements. The client and PMC both were very happy on 
this cost saving. The PMC wanted to now check the 12m 
deep pile. Here the Structural Consultant of the bridge had to 
intervene, asking to check the minimum pile length to resist 
the lateral loads, yet PMC got the approval from client to get 
the 12m pile checked. · 

Dubai's soil stratum is a typical example of fine sandy strata 
with weak empty soil-pockets formed during dust-storms 
The same was experienced while driving 12m deep pile, 
where the bore suddenly collapsed inwards. Because of this. 
clients instructed to stop further eengineering and proceeded 
ahead with the 16m deep piles. Unfortunately, tendered 
quantity become almost half. Though the PMC and the 
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SERVICES TAX FOR CONSULTING ENGINEERS 

ISSE had written a letter to finance ministry requesting them to charge services tax on the amount received by 

consulting engineer and not on the basis of bill raised by engineers. Ministry acknowledged the letter from I SSE. 
The copy of letter is enclosed for the reference all members. 

I SURESH YADAV 

Dear Shri Dharmadhikari, 

0..~~ 
----·--·-··· . .. -~ --- -·-·- -

nM ~ Cl>IUfHCI 

~ ~-110001 

~ 

DIRECTOR 
FINANCE MINISTER OFFICE 

NEW DELHI-11 0001 
INDIA 

1 6 JtJN 2011 

This is to acknowledge receipt of your letter dated 25th May, 
2011 addressed to Hon'ble Finance Minister Shri Pranab · 
Mukherjee, on Point of Taxation Rules 201 1 -Service Tax. 

Your letter has been forwarded to the concerned officer for 
taking necessary action. 

With regards, 

Shri S.G. Dharmadhikari 
President 
Indian Society of Structural Engineers 
C/o S.G. Dharmadhikari 
24, Pandhi Niwas, S.K. Bole Marg 
Dadar (W) 
MUMBAI- 400 028 

Important !News 

Yours sincerely, 

f"£jforts of ISSf"£ i17: represe.nting to finance mi:zistry lias resu[~ed {a'v.oura6[y. 
Wow, Consu[tzng f"£ngzneers can pay Sercnce rJG.JC on ~cezpt baszs for 

Proprietor, IncfividuaCs ctl Partnersliip finns, as done earCier. 
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APPEAL TO ISSE MEMBERS 
1) STRUCTURAL AUDIT WORK 

ISSE wants to from a panel of structural engineers for carrying out structural audit of the buildtngs. Those who 
are interested 1n carrying out structural audit work may please contact ISSE office. 

2) PROOF CHECKING OF STRUCTURAL DESIGNING WORK 

I SSE wants to from a panel of structural engineers for carrying out proof checking of structural designing work. 
Those who are interested in carrying out proof checking of structural designing work may please contact ISSE 
office. 

Tel (022) 24365240 I 24221015/24314445 Email- issemumbai@gmail.com 

3) ISSE Guidelines for minimum f ees to be charged by structural consultant 

I SSE would like to publish fees structure for consultants. Members are requested to forward their views I 
suggestion on minimum fees to be charged by structural engineers. 

4) National Disaster Management Authority (NOMA) 

National Disaster Management Authority (NOMA) had published guidelines for better structures. RBI had issued 

a circular to banks for sanctioning loans on NOMA guidelines. For more details refer a link www.ndma.gov.in 

COST EFFECTIVE SOFTWARES IN ENGINEERING 
ENHANCE PRODUCTIVITY : REDUCE MAN-HOURS : SAVE COSTS 

SUPER CIVIL CD 
80 nos of Design Programs+ 400MB of Power 
Packed Info + Productivity Tools. Cost : Rs 1500 

S S F 
Analysis, Design, Costing & Drawing of 
Structural Steel Floors. Cost : Rs 3000 

Q T y 
Quantity, Cost Estimation & Project Planni ng 

of Buildings. Cost: Rs 1800 

ROADS 
52 nos of Design Programs & Rate Analysis of 
498 # of Road Items as per IRC. Cost : Rs 2200 

SUPER REAL VALUATION 
54 nos. of Programs for Valuation of 
Immovable Properties. Cost : Rs 2000 

STEEL 2007 
limit State Design of Steel Members 

as per IS 800 : 2007 Cost : Rs 2000 

R C F 
Analysis, Design, Costing and Drawing of 
Multi-Storey RC Buildings. Cost : Rs 3000 

2D FRAME ANALYSIS 
Discover the Joy of Structural Analysis of 
Multi-Storey Portals & Frames. Cost : Rs 1500 

SUPER RATE ANALYSIS 
Rate Analysis of 1294 Building Items 

and CPWD Specs. Cost : Rs 2000 

ROAD ESTIMATE 
QTY, Costing, Project Planning & Area / Volume 
Calc. of Roads, l & X Sec. in ACAD. Cost : Rs 2200 

RAFT 
Analysis, Design, Costing and Drawing of 

RC Raft Foundations. Cost : Rs 3000 

SITE CONTROL 
A Database Management Software 

for Resource Control at Site. Cost : Rs 2000 

Demand Draft favoring Mr. Y. A. Agboatwala may be sent to: 1802, Jamuna Amrut, 
219, Patel Estate, S. V. Road, Jogeshwari (W), Mumbai 400102. URL: www.supercivilcd.com 

Email: yaa@supercivilcd.com Tel : 022 - 26783525, Cell : 9820792254 
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UNDERSTANDING OF STRESS FLOW PATTERN USING 
STM&FEM 

Prasad Samant, Hemant Vadalkar 

Introduction: 
While analyzing the structure, it is very essential to 

visualize stress flow pattern. It is even more essential in 
complicated structure such as deep beam (girder), pile cap, 
corbels, dapped-end beam. For stress flow analysis 
purpose, two methods are used namely strut and tie method 
(STM) and finite element method (FEM). In STM, truss 
members are loaded with uni-axial stress that is parallel to 
the axis of the stress path. FEM analysis is done by using 
computer software STAADPro. 

Example considered for Analysis: 

a) A girder supporting floating column 
(carrying axial compression) 

Simply supported girder is considered having 6M span 
with depth of 2M and width of 500MM carries two 
concentrated factored load of 1600KN each 2M from 
respective support. 
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Load from floating column at top of girder flows to the 
support as shown in Fig 2,3. Fig 2 indicates stress slow 
pattern by STM method where load is transferred by 
means of truss action by forming diagonal strut and 
tension tie at bottom of girder. In above problem 
diagonal member carries 2415KN(compression) and 
horizontal member carries 1690KN. Same can be 
confirmed by FEM model as indicated in Fig3. Where 
diagonal stress flow can be observed. Element at 
corners are lightly stressed and in STM method this 
material considered as infill material. Diagonal struts 
are bottle shaped for which busting steel needs to be 
provided and for tie at bottom, tension steel is to be 
provided. 

b) A girder supporting floating column 
(carrying high moment) 

Consider simply supported girder having 6M span with 
depth of 2M and for induction of moment into our plane stress 
model, vertical loads in the form of a couple has been 
applie.d. 1600 KN upward and downward load at 2m spacing 
has been applied as shown in fig 4. Net moment induction = 
(1600 X 1) + (1600 X 1) = 3200 T-M and net force ofO KN 
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As it can be seen from Fig 5 of STM model and Fig 6 of 
FEM model, tensile forces get developed in right hand 
top and left hand bottom portion of the beam. For these 
tensile forces, we have to provide adequate 
reinforcement. 

Example a and b can be combined for simulating girder 
supporting floating column having axial load and 
moment. In combined case of axial force+ moment, net 
forces will be applied on girder i.e. compressive forces 
will be added and tensile force will deducted. E.g. if 
problem (a) and (b) are combined net force of 3200KN is 
applied at left and OKN at right. 

c) A single corbel 
Consider a single corbel projecting from a SOOMM X 

700MM column supporting precast beam reaction 0.4M from 
the face of the column. The factored vertical load due to beam 
reaction is 1 OOOKN. 

ISSE JOURNAL 

--07M - r 1000 KN 

0 4M I 
1 

05 M 
21M 

-

0 4M 

. --

0.5 M 

-- - ___..._ 
..;.,""~~..:....,..,A 

Fig.7 

-

1 
' \ I 

I 
I 

'I -. 
\ I W 

\ I 

' \ 
\ / f:• • 
ill: · w

1 
I , v .. .. : 

Fig.B 

20 

Fig.9 

A bracket or corbel is a short member that cantilevers out 
from column or wall to support load. The corbel is generally 
built monolithically with column or wall. The term "corbel 
generally is restricted to cantilevers having shear span-to­
depth ratio less than or equal to 1. 
STM model (fig.8) stress flow can be clearly visualized. E2, 
E4, E7 carry 690KN, 1222KN, 1222KN tensile force 
respectively. where as E1 , E3, E6 carries 1214KN, 1403KN, 
2222KN compressive force respectively. E5 & E8 are truss 
stabilizing members; almost same stress flow pattern can be 
seen from FEM model (fig 9). Compressive stress flow 
pattern is observed on left hand side of column and tensile 
force on right hand portion. 

d) A Dapped beam end 

The ends of precast beams sometimes supported on an 
projection that is reduced in height, such detail is referred as a 
dapped end. 

Consider dapped-beam end, which is to be designed to 
transmit a factored vertical load of 140KN. The beam is 
having span of 2.2M and depth of 0.75M with a width of 500 
MM. 
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e) Pile cap supporting column carrying axial 
load and large moment 

A pile cap transmits the column load to a series of piles, 

wh1ch in turn, transmit the load to a strong soil layer at some 

depth below the surface. Pile cap is a special case of a "deep 

beam" & can be idealized as a three-dimensional strut-and­

tie model 

Consider a column carrying axial load of 2000 KN and ant­
clockwise moment of 9000 KN-M supported by four pile 
group. 
Axial load of 2000 KN is sub-divided in four equal part of 500 
KN each. For inducing anti-clockwise moment of 9000 KN­
M downward force of 7500 KN is applied in left portion and 
7500 KN upward force is applied in right portion. Net load is 
applied by superimposing above two load cases which is 
8000 KN downward force in left portion and upward load of 
7000 KN in right portion. 

Axial load calculations 

= 500 KN + 7500 KN 

8000 KN (left portion downward) 

= 500 KN- 7500 KN 

-7000 KN (right portion upward) 

Total Axial load calculations 
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Fig.13 pile cap subjected to heavy lateral load 

= [(8000X2) + (-7000X2)) 

= 2000 KN 

Anti-clockwise moment calculations 

= [(8000 X 0.3) + (7000 X 0.3))X2 
9000 KN-M (anti-clockwise) 

Fig14 

Proposed 3-0 strut-and-tie model 
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Publications available at ISSE head office 
Title Donation amount 

Publications : ~ 

• Design of Reinforced Concrete Structures for Earthquake Resistance 800 
• Professional Services by Structural Design Consultant - Manual for Practice 200 

Proceedings : 
• National Conference on Corrosion Controlled Structure in New Millenium 400 
• Workshop on IS0-9001 for Construction Industry 200 
• Brain Storming Session on Use of Speciality Products in Structures 250 
• Workshop on Software Tools for Structural Design of Buildings with CD 550 
• Workshop on Structural Audit 200 
• Workshop on-Seismic Design of Building 200 
• Workshop on Effective Use of Structural Software. 200 
• Workshop on Effective Use of Structural Software - CD 150 
• Workshop on Shear Walls in High rise Buildings 200 
• Seminar oh Innovative Repair Materials I Chemicals 250 
• Seminar on Foundations for High rise Buildings 200 
• Seminar on Structural Detailing in RCC Buildings 250 
• Workshop on Pile Foundations 200 
• Seminar on Pre-engineered Structures 200 
• Workshop on Wind and Earthquake Load on Structures -CD 200 

BE AN I SSE AUTHOR 

Articles and technical papers are the heart of a technical journal. We invite you to write technical articles and papers for 
publication in the ISSE Journal. You may write about: 

)> An innovative concept or approach 
)> Proposed theoretical, computational or practical improvement on an existing concept 
)> An experimental study 
)> Guidelines and standards developed 
)> Compilation of rare/scattered information on the latest technological advances 
~ A case study: Challenges in design and construction 
)> Your viewpoint on current professional practices 

While submitting your article for publication, please follow the guidelines given below: 
)> Page size: A4, Top, Bottom, Left and Right margins: 1", Font: Arial, 10 pt 
~ Max length of article: 5 pages including tables and figures 
)> The manuscript should contain the title of article and names, qualifications, designations, addresses and email 

addresses of the authors along with photograph. 
~ The matter should be relevant to the subject and should be organized in a logical flow. It may be divided into 

sections and sub-sections, if necessary. 
)> While, sketches and drawings should preferably be in Corel-draw, other appropriate formats are also acceptable. 

Photographs should be sharp and clear. 
)> Figures, photographs and tables should be numbered and should have captions. 
)> Notations, if used, should be clearly defined. 
)> Article should be sent by email to issemumbai@gmail.com 

Articles may be reviewed and edited before publication. 

Edited and published by N K Bhattacharyya for ISSE, C/o S G Dharmadhikari, 24 Pandit Niwas, 3rd floorS K Bole Marg, Dadar CN), Mumbai 
400 028. Tel 91-22-24365240, Fax-91-22-24224096, e-mail issemumbai@gmail.com Web (www.isse.org.in) for private circulation and 
printed by S LBengali, Bensan Printers, 15, Pandit Niwas, S K Bole Road, Dadar, Mumbai400 028 
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REPORT ON ISSE ONE DAY WORKSHOP 
ON WIND AND EARTHQUAKE LOADS - 21MA Y 2011 

Indian Society of Structural Engineers ( ISS E) in association 
with The Institution of Engineers India (lEI) arranged Lecture 
on ""WINDAND EARTHQUAKE LOADS ON STRUCTURES 
" On 21" May 2011 at the Auditorium of Institution of 
Engineers Maharashtra State Centre, Mahalaxmi, Mumbai. 

Mr. S G Dharmadhikari , President ISSE welcomed all the 
delegates on behalfofiSSEand lEI. 

Mr. Hemant Vadalkar coordinator of the workshop talked on 
importance of earthquake and wind loading in the structural 
analysis of high rise buildings. 

Director Engineering Mr. A G. Shrotri was the chief guest for 
the function. He promised MCGM's help to ISSE in 
implementing good engineering practices. 

Mr. K. Suresh Kumar Managing Director RWID India made 
presentation on the wind load calculations based on IS875-
Part3 and its limitations. He showed the comparison of 
International codes on wind loading. He explained intricacies 
of wind engineering applicable to the structural response of 
tall buildings, understanding of provision of IS: 875 Part3, 
1987 Indian Standard for Wind Loads. 'He stressed on 
significance of wind tunnel testing of tall buildings, wind 
induced motions of cloud structure and key elements for 
structural design. He made it a point that cross wind 
oscillations, torsional effects are not accounted in IS875-Part 
3. He expressed the need to have wind load applied in 

ISSE Team & Dignitaries 

S. H. Jain Introducing A. G. Shrotri 
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different directions with 100-60-60 combination . He 
discussed various international projects for which wind 
tunnel test was carried out.. 

Dr. Mrs. MAChakrabarti Head Structural Engineering 
Department VJTI talked on "Seismic load calculation as per 
IS 1893-2002 and response spectrum analysis in particular 
for tall buildings." She explained the ph ilosophy of response 
spectrum analysis, method of combination of results of 
dynamic analysis, mode shapes and codal provision in a 
lucid manner. 

Hemant Vadalkar, Consulting Engineer, Mumbai & Co­
coordinator of the seminar made presentation on Wind load 
and Seismic loads practical application using STAADPro 
software. He explained the methods used in the software for 
seismic and wind load generations and discussed the sample 
output & interpretation. He also explained the common 
mistakes made by the users and how to avoid it. He stressed 
that results from any software must be checked by simple 
hand calculations and with engineering judgment. 

D. S. Joshi chaired question & answer session. 

Mrs. Kirty Vadalkar conducted the program with her live 
comments. A CD containing reference literature and 
presentation lectures was distributed to all delegates. 

The response for the workshop was overwhelming. It was 
attended by about 150 delegates. 

D. S. Joshi Welcoming Dr. Suresh Kumar 

S. H. Jain Felicitating Hemant Vadalkar 
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Banner Inauguration 

Dr. K. Sureshkumar Dr. M.A. Chakrabarti 

Hemant Vadalkar Audience 

A. G. Shrotri Kirty Vadalkar 



Reflecta-Range™ 
Lead1ng the way in protection 
aga1nst ox1d1sat1on and corrosion 

The product Structure 

• REFLECTA-SHIELD .. 
• REFLECTA-CELL• 
• REFLECTA-GUARD .. 

Green Insulation TM products are suitable for 
Res1dent1a • Co'Timercia • l'ldJstrral Bu1 ding appl cat1ons 
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