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1
GENERAL




1.01
This section of DBR covers the technical requirements for preparation of design, preparation 

of GA drawing, design drawing of civil & structural works of the facilities included in the scope of FGD system.




1.02
Description of various items of work under this DBR are given hereinafter. The complete 
works under this DBR is referred to as “Civil & Structural Design Works”



1.03
The works to be performed under this DBR shall also include revisions & amendments 
thereto.




1.04
This DBR is intended for the general description of technical specification that should be adhered to at the minimum level.  In the event of absence of any relevant Indian standards, design should be carried out complying the requirements of relevant latest American/British standards/instructions of the Engineer-In-Charge/best prevailing practices but with complete satisfaction of owner. The list of IS codes to be followed is given elsewhere in this DBR.

1.05
Proprietary items like FGTR equipment (hot part), MCU equipment and their 
design/construction methodology are excluded from this DBR

1.1
Scope of work





Following items have been envisaged to be covered under the scope of work of this DBR


a.
Structural design of FGTR support (Cold part), platform & gallery of FGTR (cold 

part), stair tower on both sides of FGTR & chimney supported on FGTR




b.
RC foundation design of FGTR Support structure, PWT & FWT tanks, Filter, Stair 

tower on both sides of FGTR



c.
Structural design of MCU support (Cold part), platform & gallery of MCU (cold part)

d.
RC foundation design of MCU Support structure




e.
RC foundation design of Booster Fan




f.
Structural design of Duct support structure



 
g.
RC foundation design of Duct Support Structure




h.
RC foundation of waste water tank, concentrated acid tank & recovered water tank
i.
RC foundation design of various small pump-motor



j.
RC Foundation design of one multilevel structural building housing plant equipment and vessel. However, structure design is excluded.

k. 
Design of sub and super structure of RCC control room of acid plant. 



1.2
Units of measurements





For all design documents and drawing, S .I. units will be considered




1.3
Applicable codes





All applicable standards, references, specification, codes of practices etc. shall preferably be 
the latest edition (unless noted otherwise or allowed by Engineer-In-Charge) including all 
applicable official amendments and revisions. A list of all these codes are detailed below.





IS:2720
Part – II, IV to VIII, XIV, XXI, XXIII, XXIV, XXVII to XXIX, XL)

IS:4701
Code of practice for earth work on canals.




IS:9758
Guide lines for dewatering during construction.




IS:10379
Code of practice for field control of moisture and compaction of soils for 



embankments & subgrade.




IS:280

Spec. For mild steel wire for general engineering purpose.




IS:456

Code of practice for plain and reinforced concrete.




IS:516

Method of test for strength of concrete.




IS:650

Specification of standard sand for testing of cement.




IS:1199
Methods of sampling and analysis of concrete.


IS:2502
Code of practice for bending and fixing of bars for concrete reinforcement.
IS:2505
General requirements for concrete vibrators, immersion type.




IS:2645
Specification for integral cement water proofing compounds.




IS:2750
Specification for steel scaffolding.



IS:2751
Code of practice for welding of mild steel column and deformed bars for RCC.




IS:3025
Method of sampling and test waste water.




IS:3370
Code of practice for concrete structures for the storage of liquids.




IS:3414
Code of practice for design and installation of joints in buildings.




IS:3558
Code of practice for use of immersion vibrators for consolidating concrete.



IS:4014
Code of practice for steel tubular scaffolding.




IS:4326
Code of practice for earthquake resistant design and construction of 



buildings.




IS:4990
Specification for plywood for concrete shuttering work.




IS;5525
Recommendation for detailing of reinforcement in RC work.




IS:5624
Specification for foundation bolts.




IS:6509
Code of practice for installation of joints in concrete pavements.




IS:9103
Specification for admixtures for concrete.




IS:9417-1989
Recommendation for welding cold worked steel bars for RCC.




IS:9417-2018
Welding of High Strength Steel Bars for Reinforced Concrete Construction 


Recommendations 




IS:10262
Recommended guidelines for concrete mix design




IS:13311
Method of non-destructive testing of concrete




SP:24

Explanatory handbook on IS:456-1978




SP:34

Handbook on concrete reinforcement and detailing




SP:16

Design aids for reinforced concrete to IS:456




IS:1905
Code of practice for structural safety of buildings-masonry walls




IS:2212
Code of practice for brickwork




IS:2250
Code of practice for preparation and use of masonry mortar




SP:20

Explanatory handbook on masonry code




IS:2016
Specification for plain washer




IS:814

Specification for covered electrodes for metal arc welding for weld steel

IS:3502
Specification for chequered plate




IS:6911
Specification for stainless steel plate, sheet & strip




IS:3757
Specification of high strength structural bolts




IS:6623
Specification for high strength structural nuts




IS:6649
High tensile friction grip washers




IS:800-1984
Code pf [practice for use of structural steel in general building construction

IS:816

Code of construction for use of structural steel in general building 



construction




IS:9595
Code of procedure of manual metal arc welding of mild steel




IS:7215
Tolerances for fabrication of steel structures




IS:12843
Tolerances for erection of structural steel




SP:6

Handbook of structural engineers




IS:2595
Code of practice for radio graphic testing




IS:1182
Recommended practice for radiographic examination of fusion welded butt 


joints in steel plates




IS:3658
Code of practice for liquid penetrant flaw detection




IS:1080
Code of practice for design and construction of simple spread foundations

IS:1904
Code of practice for design and construction of foundations in soils general 


requirement simple spread foundations 




IS:2950
Code of practice for design and construction raft foundation




IS:2974
Code of practice for design and construction of machine foundations




IS:6403
Code of practice for determination of allowable bearing pressure on shallow 


foundation



IS:8009
Code of practice for calculation of settlement of foundation subject to 



symmetrical vertical load




IS:12070
Code of practice for design and construction of shallow foundations on 



rocks




IS:875

Code of practice for design loads other than earthquake for buildings and 



structures




IS:1893
Criteria of earthquake resistant design of structures




IS:6533
Code of practice for design and construction of steel chimneys



1.4
Site Condition
 




Location
The plant is located at Renusagar, Sonebhadra district, Uttar Pradesh, 45 km 


away from the Renukoot aluminium plant.




Latitude
24.18246




Longitude
82.79228



2
GENERAL DESIGN CONSIDERATIONS




2.1
Design Loads




 
a.
Dead Load(DL)





Following unit weights will be considered for computation of dead loads





RCC
25
kN/m3


PCC
24
kN/m3


Structural Steel
78.5
kN/m3


Stainless steel gr.317LMN 
80
kN/m3


Liquid in FGTR
11
kN/m3


PVC Pipe
13.8
kN/m3


Glass Coating
16
kN/m3


FGTR module dry wt
0.4
kN 



FGTR module WET wt
0.8
kN 



Dust 
10
kN/m3


Soil     18
kN/m3

b.
Imposed Load(IL)





Following imposed load will be considered for computation





Stair tower/landing
2.5
kN/m2


Gallery/platform for normal operation
2.5
kN/m2


Gallery/platform for Module swaping/resting
7.5
kN/m2


Chimey platform
2.5
kN/m2


Damper/Exp. Jt in duct platform
2.5
kN/m2


Duct internal pressure
 -40 
kN/m2


Thickness of dust in horizontal duct

150
mm


c.
Wind Load





Basic Wind Speed
39
m/s



K1
1.06




Terrain category
3




K3
1




K4
1




K2
as per height



d.
Seismic Load





Zone
III




Importance factor
1.75




Method Seismic Coeff. Method




Soil Condition
Medium




Damping Factor
2.00%



e.
Temperature Load





Max. Temp.
45 Deg C




Min Temp.
10 Deg C




Operational temp.
53oC


For temp. Loading, the total temp variation shall be considered as 2/3rd of the average maximum annual variation in temperature. The average maximum annual variation in temp for this purpose shall be taken as the difference between the mean of the daily minimum ambient temp during the coldest month of the year and mean of daily maximum ambient temp during the hottest month of the year. The structures shall be designed to withstand stress due to 50% of the total temperature Variation.




f.
Earth Pressure





of soil
30o




Earth pressure for all underground structures shall be calculated using coeff. of active 

earth pressure. Passive earth pressure shall be used in design of shear keys for 


stability against sliding



2.2
Basic load cases





a.
Dead Load(DL)




b.
Impose Load(IL)




c.
Dust 




d.
Water/Liquid




e.
Seismic Load




f.
Wind Load




g.
Earth Pressure


2.3
Load Combination





 
For analysis & design following load combinations will be used with respective 


factors as per code





DL+IL



 

DL+IL+Dust





DL+Dust





DL+Water+IL





DL+Water+IL+Dust





DL+IL+Wind





DL+IL+Dust+Wind





DL+Dust+wind





DL+Water+IL+Wind





DL+Water+IL+Dust+wind





DL+Wind





DL+IL+Seismic





DL+IL+Dust+Seismic





DL+Dust+Seismic





DL+Water+IL+Seismic





DL+Water+IL+Dust+Seismic





DL+Seismic



2.4
Reinforced Concrete Design





a.
Design Method





All RCC members to be designed as per Limit state method covered under IS:456.



b.
Utilized program





Software to be used for design will be STAAD.Pro along with manual computation 



c.
Material Specification: Cement



Fly ash based Portland pozzolana cement conforming to IS:1489(PART-1) shall 

preferably be used (unless required otherwise to counteract soil water chemical 

environment). However, Portland slab cement conforming IS:455 or ordinary Portland cement conforming to IS:269 or IS:8112 may also be used.




d.
Material Specification: Fine Aggregate





Sand shall be hard, durable, clean and free from adherent coatings of organic matter 

and clay balls or pellets. Sand, when used as fine aggregate in concrete shall conform 

to IS:383




e.
Material Specification: Coarse aggregate





Coarse aggregate for concrete shall be chemically inert, hard, strong, durable against 

weathering of limited porosity and free from deleterious materials. It shall be 


properly graded. It shall meet the requirement of IS:383




f.
Material Specification: Concrete





Minimum grade of concrete for various structures shall be M25 for underground/sub 

structural RCC work and all Super structural work





All RCC works to be done under this DBR, unless specified shall be design mix 


concrete.





Minimum grade of PCC shall be M-7.5 and to be provided below all foundations 

with minimum 75 thickness.





Minimum grade of grout shall be M30




g.
Material Specification: Reinforcement Steel





Reinforcement steel shall conform to either Mild steel grade I of IS:432 part-1 and 

grade A of IS:2062 or High yield deformed bar of IS:1786(fe 500) with minimum 

14.5% elongation.




h.
Reinforcement Cover





Clear cover to main reinforcement for





Slab 20mm





Beam above ground 25mm





Beam below ground 30mm





Column and pedestal 40mm





Foundation 50mm on all sides




i.
Minimum thickness





For slab 100mm





For beam width 300 mm





For beam depth 300mm





For column 300 mm





For foundation – 250 mm




j.
Foundation design





For design of all underground structures, foundations, ground water level shall be 

assumed at 3m below EGL.





Footing of all major structure shall be so proportioned so as to minimise the 


differential settlement.




k.
Machine foundation design





All block foundations supporting rotating equipment resting on soil or piles shall be 

designed using elastic half space theory. The mass of the RCC block shall not be less 

than three times the mass of the machine. Dynamic analysis shall be carried out to 

calculate natural frequencies in all the modes including coupled modes and to 


calculate vibration amplitudes. Frequency and amplitude criteria as laid down in the 

relevant codes shall be satisfied minimum reinforcement shall be governed by 


IS:2974 and IS:456





For the foundations supporting minor rotating equipment weighing less than ten 


kilonewton or if the mass of the rotating parts is less than one hundredth of the mass 

of the foundation, no dynamic analysis is necessary.



2.5
Steel Structure Design





a.
Design Method





The design of steel structures shall be done by working stress method. Design shall 

be as per provision of IS:800-1984 and other relevant standards, wherever 


required.




b.
Material specification





Rolled sections and plates shall be of grade designation E250, Quality A and shall be 

semi-killed / killed conforming to IS:2062-2011. Plates shall be of grade 



designation E250, Quality BR, killed, tested for impact resistance conforming to 


IS;2062-2011. Plates beyond 20mm thickness and up to 40mm thickness shall be 

controlled rolling. Pips for hand rail shall conform to IS:1161. Chequered plate shall 

conform to IS:3502 and shall be minimum 6mm thickness excluding projection. 


Steel for chequered plate shall conform to E250A grade semi killed of ISL:206. 


Stainless steel to be used shall conform to SA:240 of ASTM (Spec for heat resisting 

chromium and chromium-nickel stainless steel plates, sheet and strip for pressure 

vessels) 




c.
Weld 





All structural components fabricated at shop will be having welded connections.
For 

welding of structural parts IS:814, IS:816, IS:1024, IS:4353 and IS:9595 shall be 

followed. Criteria for test of weld.  For FGTR, MCU & Chimney may have welded 

connection at site too. 



Visual examination: 100% of the welded joints for fillet welds and butt welds.



Ultrasonic method – 50% of all the butt welded joints


d.
Connection bolt





All structural components fabricated at shop and erected at site will be having 


permanent bolted connections in general except for FGTR, MCU, Chimney & Duct. 

For bolt connection IS:4000,IS:3757, IS:6623 and  IS:6649 shall be followed.




e.
Minimum thickness/size



All stairs shall have a maximum riser height of 200mm and a minimum tread width of 230mm, Minimum clear width of stair shall be 1000 mm. Minimum head room under all floors, walkways and stairs shall be 2100





All ladders with or without cage shall be minimum 400 wide





Minimum thickness of grating shall be 25mm for outdoor and 32mm for indoor 


installation. The minimum thickness of the main bearing bar shall be 4mm



Handrail shall have top and middle rail at a height of 1000 mm and 500 mm and the 
vertical post spacing shall not be exceeding 1500   Hand rail members for top rail, post shall be 32NB(M), for mid rail shall be 25 NB(M) and for kick plates 100x4 flat shall be used.




f.
Permissible deflection





Maximum horizontal deflection for columns L/325 where L, actual length of the 


column.





Vertical deflection for horizontal beam members span / 325.





For all beams directly supporting equipment, vertical deflection shall be limited to 

L/500. 



For all grating/chequered plates vertical deflection shall be limited to L/250. 

However, the maximum vertical deflection of grating/chequered plate shall be limited to 6mm




g.
Slenderness limits





Compression from DL and/or IL and/or Dust and/or Liquid/water
180




Tension from DL and/or Il and/or Dust and/or Liquid/water
300




Compression from DL and/or Il and/or Dust and/or Liquid/water and/or 



Wind/Seismic
250




Compression flange of beam
300




Tension from DL and/or Il and/or Dust and/or Liquid/water and/or Wind/Seismic


350



h.
Column base 
 




For checking against uplift/tension case, 90% of Dead loads with no imposed load 

/dust load/water/Liquid will be considered. Following load combinations will be used 

for computing net uplift/tension in foundation bolts.





Wind load +/- 90% of dead load





Seismic load (considering dead load & liquid/water & imposed load within 


FGTR/MCU) +/- 90% of dead load & liquid/water & imposed load





Seismic load (considering dead load) +/- 90% OF dead load



DBR - Design Brief Report.





�)








Page 3 | 19

