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‘ : , Structurals from SAIL

e SAIL

SAIL is one of the largest and leading steel manufacturer of India and
possesses a robust knowhow and expertise to produce a wide variety of
prime steel products such as Plates, Sheets, Coils, Rebars, Structural, Rails,
Pipes etc. for various applications.

SAIL has set up State-of-the-art Universal Section Mill (USM) at [ISCO Steel
Plant, Burnpur and Medium Structural Mill (MSM) at Durgapur Steel Plant.
SAIL is in a position to supply a wide variety of Parallel Flange Sections
(PFS) and Conventional Structurals with high quality and consistent
dimensional accuracy to meet the requirement of construction and
infrastructure segments in the country.

SAIL has been endeavoring superior quality of high performing end

products through investment in technological upgradations, continuous

R&D (Research & Development) & Services.
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AVAILABLE GRADES/QUALITIES

e |S2062 E250BR, 300BR, 350BR, 410BR, 450BR.

e EN 10025 25275 JR, S355 JR (for exports / IPEs).
(Structurals in IS specifications can be supplied in Grade BO & Grade C with mutual agreement.)
(Structurals with Copper addition (0.20 - 0.60%) can also be supplied).

In addition to above IS 11587 WR 480A & 480B (WEATHER RESISTANT) grades can also be supplied.

Sections from MSM & USM are normally supplied in 12 meter length. However specific lengths can be
supplied with mutual agreement

Testing facilities available - Tensile, bend, impact testing (including sub zero temp testing) and inspection of
finished products. Bundling - Automatic strapping & bundling facility with tagging. Mill Certifications available
with MSM of DSP

o CE Certificate @ Certificate from CSIR and CBRI, Roorkee for Fire Resistant Steel

Abbreviations used :

MSM - Medium Structural Mill USM - Universal Section Mill

DSP - Durgapur Steel Plant ISP - 1ISCO Steel Plant, Burnpur
SM - Section Mill, Durgapur EPA - External Processing Agency
BSP - Bhilai Steel Plant MM - Merchant Mill, Bhilai




‘ : , Structurals from SAIL

el SAIL

Process Flow : Universal Section Mill (USM - ISP)

Roughing Stand

Cooling Bed Straightening Machine Piling Machine

Process FIow Medlum Structural Mill (MSM DSP)

¢1 hq

Sa Cutting » Sacking and Bundling Finished Product

3



‘ : ’ Structurals from SAIL

e SAIL
PRODUCT RANGE @EL

Parallel Flange Sections (PFS) St'ru&ura"yAhead

Narrow Parallel Flange Beams

Section Weight (Kg/m) mm Equivalent European | Beam

NPB 100 x 55 8.1 DSP | MSM IPE 100
NPB 200 x 100 22.36/25.09 DSP | MSM IPE 200/ IPE200 0
NPB 250 x 125 30.11 DSP | MSM IPE 250
**NPB 270 x 135 30.73/36.07/42.26 ISP | USM IPE 270 A/ IPE 270/ IPE 270 O
NPB 300 x 150 36.53/42.24/49.32 ISP | USM IPE 300 A/ IPE 300/ IPE 300 O
**NPB 350x 170 50.22/57.10/66.05 ISP | USM IPE 350 A/ IPE 350/ IPE 350 O
NPB 400 x 180 57.38/66.31/75.67/84.00 ISP | USM IPE 400 A/IPE 400/ IPE 400 O/ IPE 400 V
NPB 450 x 190 67.16/77.58/92.37/95.20/104 ISP | USM | IPE450 A/IPE 450/ IPE 450 O/ IPE450 R/ IPE 450V
NPB 500 x 200 79.36/90.69/107.32 ISP | USM IPE 500 A/ IPE 500/ IPE 500 O
**NPB 550 x 210 92.08/105.52/122.52 ISP | USM IPE 550 A/ IPE 550/ IPE 550 O
NPB 600 x 220 107.57/122.45/154.47/184.00 ISP | USM IPE 600/IPE 600 O/ IPE 600V
NPB 750 x 270 173.00/174.54/185.00/196.00/202.49 ISP | USM | IPE750 A/IPE 750/ IPE 750 O/ IPE750 R/ IPE 750V

Wide Parallel Flange Beams

Section Weight(Kg/m) mm Equivalent European H Beam

**WPB 150 x 150 23.5/30.11/36.97 DSP | MSM HE 150 AA/HE 150 A/HE 150 B
WPB 160 x 160 22.75/30.44/42.59/76.19 DSP | MSM HE 160 AA/HE 160 A/HE 160 B/ HE 160 M
WPB 200 x 200 37.34 ISP | USM
WPB 200 x 200 34.65/42.26/61.30 / 50.92* ISP | USM HE 200 AA/HE 200 A/HE 200 B /HE 200 M
WPB 240 x 240 47.40/60.32/83.20/156.68 ISP | USM HE 240 AA/HE 240 A/HE 240 B/HE 240 M
WPB 300 x 300 100.85/69.80 */ 88.34* ISP | USM HE 300 AA/HE 300 A
WPB 300 x 300 117.03/237.92 ISP | USM HE 300 B/ HE 300 M

**WPB 340 x 300 78.90/104.78/134.16/290.64 ISP | USM HE 340 AA/HE 340 A/HE 340 B/HE 340 M

**WPB 450 x 300 139.76/171.12/263.33 / 99.75 ISP | USM HE 450 AA/HE 450 A/HE 450 B/HE 450 M

** New Section: Under Development

*New Variant: Under Development
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PRODUCT RANGE
Conventional Structurals

Section Weight(Kg/m)
Indian Standard Medium Beams (ISMB)
MB 100 x 50 8.95 DSP MSM
MB 150 x 75 14.96 DSP MSM
MB 200 x 100 24.17 DSP SM
MB 250 x 125 37.30 DSP MSM
MB 300 x 140 46.02 DSP MSM
MC 75 x 40 7.14 BSP MM
MC 100 x 50 9.56 DSP/BSP MSM
MC 125 x 65 13.10 DSP MSM
MC 150 x 75 16.80 DSP MSM/SM
MC 200 x 75 22.30 DSP MSM/SM
MC 250 x 82 34.20 ISP USM
MC 300 x 90 36.30 ISP/DSP USM/MSM
MC 400 x 100 50.10 ISP USM
Angle 50 x 50 x 5/6 3.79 /4.49 BSP MM
Angle 60 x 60 x 5/6/8 4.50/5.40/7.00 BSP MM
Angle 65 x 65 x 5/6/8/10 4.98/5.91/7.73/9.49 BSP MM
Angle 70x 70 x 5/6 5.30/6.30 BSP MM
Angle 75 x 75 x 5/6/8/10 5.77/6.86/9.00/11.07 BSP MM
Angle 80 x 80 x 6/8/10 7.36/9.65/11.88/14.05 BSP MM
Angle 90 x 90 x 6/8/10/12 8.32/10.92/13.47/15.95 DSP/BSP MSM/MM
Angle 100 x 100 x 6/8/10/12 9.26/12.18/15.04/17.83 DSP MSM
Angle 150 x 150 x 10/12 22.93/27.29 ISP USM
Angle 200 x 200 x 12/16/18/20/25 36.85/48.53/54.3/59.96/73.90 ISP/DSP  |USM/MSM**

** New Section: Under Development

Besides our plant rolled sections, we can also supply the following range through our EPAs.
Angle 45 mm to 150 mm

MC 75 x 40 mm to MC 400 x 100 mm

MB 100 mm to MB 600 mm

HBeams: 150 mm, 152 mm & 200 mm

Rail : 15 kg, 30 kg

Flats: 50 x 6 to 150 x 12 mm

Mild Steel Rounds



Structurals from SAIL

e SAIL

G861 : 7581 S| PulwiIojuod aq [|IM S3OURID|O] |RUOISUSWIQ

000°0L'L L'9¢ 621 868 99 8s. 187 | 5l 0§ 00L'sL | TvT | 8% | 0SL 096 | €SL| 88 | 00L | 00¥ L's9 L'0S 00LX00% I
005'LS I 6’6 10§ 89y [ty 65T | LLL LLE 00v'9 | s€z| TE | 06l 096 | 9€L | 8L | 06 | 00€ 147 £9¢ 06X00€ JW
0090€ 8 8L 98¢ Loy 143 9¢'T | 896 | L 097 | €| TE|0U 096 | L'vL| 6 | 8 | 0§C e Tve 18X0STOW
000'LL 68'6 Tls ue 9t sl Ize | Tos | 6L 0z8'L | 0TT| TE | OLL 096 | ¥LL| T9 | SL | 00C '8t £ SLX007IW
00’y Sv's L's¢ 1z 6L poL 6L | 809 | 0L 98L 0T | ¥T | 00l 0'96 6 | LS| sL | osL €1z 891 SLXOSLOW
006'L 65°€ 09z 6'8L 5l 6L9 | 06L | S0S | €09 14 Sl | ¥T | §%6 096 | T8 | €5 | 9 | su 991 LeL SOXSTLIW
us Tt 8yl 7] 09'L v8E | LYl | L6 | €9T L6l vsL| vT | 0% 096 | L£L | S | 05 | ool ra 96 0SX00L W
°=.== wc_,xm QEE E_.é M=._E mo:& M=.== mc:& mEE mc:& M=._E mo:& ww ww QEE._E.. QEE E_.é ww ww ww nww._mm_u ww ww ww ww NEE Nc_.. E\mx
M i £d 2d7 Kfz 1] fr |z £A) ] £y | @ | w | (opdos | 1 ) 9 | ] W IWSI
mw_u._w.._o‘_n_ suoisuswiq ealy SSely =e_u~=m_mwn
(DWISI) sj3uuey) WnIpay piepuels uelpu| /(LZ0Z:808 SI 03 buiwiojuo)) sanjuadoid jeuonydas
G861 : TS8L S| BulwIoju0d 3q ||IM SIURID|O] [RUOISUBWIQ
000'€7'L Lr'vs Ll 189 1'69 0'66S | L8 | €TL | 0'98p 0668 | 0L | 0pL 0'86 LEL | LL | ovL | 00€ 9'8§ w09 00€ AW
00€'LS 14 L'68 Sop §'€s 0oLy | S9T | SOL | ObES 0sL's | §9 | 0€L 0'86 S| 69 | sz | ost Sly 0€'Ls 0SzZaW
0€8' 9y 0Lz 60L ! r'se | 9sL| €19 Loy 8LL S| 06 0'86 08 | 0S| SL | oS 06l 9671 0L AW
sie 51T 86’8 9t Lo’ v9€ | 0L | 6%6€ (x4! ]! S| 06 0'86 0L | Lt | 05 | ool 'L 56'8 00L aW
oI GOLXY | (WU OLXY | GWIWI QXY | (W OLXY | (W OLXY | GWWIQIXY | WW | W | W QLXY | MWW 0LXY | wu | ww saaubap Wwo|owwo|oww|oww | oLy w/by
m i fdz 2d7 KAz 177 fi | m £A) 7] W | 14 | (o)dojsabuery | L | 3 9 | a ¥ W awsl
sauadold suoisuawiq ealy Ssey uoneubisaq

(dWSI) sweag wnipay piepue)s ueipuj ‘(LZ0Z:808 SI 03 buiwiojuo)) saniadoid jeuondss

TIVS WOYA (S1.1) SNOILDIS IONVT] ATHIdVL
STVHdNLOMY.LS TIVS

ansl

JSI

10



Structurals from SAIL

e SAIL

G861 : 7581 S| BUlLIOJUOD 3] ||IM S2IURIS|O] [eUOISUBWI]

s6l v 574 9z 9t 16€ 9L 09 09 0s'L | 008'S | 60 | O'E oL's | 0'6S | 0%6S 8y osL | sz | ooz | ooz | L6 06'€L | STX00TX 002>
Lo £9¢ ¢ L0 107 €65 €L €19 €19 08L'L | 095 | 6L0 | 08T 08T | LIS | LIS 8y o'sL | oz | ooz | 00T | €9L 96'6S | 07X 007X 007>
s 114 114 €1 €1 96§ 8L 619 619 19 | 0oLt | 60 | 0957 0967 | 95 | 9§ 8y osL | oL | ooz | ooz | 819 €587 | 9LX007X 007>
€U (144 144 141 st 66€ st 79 79 9L | 0067 | 60 | 028 0L | 65 | 6€S 8y osL | T | ooz | ooz | 69 89 | TLX007X 007>
§9L 24! 41 89 889 967 188 €9 €90 s0s | 08LL | 6L0 9L %L | 9l | 9L 8y 07| T | osL | osL | LvE 6TLT | T x0SLX0SL>
99 voL voL 8§ 86 867 L8S 99 99y 657 | 000l | 6L0 €69 €9 | 80r | 80V 8y ozt | oL | osL | osL | et €677 | 0LX05LX0SL>
801 LSS 9'€s 861 86 961 €3¢ 10 ¥0¢ vL8 €65 | 6L0 0lz 01z | €6 | €67 0 §8 [ T | ooL | 0oL | 1 €L | TLX00LX00L>
€69 (31 s (214 (%14 L6l 8¢ L€ L0¢ €L 98T | 6L0 08L 08L | 87 | 8T 0 §8 [ oL | ooL | ooL | L6l bO'SL | 0LX00LX00L>
e L' i3 907 90 861 6¢ 1€ 1e 19 97 | 6L0 8yl sl | 8L | 8L 0 §8 | 8 00L | o0L | §SL 8Lzl | 8Xx00LX00L>
65l €91 €91 s sl 002 6€ A1 rie T ®L| 6L sLL SLL| oL | oL 0 §8 | 9 0oL | o0L | SLL 96 | 9%00LX00L>
19 ey 6T '€ 14 9Ll &L (41 (414 879 86 | 6L0 0sL 0sL | 89z | 89T 0 §8 | U 06 | 06 | €0z SESL | TLX06%06>
99 §9¢ 9¢ T 44 ru g L s 9'€S S0z | 6L0 6L 6zl | 09 | 09T 0 §8 | o 06 | 06 i} el | 0LX06X06>
€67 861 67 §9L s9L 8Ll 0's€ ru ru L'vh 0L | 6L0 Lol oL | €57 | £st 0 §8 | 8 06 | 06 | 6¢€l 6oL 806X 06>
141 8 8 ru ru 0L £se 082 (14 &L el | 6L0 0'€8 08 | SYT | SBT 0 §8 | 9 06 | 06 | 901 4] 9% 06X 06>
SuwoL | wwgl | wwgQ) | Mwl | wl ww ww ww ww SWUWOLX | W OLX | pel | JWw QX | jWuw0LX | ww | ww ww ww o[ oww | oww | ww | wwgl- | w/by

| fdz 2d7 fz 7 M n 1 u (uw)anj | (xew)nnp | 0 Ay mn n | h y iy } 1 | @ ] W vsl

saipadold suolsuawiq ealy SSe uonyeubisaq

(¥sl) sa|buy 637 jenb3 paepue)s uelpu] /(LZ0Z:808 S| 01 buiwaojuo)) saniadoid jeuoiydas

TIVS WO (S4.1) SNOILDIS IDNVT] dTHddVL
STVHdNLOMY.LS TIVS

11



Q Structurals from SAIL

T ——
from SAIL

seructurally Ahead

Parallel Flange Sections (PFS) from SAIL’s state-of-the-art mills at
DSP (MSM) & ISP (USM) are branded as SAIL NEX

PFS are hot rolled steel structural sections, with parallel flanges
having square toes and curves at the root of flange and web

PFS meet international standards of quality and stringent
requirements of the infrastructure and construction industries

PFS and other structurals from New Mills of SAIL (DSP - MSM, & ISP - USM) are
preferred by today’s structural engineers, architects and construction companies

Parallel Flange Sections have
multiple advantages over conventional sections

Higher product flexibility - Wide range of width, flange thickness and web thickness
combinations for any nominal depth

y g ]

|
-[- | I |
i f » D : Depth
z M : W B : Flange Width
D » T : Flange thickness
t i .
! R4 » t : Web thickness
10 | ) » Ri : Rootradius
]
B

Mechanically more efficient - Higher bending strength for beams and higher axial load
carrying capacity for columns

Structurally more stable - Greater radius of gyration lowers slenderness ration and allows
withstanding of buckling to a greater extent

Lighter structures - Higher strength to-weight ratio leads to lighter structures and
foundations

12
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Easier fabrication - Easier connection of joints by direct bolting on flanges without using
tapered washes and easier butt welding of plate at edge of flange

Cover Plate

bzt Only small thickness weld possible

e Bent bolt-shank

Economical - Substantial saving in material weight when used as compression member
(columns) or flexural member (beams)

Type Weight | Area Radius of
Kg/m (Sq cm.) | Gyration (cm.) (Kg/m) | about major axis

ISMB | 600x210 | 121.00 4.08 (em?)
NPB | 600x210 | 122.45 155 4.66 ISMB 400 61.55 1020
WPB | 400x300 | 124.80 | 158 7.33 NPB 400x180x57.38 | 57.38 1020

Section Modulus

Parallel Flange Sections (PFS) are more efficient and provide more economic designs
then Tapered Flange Sections (TFS) e.g. UTILISATION RATIO of sections.

Conventional (TFS) SAIL NEX (PFS)
Y
a N
S q 4.000m
Y
a "
< in 4.000m
o o
Y

° X X
@ @ 4.000m

3 ° :

5 Z
5 &
& &

Max utilisation ratio of the Max utilisation ratio of the

Conventional section used: Paralel Flange section used:

Top Beams: MB250-0.328 Top Beams: NPB250x30.11-0.371

Mid Beams: MB350 - 0.894 Mid Beams: NPB300x49.32 - 0.821

Lower Beams: MB450 - 0.892 Lower Beams: NPB400x66.31 - 0.81

Columns: MB600 - 0.916 Columns: WPB240x83.2 - 0.874

The ratio of calculated design load on any structural member to its load-carrying capacity is known
as UTILISATION RATIO which should normally be less than one

13
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LOADING CONDITIONS

Structurals from SAIL

Dead Load of 400 kg/m on floor beams & 100 kg/m on roof beams.

® Live Load of 1000 kg/m? on lower level floor beams & 600 kng/m?2 on mid level floor and 200 kg/m on
roof beams.
® Wind Load of 300 kg/m on each column in both X & Z direction.
® Comparison of the weight of structure, for the above example, is given below:
Conventional Section Weight in Tons Parallel Flange Section Weight in Tons
MB 600 x 123.0 5.79 WPB 240 x 83.20 3.985
MB 450 x 72.4 1.735 WPB 400 x 66.31 1.588
MB 350 x 52.4 1.254 WPB 300 x 49.32 1.181
MB 250 x 37.3 1.125 NPB 250 x 30.11 0.906
Total 9.904 Total 7.661
23% saving in weight is realised by using NEX Parallel Flange Sections insted of
Conventional sections for the example shown
® Greater efficiency of the Parallel Flange Sections is primarily due to better distribution of material across

the section. This leads to greater moment of inertia, section modulus and radius of gyration. Consequently
PFS has more load carrying capacity.

ADVANTAGES OF USING HIGH TENSILE SECTIONS

»
»
»
»
»

Lighter super structure

Upfront savings in cost due to lesser weight of steel

Reduced depth of beams

Greater load carrying capacity for same depth of columns used in mild steel

Lower transportation, handling and erection costs due to lower weight of structure

SAIL NEX AS ELECTRIC POLE (WPB 160)

Section Mass | Sectional D B t T Flange R1 R2
(Kg/m) Area (Depth) | (Width) (Web (Flange | Slope, (Root
(cm?) thick) thick) adeg Radius)
WPB 160 30.44 38.78 152 160 6 9 - 15 -
Sectional Properties
Moment of Radius of Section Plastic Section
Inertia Gyration Modulus Modulus
Section Mass | Ix (cm?) (ly (cm#) | Rx(cm) | Ry (cm) | Zx (cm3) | Zy (cm3) |Zpx (cm3) (Zpx (cm3)
(Kg/m)
WPB 160x160 30.44 | 1670 615 6.56 3.98 220 76.9 245 117

Advantages of using SAIL NEX (WPB 160) as electric pole

Comparatively lighter steel member with higher section modulus

o vk wnN =

Saving in cost due to lower weight of steel member

Easier connection due to parallel flanges
Lower transportation, handling and erection cost owing to lighter members
Superior finish from state-of the-art mills

Supply in specific lengths as per requirement
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SAIL NEXWPB 160 as ELECTRIC POLE
Installation by Tata Power Ltd. Odisha & WBSEDCL West Bengal
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Infrastructure support: WPB 200 & WPB 240 (SAIL NEX)

SAIL Steel Products have been an integral part of Infrastructure segment for decades. In its quest for
producing efficient steel, SAIL developed Parallel Flange Sections which offer better sectional properties
along with savings in weight and faster construction, thus improving the entire process cycle. These are
branded as SAIL NEX and these sections are being used widely as an alternate to Conventional sections,
which have tapered flanges.

SAIL, in its endeavour to support Indian Railways in reducing the nation's dependence on petroleum-based
energy by rapid electrification of railway tracks, developed WPB 240 (47.4 kg/m) for use as OHE Mast in
place of RSJ (8"x6") (52.1 kg/m) currently being used for Electrification. Northern railway has started using
this for OHE Mast.

SAIL NEX sections are being supplied to various projects of Metros, DFCC, RVNL, IRCON etc. and can find
application for masts too depending on the suitability of design as per RDSO.

Wide Flange Parallel Beam (WPB) 200 being supplied by SAIL has the approval of RDSO for making Steel
Sleepers. Steel Sleepers impart higher strength in bearing the load of the rolling stock and thus improve
the maintenance cycle, safety and overall operational efficiency.

RDSO has approved for adoption of SAIL NEX (Parallel Flange Sections - NPB/WPB) in designs for bridges
where it fulfils the requirement of strength and serviceability.

WPB 200 & 240 can be utilized for many different areas depending on design and usage.

Some of the examples are:

Railways:

»w Electric poles, Steel Sleepers for Railway Bridges.

» Railway Station development works & passenger shelters in stations.
Transport:

»w Walkways/ Cross overs for urban roads and highways.

» Multilevel car parking in Airports, Railway & Bus Terminals, Business centers etc.
Construction Sector:

» Multi storied high rise residential & Commercial buildings.

» Buildings for commercial usage, Mini sports complex, Stadiums.

» Industrial sheds.

Applications of SAIL Structurals

» Flyovers, Stadiums, Foot Over Bridges, Multi-level Car Parks

» Metro Rails, Indian Railways

» Industrial Buildings, Residential Complexes, Commercial Complexes
» Raw Material Handling Plants

» Power Plants, Ports, Offshore Structures

» Oil Refineries, Petrochemical Plants

» Electric Poles (Masts)

» Trailer and Truck Bed Frames

16
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STEEL AUTHORITY OF INDIA LIMITED

There's a little bit of SA/IL in everybody's life

=== ==
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