SUPPORT G STEEL STRUCTURES
FOR GR.D STATION  LOUIPHENT -}'ﬂ

r

PAKTSTAN
WATER AND POWCE DEVELOPHENT AUTHORITY

Resis i ' B s B T &
: Qs Drpsaramey (LN



L& B Faprawonrd
i Soa3e
2. Stewnl
3 Mubks and Bolls
4. Fabricabtion
5, = Galvwainizlng
‘ 6 - Sign Plates
;
i Tes!l.s
. ANeceolbance and Rdjectigns
2 Test Methods
10= Pagz ing

i DravWings .

PRIMEING HISTORY
rirst dralt on March, 19806,

First revised approved addition Nov. 199



PR

sRpell ICATLON pre L. 8 1
sUPPORT PG 8T pel 5T QUCTURES ¥ . o

S FORGRID STAIDLON Lol pHERL

FOAWARD

. 1 i .
L Pt e g T T .I
This ::*-:xi\cxa,;;d__'nr'js Yz iy s.n‘.'_;-:ocjx:.r_;e:d by waPDA and has besd 3l :
by Lthe Srandard ¥ peossacgh section of the cﬁfice_'f

mhgAnEny DS L R8 Ees )

This standard 15 i ytandid ol w fel %:_iw.e._purp{;ssl; ol 'C.ECI.HD.‘I.\_I.?
Speciiicatjmn Lo ol likatke fh«tLCJLion 23 supporping steal
structures-for Grid sration aqu;pment and ¢oe5_not include
srovision of contract. :

e

This gtandard is-prepnrcd Lo resolve dlfiiculties Sxpaxhuweﬂ
by the faeld gtafbf in’xéplacimg gxtdstation'switchyard'equiw
pment Viz_isolators. clrcuLt Lreakelsh cls: PYS &.L.hs-Mﬂﬁh
is & problematlc and time consuminy job :Eguirinq'pfaparatiﬂn'
wf new drawings accommndatinq Lthe foundations within wid
pimited available-SPace ang minimum“of powek cupply interr—
uptions. To gQVeLcOmE these problems. steal suppqrting stxucmﬂx;
have bean Standardised wis peh Wikl result ain rapid on-site '

_xep]qqeﬁent of kthe cquipment 1[:@5pective of 1Ls cype 9L mahke :
minimisiny jnterruptions Lo powel supply'and Einancigl-savhm

as well-

This specificaLiDn is subiect to periodic yevisien as, and
when reguired. : ’

SCoOPrL

This 5peciﬁication cOowRES EahrLcation, anVHnizing,.tesc
and packing of supporting steel s brucbuLes foﬁsGRld statlel
equipmant. e o

5TEEL

in fabricating gLruclures Lhe contrectol shall uBe structu;al

_steels having chemical COWPOGitLon-and_tE“Sil'P£DP91ties.§3

specifled- The stnd) shall ve made_eihher'by'open pnearth
basic axygan or eiechic [urnace process - B

ngguircment

e

chemical Conmgﬁitiqg
The steels shall conform Lo the following Qhemical composit
rion- ‘ : I

e et ,__...-.__._.___._,______._.—r-r-—_,____.-._.___

plement . : Composxtion pergenk

e

#ila steel . Jifgh pensil B

__.-_._._._.-.-__.__._-_._-_..-__.___.._-—__,.._._-—-_.-_....___,_.d_..-—-_,..._-_..

Carbon . 0.726 G.C?I
panganese .85 . ijb
PhosphoLus Mar 0.04 B
gulphur HMax 0.05 U.05
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The Contractor wmay propose structural steel confora
to datest spplicable indusicy shandards specific&tiﬁn_ _
and vecommendedd practices having different chemical, . a2& %
compositlon provided such steel has Lhe yield pointand -~

min, elongation as specidied “in elavsy 2,.2.2, 4.5n thisfuf:f*V

case the type and specifleatlions of sterl will havé-to,“
be approved by WARDN .«  Ths Toilowing informatién shall - ...

be supplied- by the Contraclces: " ¥ ot et
5 a2 V3
Ultimate Lensile straength
5 Minimuwm Cuarantend vield strenglh
Minimumw clongalion
Detnil of tesl piecs
Chemical Compositiaon
Tensile Propertlies
The steels shall conform 1o the requivemcnts as to
‘tensile properviies pPrescribed: below., : -
oild Steel: lligh Tensile
Glteel

Tensile strength ke /mm W
Mdindimum 40 : S0

Maximum 5i3 . T80
5
Yield points kg/mm® ;
Mindmm 26 35

Llongaltion ia 200mm Ehage
“length percent, minimum - ' R
Upto 8mm Lhlekness 16 i

Over 8mm. thickan: 20 18

Bend Test Requiramnng

The steels shall withskand {he following Bend Test-
Requirements, ' B '

i

i : X Natio of bend dia-
'vipe of Thicekness-of 'mét@? o tHianégv‘
Material | Waterial g B, T RS R
2 Shmy e for specimen

— . N %

Mild 3terel Unto 20mm 1 )

High Tewnsile 3 ; 5

Steel ' =54 Upto 28smm : e =



NUTS AND DOLTS

=

All bolts and nuue shall be hexsgonal type made fxom . ."°
mild.gteel to WAFDA Spocificatbion P-19. THacbolts shail”
be provided with one flat'washer under each nut. ALL" .
grouting bolts for fixing the structure to the foundation -

.ghall be from High Tersile 3teel. Washers shall not be

less than 5 mm thicknass and only one Lthickness of washer .
shall be used. Thae dizmetar of the washer hole shall: be -
1.5 mm- &arge:s Lhan the boll diameter and the outside dia=
meter of washer shall nol be less than 1.5 mm larger.than:
the diagonal of the nut. #All connection bollts nuts’,: lock
nuts and washers shall be furnished in. excess of acgtual -
number required in quantity at least. 5% greater than
actual Yequiremenls sufficienl Lo compensate for normal
field losses. T B

FABRICATION ' - o

All fabrigaticon shall e performed according te the’
following drawlngs:

1. Supporting steel slructure for Dwg. No. PDW/TS-3iz1%
circuit breaker - '
o
PDW/TS~3190 .

(4]

Supporting steel ¢ lLiucture for
isolator

(Parallel Arrangcnent)  PDW/TS-3201
QX ) ) N
(Serial Arrangemenl) POW/T5-3219

. : PDW/TS-3218
3. Suppoerting ste2l strucbure Lox ’

Current & Volltage Transformers PDW/Ts—JZUda

1. Supporting steel strucbure for

Lightning Aviestnr i POW/T5-3203
The dimensions indicaced on the above mentioned drawings
are f[or guidance only. The manufacturer shall supply . :
theixr own design dioavings alongwith foundation drawings -
with his offer without alffecting the interchangeability
requirement of the foundation bolts as indicated in -’
detail 'B' of the drawings. e

All structrual material shall be straight and cleaned’
of all rust and dirt before being laid out or worked"

in any manner. MNecessary straightening shall-be done

in a manner thalb will not injure the material. Sharp .-
kinks or bends shall be cause fox rejection. R

In shearing and punching only shaxp dies and punches
shall be used, shearing and punching shall be. done to
guage and ne varialti=n in length shall be allowad axcept
where otherwise nol: on the shep detail drawing,No
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«. rough edges, and .sunch cracks. lHoles s«

-variabtion shall be alliowed ir a group or cluster of
holes, and the centre to cen.ee diglkance beltween the :
end holes in a piece shall st vary mova Lhan L1 inm.

Bolt hoeles shall bLe 1.5 un Lo 2 mwm larger Lthan the nor-.

mal .bolt diameter. Beobg holes shall) e gylinderical

and perpendicular Lo wembers, wiall e cleaded oull and

without torn or ra~g¢d pges and aball be free of burvs,
hall be accurate-

1y located and voaitl matched. "

Fexr the hio Lensile stizol dyde:d puint egual or higher
than 35 ko, m< lhoies shall bo directly drilled at the

definiti = diawmeter or punched and veamed out; Tha

difife (o le between the punchied and reamed diameler shall

be - e mindumuam 4 mm. E
& N7

ik owelding shrii be w:fu1n1< in accordance wikh the” 5
latest edition ci the "Ceoda f{or Arc and Gasn welding

in Building Ceonstiuction," as {zomulated by Lhe Amagican
Welding Socieby. A shigld-arxc welding process sinall be
used. All welds shail be as shoyn on the draiwngs and
shall Le made in such 2 manner h r residual shrinkage,
stresses will be rocduced Lo a minimum.

All structrual membard shall be marked wilkh Lhe corsect
designalbion shown on the shop drawing. Marking shall

be done by stamping the members prior Lo galvanizing wilh
numberais or letiers of 12 mm miniwum hBeight, and shall
be clearly legible afler galvanizing.

Tolerances

Base of assembling Lhe structurs in the field is of

vtmost impartance. 7The gLru‘LLL% shiall Le so manufactured
that all members cavirying Lhe seme mark zhall be inter-
changeable when assembled.  The ghvucture shall it witheut
undue pressing and no reaming cit drifting of holes shall

be required. i :

The Contiractor shall be responsible for the correct!fitting
ofl a¢l) parxts and shall replace Frae of cost any deflfective
materials discoveyred during ercction and shall pay all -cgsls
of the corrtection in the field ol any errors not previcusly
discovered.

The Cress seclional avrea ov welynl of each.stiuctural size.
shape shall not vary more than 2.53% Lrom the.thauratlcal
or spetified aaounlts
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The permissible variation from dimensions
size steel shapas £rall nol sxceed thoe prs
ia ASTM AG. A 0

Nlanmetor ol o punch hele shall not’ vnly 1n ﬂl) Lha )
thlekness of Lhe menber or gusset. The difference beLweon
hoth hole diameters on each face of the plbaa ﬁhall ‘b - 3
lower thain the tenlh of the punch thickncss with a o«
maximum ol 1,2 mm, Jor the thickness lower than's i,
maximum dilference is Tixend at -5 mm. ; '

GALVANTSING

After all the zshop work is complete, all structural:
materials shall be bot dip galvanized to conform. to WAPDA -
Specification P-=82. Prior (i galvanizing the material :
chall be drilled, panched, cut-or otherwise Tabricated

as vequired, freed [rom burrs, cleaned and -thorvougly
prepaved, so that the zinc coating shall be adherent, dense,
smooth, continous and uniform, . 1t shall also be completely
free from lumps, blisters, uncoated or porous: spots, blac
gpots, dross, flux or any other imperfection. All .
structural steel warped by the galvanizing process shall

be sitraiphiened by re-rolling or pressing. " The materigl
shall not be hammered or olherwise sLlalghtened in a

manner whic' may injure the galvanized coating.

All bolts and nuts shall be het dip galvanized including
threaded portlous in accordance with WARDA Speclfication
P-82. HNuts shall have (inger tight it on bolts and -
develop the full strength ol bolts.

Nrittleness

A1l .necessary precat Lions shall be taken in the compositio
of steel and in its labrication and preparation. Tor 3
Ualvaniaing Lo prevenl UmhleLlmenL aof any 1ltem Dr'parts
ol dtems lneluding bolls and nuts, For detecting ; '

ombrittlement WADDA r;m:ifmcatjon'P~82 shall be Ffollowod,

SIGHN PLATES

A1l the sign plates shall be fired ceramic surfaces on

steel base plales. “The ceramic enamel shall completely
cover the front and back of the plates and also .th e ecdges.
of plates and the interior ecdges of the attachment holegy ™
The enamel nround the holes shall-be protected by’ means.

of [ibre washers, - Fopol

TESTS

S Manufacture's Tests

The Manufacturer shall selecl two samples from each
heat to enrry oul the [ollowing tests 1o satisfy himself
that the products comply with the specification, | .
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Far Secltlon and Plales

1, Chemical Composilisn
(Ladle Analysis)
2. Tensile Toslks

3. Bend Testls

e ————————

1. Prooif Load teslh
2., Ultimatle

3. Ultimaotlte teonslile
under eccentric

4, Cold bend test

9. Hardness lmal

Tensile

load

6. Galvanizing test

The Manufachkurer shall
carried out Ly him f[or ex:

Acceptance Testis

Dhrenetly et T )

strength ot

malntain a

Accordiug

to

WATDA )
Specification-
P-i9 . |

~

pecord of tesl
ination by Inspecior,
Oy i

The following acceptance lesls shall be carried out.

For Section and Plales

1. Vigusl exginingtion

2. Verification of
and welghts
3. Assembly tests

4, Chemlical

3

5. TPTensile foests
G. Bend Tests

~3

Impact tesls

8. Galvanizing lests

Four

ruts and Boltls

compos!bion{lheck

~

2 .
b
.. o |

dimensions

g pedie)

L. Verifications of dimensions

Visual -inspection

&3 ng

Prool lond test

4. Ultimate Lensilco
5. Galvani- ing toest

v
Citrrvin

shall
agy .89y i

Tha Contraci
te the

shteaghh

i 2ulr zbove

| :
Azcording

)

WAPDA _
Specification
P-195

Lest

i L) necessary assislance
mentioned Tests.
i
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8.3

ACCERTANCE AND REJECTION b = wifv ol

" Chemicnl Compastlon

To indicate adequately, the chemical cdmpostion of
heat or lot, the mininum number of samples selected
to reproagent the heal zhall ba as {ollows:

YN, of Samples . N

50 tons oy more ' 2 i

H0 tons or less o : s

1f a piece fails Lo m=zet the requirement, the lot shall T_
be rejected,

Tensile Properties

Two tension and two bond tests shall Le made from each
heat and strengih unless the finished material from a
beat and strength gradation is less than 50 tons, where
‘one tension and one bend test will be sufificient. How-
ever when material from one heat and streneth eradatlion
differes 9 mm in thickness, one tension and one bend test.
shall-be made fvom both the thickness and the thinnest -
material rolled in that sLrenecth egradation remardless o#,
weleht renresented, ! ' :

Two Lension and two bend tests shall be made ofi cvery
[inished sbhape Jfor cvery 10 tons, ' :

If 4 test picce Inils Lo meéL Lhe requirement the lct
sholl be rejected. )

T Assembly Test

One structure ol eazh type 5iall be tested.

" Galvanising =

The acceplance and rejection on the basis of galvanizlng
Lest will be according to WAPDA Specilication P-82.

" Dimensional and Firish Delecls k

The number of sample units inspeclted shall be equal to
the first swmmple size given in Table-V. If the number
of defective units found in the first sample is equal’

Lo less than the first acceptance number, the lot shall
be acceptable. If the number of delectives found in

the first sample 1s equal to or greater than the.first
rejection number, “he lol shall be rejected. If the

no of defectives “ound in Lhe Tirst gsample is Letween
the first acceptances and rejection number, -a. second -
sample of the size given by the plan shall be inspected.
The number of def{cclives found in the [irst and the 5
second samples shall be accumulated, IT the cumulative
number of defeclives is equal to or g}eatnr than the seco
rejection number, the lot shall be rejected.::



8 ACCERPTANCE AMD REJECTION -k e

8.1 " Chemidead Compostlion

1

To indicate adequiately, the chemical compostion of a

heat or lot, the mininum number of samples selected =

to raprasent tha heal shall bae as {ollows: .X
(] . 5

.4 =7

No, ol Samples ;

50 tons or moye 2 i o

B0 tons ot lesy 5 A

If a piece fails Lo m=2ect Lhe requirement, the lot shall t
be rejected. ) .

8.2 Tensile Properties

Two tension and two hend tests shall Le made from each. *
beat and strength unless the finished material from a
heat and strenpgth gradation is less than 50 tons, whorea
"one tension and one bend test will be suflficient, How-
cver when material Srom one heat and strenetb -eradation |
differes 9 mm in thickness, one tension and one bend .test.
shall -be made fvom both the thickness and the thinnest -
material rolled in thal slreneth gradation regardless o;,
weleht renresented. ! : B

Two tension and two bei. bLests shall® be made ol every
finished shape for every 10 Lons, . W :

If a4 test picce [uils Lo meel the requirement the lct
sholl be rejected.

8.3 " Assembly Tost
One structure of eazh Lype sicall be tested,

8.4 " Galvanising e

The acceplance and rejection on the basis of galvanizing
test will be accor<iing to WAPDA Specification P-82,

815 " imensional and Ficigsh Delecls ke
T - T -
?gq The number of sample units inspected shall be equal to
i the first swnple size given in Table-V., If the number
of . of defective usits [ound in the first sample is equal
N to less than the first acceptance number, the lot shall

be acceptable. 1) the number of defectives found in

the first sample 13 equal to or greater than the.first

rejeclion nuhber, the lot shall be rejected. 1If the

no of_dufcctivws Tound in the fivst sample is between

the first acceplances and rejectien number, -a.second: -~

sample of the size given by -the plan shall be inspected.

The number of defcectives found in the first and the :
i + Second samples shall be accumulated, If the cumulative

number of defectives is eqgual to or greater than the seccn

rejection number, the lot shall be rejected,-.
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Tast samploo fov dabermlinaticon of complininca to tha

tests specilfied shall be “formed in accordance with oo f
WAPDA! 8pecilicatlon P-g32 and sball be {faken from gach =
lot. Tlhie Lol slinll consisl of g ouan tidy asg Y5 Ppac o iih 2 in

the relevant specificalion. - = L ¥ ot By
T!'Ij"‘)l'! oy '

The test shall be perlormed irv accordan

0

' |
¢ with 180 6307 [
PACRING '

Ea” TYRNT dastinn-

A1 material ahnll Lo sulbally !
tdon, lHopvy Ploces may be proked separteily ov ia bundlas, -
with 417 pieces in the bundlse navasiy the same mark of i

the same sliruclturs, A1l biindles of angles shall bhe securel!
fastaned at. three 'or more locnlttions with galvanized :
"steel binding straps not smaller than x20 mm of 1350 kg. - !
tensile strength. 8 0

A11 small pleces such as boltls ‘5, -plates and other
smnll fittings shull be ““ghnd in strang wooden bo es
“witlr dcpross welght of 950 to 150 wps. :
he strong enough to withstand 1wang£1 pondiing ;
‘difforent sizes and ledgths shall be Pmuked in separate
bags Lelore Loxing. Groups eof packagrs OF bundles may

be packed . in <he same wooden boxes. In general, separate
‘packages “less thon aboul 50 ki. each,should not be used.”

T

DEAWINGS

The contractor willl be supplizsd wi line diagram

indicating the various dimengions, angle sizes used,
sizes of bolts ‘uscd, type.ofl sbteci and vaiious standards/
process Lo be fhllowed for fabrication and galvanlzing of
Lhe mhraclyre.

After placing of conlLvacl, Lhe contractor shall submig
far approvel, the following drawings bascd on single Lline
diagram provided in the clauze,

(]

a

Thop Deteils Drawings
R et —

The deballed drawings shall cshow shop details including of
dimensio“s, rhvajinp punching, bevel cutting, ‘bending
and ildentifl i on mark and winight for each membeyr,

o nra‘“l 3 ch : !
"“_J'"'"n_.._l..‘ e
Erection’ 1 a\Lon showing cacih member wilh its identi~
fiention ‘mark, tocation and position oif the outstanding
leg of dﬂglp pumber wnd size of connection bolts and

211 esrection details.
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11,2.3 Foobting [nsbasllatlion Drawings

Footiny erection drawings showing each member with

its didentificabtion mark and nuinher and size of con-
nection belts, #53d all dimensions reqguired for the:
proeper sethbing and pesilbicning of anchon bolts with
re;atioﬁ Lo the zentre of the stbrugture. d

11.2:4 'Dills of Material
i_Uiljs ol material [or caph structure shall show the -,
quantity, kind, size, length, weight and assembly-mark
for each. member, including bolts., washers, plates and

all fittings camplete far each structurae. ' i w R

NDLQ: i) The scaope of supply includes the foundation
- belts (Ragy Bolbts) Ivr grouting the steel
stzuctures. : : -

) ii) Sultable clamps shall be provided- at appropriate.?
: ! _ places on the structures Lo hold the earth wires |
2 of the equipment at every 1000 mm. )

1ii) the.following drawings are enclosed herewith: .

1. Dwg. Mo. POW/TS-320.7lst revised dated 14.9,91)

2. v 9% ppw/rs-3204v ~-do -,
‘ _ B. oM. pPDUSTS<T218 - do -
: 4. o 'ﬁow/TS—leT” " e
5 H " PbW/Ts-32187 .7 - do -
6. " " POW/TS-ILIE .. ~.00 <
7. 0 AT SpbwrTs-azon 0 M Sude s
b :

KAKR
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