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Fabrication .Erection And Finishing

—YSCOPE

These regulations deal with the workmanship ,Assembly and construction

(temporary and final) in metallic construction and bridges. It also deals with the

materials, The used equipment’s and painting. It includes transportation,
Depatching and planning in situ and the regulations for inspection, RECEPTION
and refusal.

—YDEFINITIONS

2.1 -Universal plates: These plates are rolled in the longitudinal direction
and also their edges are rolled to control the breadth. These plates may be
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used without repairing their edges. Their breadth varies between 10 and
125 cms

2.2 -Ordinary plates :These plates are rolled in the longitudinal direction
only and its breadth varies between 100-450 cms .

3- ERECTION

All workmanship shall be of first - class quality in every respect , the greatest
accuracy being observed to ensure that all parts will fit properly together on
erection .

The following parts of steel structures shall be made of universal plates :

a) Webs for plates girders and their cover plates .
Two) Webs of chords of trusses and their cover plates.

C) Gussets of all kinds and in general all pieces which may have to bear
stresses in a different direction from that of rolling . care shall be
taken to use the plates in such a way that the greatest stress to which

they are submitted is exercised in the direction of rolling.
these parts however , may be manufactured from the ordinary plates , but its
edges must be straightened before use.

3.1 ERECTION WORKS
3.1.1 STRAIGHTING

before any other work is done to them , all plates shall be flattened and all bars
and sections straightened and made free from twist so that when assembled that

adjacent surfaces are in close contact throughout.
the methods adopted should be such as not to injure or mark the material .
sharp kinks and bends shall be cause of rejection.

3.1.2 SHARING AND MACHINING.
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The edges and ends of all flange and end plate girders , of plates forming chords
or web members of lattice girders , and of all covers shall be machined , except
where flats with reasonably square and true edges are used ; in the latter cases
the ends only shall be machined .

the tension edges of all web plates shall be machined except when plates with

rolled edges are used.

The compression edges and vertical joints and of web plates may be shared
where they are not exposed to view in the finished girder , otherwise they shall
be machined . all butt ends of compression members shall be in close contact
throughout and the butting ends of all beams and struts where jointed shall be
faced in a milling or ending machine , where practicable after the members have
been completely riveted or welded .

The ends of all angles , tees , channels and other sections for flange members or
chords shall be machined or cut true in a sawing machine approved by the
inspector , any burring of the edges being removed .

The ends of all stiffeners shall be shared and ground , or sawn to fit tightly
between the main angles or flanges , but where specified or shown on the
drawings stiffeners other than those at the supports or other points where
concentrated load is applied may be fitted into the root of the main angles and
the projecting flanges or web of the stiffeners may be bevelled.

All edges of sketch plates , gussets and packing which are exposed to view in
the finished structure shall be machined . all other edges may be cut in a sharing
machine which will take the whole length of the plate in one cut , otherwise they
shall be machined . the edges of all floor plates and through flooring may be
shared .

In all cases where machining is specified , the plates or sections shall be cut , in
the first instance , of such size as to permit of not less than 3 mm . (1/8’") of
material being removed from each shared edge or end in the case of plates or
sections of 12mm . ( ¥2”°) or less in thickness , and of not less than 6 mm . (1/4
“) of metal being removed in the case of plates and sections exceeding 12mm.
(1/2°7) thickness .

3.1.3FLAME CUTTING
As an alternative to sharing , plates may be cut to shape and beams and other

sections cut to length with a gas cutting torch in which coal gas or acetylene
should preferably be used . the torch shall be moved mechanically and shall be
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guided by a special template and travelled at a uniform speed . the edges as
given by the torch shall be clean and straight
Where flame cut edges are to be machined the same excess of material shall be

allowed for machining as is specified for shared edge.

3.1.4 DRILLING AND PUNCHING

All holes shall preferably be drilled through the solid metal , but holes in plates
and sections up to 15mm(5/8°’) thick may be punched and reamed , and holes in
floor plates , packing ,tie-plates and lacing bars up to 12mm . (1/2’’) thick may
be punched full size , if so arranged by the inspector .

Where holes are punched and reamed , the punched holes shall be of such size
that 3mm. (1/8°”) of metal is left all round the hole to be cleaned out be the drill .
they shall be marked off with a center punch and made with a nipple punch .
when the work is put together before reaming , the holes shall be so accurate that
a gauge 1.5mm(1/6°’) less in diameter than the size of the punched holes can be
easily passed through them .

When several plates and angles go to form a compound member or girder

They shall , where practicable , be firmly connected together by clamps or
tacking bolts and the holes drilled through all the thickness at one operation .
after being drilled, the plates and sections shall be taken apart and all burrs
removed before they are put together again . the edges of the holes on the
outside faces of the section shall be slightly arrised or countersunk when so
specified by the inspector .

The diameter of the rivet hole shall be 1.5 mm.(1/6°") larger than the standard
diameter and the cold rivet as manufactured .

The diameter of the rivets, as marked on the drawings , shall be the diameter of
the driven rivets, i.e . the diameter of the holes and not that of the rivets as
manufactured .

Where turned bolts are used all the holes that have not yet been drilled through
all thicknesses at one operation shall be reamed out after assembly .

Where tacking bolts are used the holes for these bolts shall be drilled a size
smaller afterwards opened out full size .

3.1.5 RIVETS AND RIVETING

All rivets shall be made the riveted bar steel specified in the Egyptian standard
specification 260/1971 . the rivets shall be matching-driven , preferably by
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means of pressure machines of approved design . the pressure shall be
maintained on the rivet for a short time after the upsetting is complete .

Each rivet shall be of sufficient length to form a head of standard dimensions
and heated red hot from head to point when inserted , and upset in its entire
length so as completely to fill the hole when hot .

Riveting after being heated and before being inserted in the hole shall be freed
from scale by striking the hot rivet on a metal surface.

Where countersunk rivets are required , the countersunk heads shall fill the holes
and be formed full and made flush with the surface of the plate or section.

The work shall be kept properly bolted together while it being riveted , and no
drilling shall be allowed except for the purpose of drawing assembled sections
into position . no drift having a diameter larger in any part than the hole in
which it is used shall be allowed .

Driven rivets when 0 sharply with 1/8 kilogram testing hammer shall be free
from movement and vibration.

All loose rivets and rivets with cracked, badly formed , or deficient heads, or
with heads which are unduly eccentric with the shanks shall be cut out and
replaced by sound rivets . recupping and caulking will not be allowed . flattened

rivets heads may be used in certain places where clearances are required.

4. MATERIALS AND APPLIANCES

4.1 BOLTS,NUTS AND WASHERS

All bolts and nuts for permanent work shall be of mild steel and of the quality
specified for round bars in the Egyptian standard specification 26/1967 , the
heads being forged out of the solid , truly concentric and square with the shank ,
which must be perfectly straight . they shall be carefully screwed with
E.S.5434/63 , the heads and nuts being made hexagonal . all nuts shall fit hand
tight to the bolts.

Where the heads and nuts bear on timber , square washers having the length of
each side not less than three diameters of the bolts and the thickness not less
than one-quarter of the diameter shall be provided . steel wrought iron or
malleable cast iron taper washers shall also be provided for all heads and nuts
bearing on bevelled surfaces .
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Where turned bolts are required they shall be carefully turned and parallel
throughout the barrel . the diameter of the turned bolts as figured on the
drawings shall be the diameter of the barrel . the bearing faces of the heads and
nuts shall be machined square .

The following limits of tolerance shall be permitted upon the diameter of the
barrels of turned bolts and of the holes which they are to fit.

barrel of bolts hole
limits of high oo MM, CAYY +mm.
tolerance low CAYY - Cee s

The barrel of each turned bolt shall be of such a length that it is in full contact
with the work without , the screwed portion being made at least 1.5 mm. Less in
diameter than the barrel , or to suit the next smaller size as E.S.S. 434/1963 for
screw thread . washers with faces giving a true bearing shall be , provided with
all turned bolts .

The washers under the nut shall have a hole of 1.5 mm larger in diameter than
the barrel of the bolt and shall have a thickness of not less than 6mm. So that the
nut , when screwed up , will not bear on the shoulder of the bolt .

So far as possible, service bolts shall have the same clearance as permanent
black bolts, and in cases where it is important that there should be no movement
previous to final riveting , turned locating bolts with a clearance as specified for
turned bolts above shall be used .

4.2 PIN-HOLES AND CONNECTING PINS

The pin holes should be bored smooth , and true to gauge and at right angles to

the axis of the member . boring should be only after the member is riveted up .
The connecting pins should be parallel throughout and should have a smooth
surface free from flaws . they should be sufficient length to ensure that all parts
connected have a full bearing on them . they should be turned to a smaller
diameter at the ends for the thread and should be provided with a pilot nut where
necessary , to preserve the thread when being driven to place .

The specified diameters of the pin-holes should be their minimum diameter .
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The following tolerance should be permitted for the pin holes up to and
including 22cms. In diameter and their corresponding connecting pins.

pin-holes  mm. Connecting pins
mm.
Limits of tolerance High | . yvo + VYo
low |.... «.YVo—
tolerance VY Yo+ C .\ Yo
resulting clearance min
«.Yo
max
«, 00

4.3 BEARINGS AND EXPANSION GEAR

Knuckle pins , the rolling surfaces of rollers and the bearing surfaces of bearing
plates shall be machined all over and all bolt holes drilled from the solid . the
whole bearing shall be fitted and finished as required for first class machine
work . the rollers of expansion bearings shall not vary in diameter by more than
0.07mm . and in knuckle bearings the clearance between the pin and the bearing
shall not exceed 0.5 mm. Bearings which are to be grouted may be left
unmachined on those portions which will be in permanent contact with stone ,
lead cement or concrete .

4.4 CASTINGS

All steel and iron castings must be sound , clean and free from blow-holes , cold
shuts and other defects .

As soon as any casting are removed from the moulds and have been dressed and
cleaned , the inspector shall be informed so that he may inspect the same .

No defects shall be remedied , and no paint or oil applied to the surface of any
casting until it has been inspected .
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Casting shall be carefully moulded according to the model or working drawings
approved by the administration , the models for the pieces of cast steel shall be
made with care and inspected by the inspector who may have them .

Modified until they fulfill exactly the conditions desirable for perfect execution .

All casting shall , after removed of the moulds off , be polished with chisel and
file , they must present perfect shapes , sharp edges , clean faces smooth and
regular without bellows , blow-holes or other defects .

The holes for joining steel casting together shall be prepared cold , bored
carefully and executed in such a manner as to prevent any play at the joints.

All the faces of the parts destined to be in contact with other pieces or with
masonry shall be planed , turned , or bored with the greatest care so that the
fitting of those pieces may be accurately effected .

Casting for which these prescriptions have not been strictly observed shall be
rejected.

4.5 TEMPLATES-ERECTION AT CONTRACTOR’S WORKS

1. Templates ,jigs and other appliances shall be provided by the contractor so
as to ensure the accuracy of the work . where specified by the inspector |,
templates shall be of mild steel throughout , and in addition be bushed with
hard steel if he so requires .

2. The whole of the steelwork shall be temporarily erected in the contractor’s
works for the inspection of the inspector before being dispatched , a
sufficient number of temporary bolts being well screwed up in the holes ,
left to be filled with rivets at the site . drifts having their greatest diameter
not larger than the diameter of the rivet holes may be used to bring the
pieces accurately into place . any parts which do not fit accurately or which
are not in accordance with the drawings , this general specifications and the
special specification shall be liable to rejection .

After the work has been passed by the inspector and before it is dismantled ,
each part shall be carefully marked for re-erection with distinguishing marks .
drawings correctly showing these marks shall be supplied to the administration .
due advice shall be given to the inspector when the work is ready for inspection .
In the case of repetition spans , the erection of every span will not be insisted
upon , provided that methods are used to ensure strict interchangeability . in
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such cases , one span in ten if each type shall be erected from pieces selected at
random by the inspector , all pieces of the ten spans being previously marked
with a consecutive number representing the span to which they belong . should
there be any failure to fit , all similar spans shall be erected complete .

4.6 PAINTING METAL STRUCTURES

The painting of metal structure shall include , unless otherwise specified , the
preparation of the metal surfaces , the application , protection and drying of the
paint coatings , and the supplying of all tools , tackle , scaffolding , labor and
materials necessary for the entire work

The paint used shall conform to the requirements of the standard specifications
for paints , unless otherwise specified .

All steel shall be painted one prime coat and with three field coats . the color
shall be as specified on the plans or determined by the engineer in charge . the
coats shall be sufficiently different in color to permit detection or incomplete
application.

Some times , delay may occur in the erection of the construction due to
emergency conditions . in this case , the different parts of the structure must be
inspected to be quite sure that the design sections of the members are not
affected by the corrosion conditions , i.e . before beginning in the painting works

Paint shall be field mixed before applying in order to keep the pigments in
uniform suspension .

Paint shall not be applied when the air temperature is below 5°c or when the air
IS misty , dusty or when , in the opinion of the engineer in charge conditions are
otherwise unsatisfactory for the work . it shall not be applied upon damp or
frosted surfaces .

Material painted under cover in damp or cold weather shall remain under cover
until dry or until weather conditions permit its exposure in open . painting shall
not be done when the metal is hot enough to cause the paint to blister and
produce a porous paint film .
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4.6.1 CLEANING OF SURFACES

Before any permanent coating is applied , either at the contractor’s works or at
the site , surfaces of metal to be painted shall be thoroughly cleaned , removing
rust , loose mill scale , dirt , oil grease and other foreign substances unless
cleaning is to be done by sand blasting , all weld areas , before cleaning is begun
, shall be neutralized with a proper chemical , after which it shall be thoroughly
rinsed with water .

The methods of cleaning are provided herein ; any of these methods may be
used , unless otherwise specified .

1) The removal of rust , scale and dirt shall be done by the use of metal
brushes , scrapers , hammers or other effective means . oil and grease shall
be removed by the use of gasoline or benzene . bristle or wood fibre
brushes shall be used for removing loose dust .

i) All steel shall be cleaned by sandblasting . the sandblasting shall remove
all loose mill scale and other substances down to the bare metal . special
attention shall be given to cleaning of corners and re-entrant angles .before
painting , sand adhering to the steel in corners and elsewhere shall be
removed . the cleaning shall be approved by the engineer in charge prior to
any painting . the material shall be painted before rust forms .

4.6.2 APPLICATION

Painting shall be done in a neat and workmanlike manner . paint may be applied
with hand brushes or by spraying .by either method the coating of paint applied
shall be smoothly and uniformly spread so that no excess paint will collect to
any point . if work done by spraying is not satisfactory to the engineer in charge
, hand brushing will be required .

When brushes are used , the paint shall be so manipulated under the brush as to
produce a smooth, uniform , even coating in close contact with the metal or with
previously applied paint , and shall be worked into all corners and cervices .

Power spraying equipment shall apply the paint in a fine , even spry without the
addition of any thinner . in cool weather , the paint may be warmed to reduce the
viscosity for use . such warming shall be accomplished by heating the paint
containers in water or by placing them on steam radiators .
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Paint when applied with spry equipment shall be immediately followed by
brushing when necessary to secure uniform coverage and to eliminate wrinkling
, blistering and air holes .

On all surfaces which are inaccessible for paint brushes , the paint shall be
applied by spraying or with sheepskin daubers to insure through covering.

If the painting is unsatisfactory to the engineer in charge , the paint shall be
removed and the metal thoroughly cleaned and repainted .

If it is necessary in cool weather to thin the paint in order that it shall spread
more freely , this shall be done only by heating in hot water or on steam
radiators , and liquid shall not be added nor removed unless permitted by the
engineer in charge .

Galvanized surfaces which are required to be painted shall be treated as follows

For the purposes of conditioning the surfaces of galvanized surfaces for painting
, the painting shall be deferred as long as possible in order that the surface may
weather .

Before painting galvanized surfaces they shall be treated as follows:

In a gallon of soft water dissolve 50 grams each of copper chloride , copper
nitrate , and sal ammoniac , then add 50 grams of commercial muriatic acid . this
should be done in an earthen or glass vessel , never in tin or other metal
receptacle . apply the solution with a wide flat brush to the galvanized surface ,
when it will assume a dark , almost black

,color which on drying becomes a grayish film .

4.6.3 SHOP PAINTING

Unless otherwise specified steel work shall be given one coat of approved red
lead paint after it has been accepted and before it is shipped from the works .

Surfaces not in contact but inaccessible after assembly or erection shall be
painted three coats . the shop contact surfaces shall not be painted . field contact
shall receive a shop coat of paint , except main splices for chord of trusses and
large girder splices involving multiple thickness of material where a shop coat of
paint would make erection difficult . field contact surfaces not painted with the
shop coat shall be given a coat of approved lacquer or other protective coating if
it is expected that there will be a prolonged period of exposure before erection .
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Surfaces which will be in contact with concrete shall not be painted .

Structural steel which is to be welded shall not be painted before welding is
complete . if it is to be welded only in the fabricating shop and subsequently
erected by bolting , it shall receive one coat of paint after shop welding is
finished . steel which is to be field welded shall be given one coat of boiled
linseed oil or other approved protective coating after shop welding and shop
fabrication is completed .

Surfaces of iron and steel castings , either milled or finished , shall be given one
coat of paint .

With the exception of abutting joints and base , machine—finished surfaces shall

be coated as soon as practicable after being accepted , with a hot mixture of
white lead and tallow or other approved coating , before removal from the shop .

Erection marks for the field indication of members and weight marks shall be
painted upon surface areas previously painted with the shop coat . material shall
not be loaded for shipment until it is thoroughly dry , and in any case not less
than 24 hours after the paint has been applied .

4.1 MEASUREMENT AND PAYMENT .

(1) The calculated weight to be entered in the form of tender , of the rolled , cast

and forged steel , wrought iron , cast iron and other metal work shall be
determined from the dimensions shown on the approved detail drawing , on the
basis of the unit weights specified in chapter (1) with an addition of 3 percent ,
in the case of riveted structural steelworks to allow for shop rivet heads and a
further addition of 2.5 per cent as rolling margin for rolled steel and 5 per cent
allowance for casting and forging to allow for the excepted increase in weight .
if the actual weight of metal work exceeds the calculated weight which appears
in the form of tender , such excess will not be paid for . if it is less than
calculated weight by an amount not exceeding 2.5 per cent for rolled steel and 5
per cent for castings the actual weight only will be paid for , but if the deficiency
exceeds 2.5 or 5 per cent respectively , the administration shall have the option
of rejecting the material deficient in weight , or in case of works paid for in
lump sums , making a deduction from the contract amount corresponding to
such deficiency .
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(2) The contract price for supply , fabrication and erection of structural steel
shall include all labor,material , transportation , shop and field painting
necessary for proper completion of the work in accordance with the contract .
payment will be made on a unit weight price or a lump sum basis , as required
by the terms of the contract , but unless stipulated otherwise , it shall be on a
unit weight price .

4.8 INSPECTION

The inspector , the engineer in charge , or other authorized deputies , shall have
full liberty at all reasonable time to enter the contractor’s premises for the
purpose of inspecting the work , and no work shall be taken down , painted or
packed until it has been inspected and passed . any work found detective or
which is not in accordance with the approved drawings , this specification and
the special specification may be rejected or must at once be made good . the
contractor must supply free of charge all labor and tools

Required in connection with the inspection and testing of the work.

The manufacture of all metal structures according to the foregoing prescriptions
shall be made exclusively in a workshop approved from the inspector .

4.9 RECEPTIO AT THE CONTRACTOR’S WORKSHOPS

(1) No metal work shall be dispatched from the contractor’s workshops before
satisfying all the tests and conditions prescribed by this specification , the
special specification and the plans for this category of metal .

(2) After these tests have been carried out the various parts ready for dispatch
shall be weighed in the presence of the inspector , the engineer in charge , or
his delegate and then stamped with a punch by him . official statement of
reception at the contractor’s workshop shall be drawn . those official
statements shall give the weights of the various parts separately and and their
total weight , and shall be in triplicate , one of the copies being handed to
contractor , the second retained by the inspector , and the third sent by the
latter to the chief engineer .

(3) The transport of the pieces or parts thereof , from the constructional shops to
the site in Egypt , shall not take place except after their reception at the
workshops , and any piece which has been transported to its place of erection
before reception shall be refused , even if it has already been erected .
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4,10 REJECTION AFTER RECEPTION

Should any manufactured part ( or an element thereof ) prove defective in the
course of the work to which it is subjected , it may be rejected by the engineer in
charge at any place and time , in spite of all previous tests and acceptances .
rejected material and workmanship shall be replaced promptly or made good by
the contractor , at his expense .

4.11 PACKING AND MARKING FOR IMPORT

All open joints of girder work shall be protected from damage in transit in such
manner as to stiffen the member and prevent distortion.

Shipping marks shall be carefully stenciled on each piece . members weighing
more than 1500 kg . and other members when required shall have their weights

clearly stenciled upon them .

All straight bars and plates , except small pieces , shall be sent out in convenient
bundles and shall be temporarily riveted or bolted together or bound with rod
iron as may be directed by the inspector .

All rivets , bolts , nuts , washers , screws , plates under 300 mm 2 , and small
articles generally are to be packed separately for each span or unit , either in
cases weighing , when full , not more than 350 kg of in strong casks iron hopped
, and each weighing , when full not more than 500 kg .

All cases shall be made of suitable timer . all bolts and nuts shall be packed in
separate bags , a separate bag shall be used for each diameter and length , each
bag having a metal label wired on indicating its contents. all cases shall be

carefully branded or stenciled with shipping marks .

4.12 erection

4.12.1 general

When the contract includes erection on the site , the contractor shall erect ,
adjust , rivet weld and bolt the bridge or engineering structure complete in the
position required to the specified line and grades in an expeditious and
workmanlike manner , supplying all labor , materials , plant , staging , haulage
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and storage facilities , but not ballast and permanent railway materials , unless
otherwise specified .

4.12.2 PAINT

The contractor shall provide all tools , machinery ,and appliance including all
bedplates , anchor and holding down bolts for fixing the bedplates or
superstructures and for the expeditious handling of the work

The contractor shall protect the administration against claims on account of
patented devices or parts used by him on the work .

The position of bedplates and bolts shall be verified by the contractor.

4.12.3 CONSTRUCTION STAKES

The general location , alignment , and elevation of each structure will be
determined by the engineer in charge but the contractor shall assume full
responsibility for alignment , elevation , and dimensions of each and all parts of
the work and their mutual agreement . for all structures , the engineer in charge
shall furnish the contractor with center lines and such bench marks or other
points as are necessary to lay out the work correctly. if requested by the
contractor , the engineer in charge shall furnish stakes determining the central
lines of all piers , or abutments together with stakes determining the angles of all
wings or retaining walls.

The contractor shall exercise proper care in the preservation of alignment grade ,
and reference stakes , set for his use or that of the engineer in charge . if such
stakes are injured , lost or removed by he contractor’s operations they shall be
reset at his expense .

4.12.4 METHOD OF ERECTION

The method of erection , the drawings of temporary work , and the erection
equipment shall be subject to approval by the administration but such approval
shall not relive the contractor from any responsibility . all temporary work shall
be properly designed and substantially constructed for the loads which it will be
called upon to support .

Spans erected upon staging shall be supported upon suitable blocking which
shall ensure that the structure shall be at the correct elevation and alignment
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when completed . if other methods of erection be adopted where staging “ in
situ” is not employed , special means shall be used to ensure this .

Drifts of adequate size may be used to bring the pieces accurately in place . any
error in shop work which prevents the assembling and fitting up of the parts by
the moderate use of drifts shall be immediately reported to the engineer in
charge for his instruction.

Riveted connections shall be securely bolted up before the rivets are driven .
sufficient bolts and drifts shall be inserted to make bridge spans safe in case of
floods carrying away the staging .

4.12.5 Handing and Storing Materials
The Contractor shall unload materials promptly upon delivery , otherwise he
shall be responsible for demurrage charges . Stored material shall be piled
securely away from any other construction by a reasonable distance.

Materials shall be placed on skids , above the ground . It shall be kept clean and
properly drained . Girders and beams shall be placed upright and shored . Long
members such as columns and chords shall be supported on skids , placed near
enough together to prevent injury from deflection . the contractor shall check all
material turned over to him against shipping lists and report promptly in writing
any shortage or injury discovered . he will be held responsible for the loss of any
material while in his care , or for any damage resulting from his work .

4.12.6 ASSEMBLING STEEL

All parts shall be accurately assembled as on shown on the plans and any match
marks carefully followed . the material shall be carefully handled so that no
parts will be bent , broken or otherwise damaged . hammering which will injure
or distort the members will not be permitted . bearing surfaces to be in
permanent contact shall be cleaned before the members are assembled . unless
erected by the cantilever method , truss spans shall be erected on blocking so
placed as to give the trusses proper camber until all tension chord splices are
fully riveted and other truss connections pinned and bolted . rivets in splices of
butt joints in compression members shall not be driven until the span has been
swung . splices and field connections shall have one-half of the holes filled with
bolts and cylindrical pins (half bolts and half pins ) before riveting . splices and
connections carrying traffic during erection shall have three-fourths of the holes
so filled .
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Fitting up bolts shall be of the same nominal diameter as the rivets and the
cylindrical erection pins shall be 0.8 mm (1/23” larger .

4.12.7 RIVETING

Riveting preferably shall be done with pneumatic hammers of type and size to
be approved by the engineer in charge . rivets larger than 20 mm. In diameter
shall not be driven by hand . connections shall be accurately and securely fitted
up before rivets are driven . light drifting will be permitted to draw the parts
together , but drifting to match unfair holes will not be permitted . unfair holes
shall be reamed or drilled . rivets shall be heated to a light cherry color , and in
driving shall be upset to completely fill the holes . heads shall be full and
symmetrical and concentric with the shank , and shall have full bearing all
around . they shall be of the same shape and size as the heads of the shop rivets .
rivets shall be tight and shall grip the connected parts securely together . no
recupping or caulking will be permitted . rivets shall not be overheated or
burned . the shanks of the rivets must be of uniform circular section throughout (
excepting in the case of unusually long rivets , which may be tapered and cut
square at end ) , and they must be free from projection or other imperfections
which would prevent the head from fitting closely before the rivet is driven .

The administration may admit in some special cases hand-riveting . in these
cases , care shall be taken to rivet and snap the head as quickly as possible in
such a manner that the hole shall be well fitted in , and that the two heads of the
rivets shall be dull red when the riveting operation is finished .

In removing rivets , the surrounding metal shall not be injured , if necessary ,
rivets shall be drilled out .

4.12.8 BOLTED CONNECTIONS

If bolts are used instead of rivets in a connection , the bolts must be tight and
the thread must be clean . all its parts must be inside the nut , the threaded part
of the bolt must be more than the height of the nut which

Must be rested completely on the surface of the gathered parts directly or on the
washer.

In case the construction is subjected to vibrations , certain precautions must be
accepted by the engineer to prevent the unfasten of the nut .

4.13 FIELD PAINTING
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After the engineer in charge approves the field rivets , field bolts and field
welds, cleaning must take place after finishing the erection works . all adhering

rust , scale dirt , grease or other material should be removed . All the metallic

work must be painted in the field by one coat of lead paint similar to that used in
painting the construction parts in the workshop . this is followed by two coats of
the required color with a paint approved by the supervisor according to item
(4.6) of this part . surfaces which will be inaccessible after erection in the field ,
shall be painted by these coats before erection .

The following provision shall apply to the application of field coats ; to secure a
maximum coating on edges of plates or shapes , rivet heads and other parts
subjected to special wear and attack , the edges shall first be striped with a
longitudinal motion and the rivet heads with a rotary motion of the brushes ,
followed immediately by the general painting of the whole surface , including
the edges and rivet heads .

In no case shall a succeeding coat be applied until the previous coat has dried
throughout the full thickness of the paint film . it is sufficient to paint the
adjacent surfaces by one of the approved paint before riveting . surfaces which
will be in contact with concrete shall not be painted .

If , in the opinion of the engineer in charge , traffic produce an objectionable
amount of dust the contractor shall , at his own expense , allay the dust for the
necessary distance on each side of the structure and take any other precautions
necessary to prevent dust and dirt from coming in contact with freshly painted
surfaces or with surfaces before the paint is applied .

The application of the second and third field coat shall be deferred until
adjoining concrete works has been placed and finished . if concreting

Operations have damaged the paint the surfaces shall be recleaned and re
painted.

The contractor shall protect pedestrian ,vehicular and other traffic upon or
underneath the structures , and also the portion of the super structures and
substructures against damage or disfigurement by spatters , splashes and
smirches of paint or paint materials .

4.14 REMOVAL OF OLD STRUCTURE AND FALSE WORK
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The contractor shall dismantle the old structure and false work and load the
materials on cars for shipment , or pile it neatly at a site immediately adjacent to
the tracks , at an elevation convenient for future handling , as directed by the
engineer in charge . when the old structure is of iron or steel and is to be re-
erected , it shall be dismantled without unnecessary damage and the parts
matchmarked and carefully piled .

Upon completion of the erection and before provisional acceptance , the
contractor shall remove all false work , excavated or useless material , rubbish
and temporary buildings replace or renew any fences damaged , and restore in
an acceptable manner all property , both public and private , which may have
been damaged during the persecution of this work , and shall leave the work site
and adjacent highway in a neat and presentable condition satisfactory to the
engineer in charge , all excavated material or false work placed in the stream
channel during construction shall be removed by the contractor before final
acceptance .

4.15 SUPER INTENDENCE AND WORKMEN

During the entire progress of the work the contractor shall have competent
foremen or superintendents in personal charge of the work . instruction given to
the foremen or superintendent shall be considered as given to the contractor . all
work shall be done by skilled competent workmen .

4.16 INSPECTION

The work of erection shall be subjected at all times , to inspection by the
engineer in charge or his delegates .

4.17 REJICTION ON SITE

The engineer in charge shall have the power , in spite of all previous tests and
acceptance , to reject at site any materials or finished works which are evidently
defective or not in accordance with this general specifications , the special
specification and the plans . rejected materials or finished works shall be
replaced promptly or made good by the contractor , without this latter being
entitled for this reason to ask for any compensation whatever .
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