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2.5 Sectional Steel
Fabrications

Sectional steel fabrications are used predomi-
nantly in steel girder construction, The follow
ing guidance therefore applies principally 1o
structures involving steel girder construction.

1. Materials and Thickness of
Materials

The steel used in the manufacture of sectional
steel fabrications should be suitable for hot dip
galvanizing in accordance with BS 729: 1971
(1986), An appropriate agreement between
the processor and the steel supplier should be
made when placing the order for the steel (see
also Data Sheet 2.2).

As arule, larger thicknesses of material require
a longer period of immersion in the zine bath
before assuming the bath temperature. The
sectional steel with the largest thickness of
material always determines the period of imm-
ersion of the whole companent. Sectional
sleel workpieces which exhibit a uniform or al-
most uniform thickness of material are there-
fore best for hot dip galvanizing. Large differ-
ences in the thickness of material should be
avoided wherever possible.

Early agreement with the galvanizer should
also be sought regarding the maximum di-
mensions and weights of components and
workpieces (see also Data Sheet 2.3).

2. Surface Preparation

Generally speaking, sectional steel fabrica-
tions should arrive at the galvanizer in an un-
treated state as the preparation necessary for
hot dip galvanizing is usually carried out at the
galvanizer, Some commeoen problems such as
paint markings, grease, or welding slag which
cannot always be alleviated by pickling and
degreasing should be dealt with by the supp-
lier (see also Data Sheet 2.1).

When steel structures are to be shot blasted
this should be done at the steel fabricator's
but care must be taken that any residue of the
blasting material is completely removed from
the compoenent (e.g. from corners and hol-
lows).

Where there are edges in the sectional steel
left from cutting by acetylene, and especially
on workpieces produced by plasma-arc

cutling, changes in the surface of the work-
piece may occur in the area of the cut (e.9.
decarbonizalion). These changes may also af
fect the zine-iron reaction resulting In the for-
mation of hot dip galvanized coatings with a
reduced thickness. In such cases it may be
necessary to work on the edges to a depth of
at least 0.1mm, e.q. by grinding.

3. Internal Stresses and
Distortion

When internal stresses are relleved by the heat
of the galvanizing process this may result In
the distortion of seclional steel fabrications,
Various types of internal stressas may be pra-
sent in any fabrication due to welding, rolling,
or extrusion, These internal stresses Initially
remain in equilibrium but the Introduction of
heat may relieve these built in slresses and
distortion results.

There are certain conslructive measures
which can be taken to overcome the dangers
of distortion on steel fabrications, or even dis-
tortion due to welding.

Cross-sections to be joined together, which
are galvanized individually and then assem-
bled by some mechanical means (2.9, screws)
cause no problems. Where such a method Is
not possible, the welding seams at the join
should be arranged so that they are situated
near the main axis of the steel section. Other-
wise they should be placed as syrmmetrically
as possible equidistant from the main axis and
welding carried out as simultaneously as
possible.

The danger of distortion is minimised by using
symmetrical cross-sections.  Asymmetrical
cross-sections exhibit a greater danger of dis-
tortion if thicker welding seams are arranged
on one side at a greater distance from the
main axis. (see Fig. 1).

4. Overlaps

Overlapping surfaces should be avoided as
far as possible for reasons of corrosion pre-
vention (Fig, 2). Liquid from the pre-treatment
baths can penetrate the resulting gaps. It then
vaporises when immersed in the malten zinc
causing small explosions. Such overlaps

should be welded to ensure thal no gaps are
prasent for liquids o penatrate,

Iflarge overlaps are necessary (e.q, with addi-
tional flange plates), drll holes to relieve the
streas should therefore be made on al least
one side of the overlapping plate so to
avold the resulting exc pressure caused by
healing of the air in the gap between the layers
(Fig, 4.).
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Figure 2: Avold over-
laps with large holes
where possible.

Figure 3: Provide
overlaps with
openings.

Figure 1: Greater risk
of distortion due to
asymmetrical
welding.
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5. Outlets and Drain-holes

Ir ardes 1o-hot dip galvanize sectional steel fa-
brications 1o a high stendard, reinfarcing
pleces, end platas and similar features must
he provided with vent holas. As tha compon-
ents are always immersed at an angle in the
veripus trestmant baths i the galvenizing
plants, tha holes must be so armanged that the
zing can n in and out freely of comars and
angles of a componant. Otherwise Zine may
pa drawn out with the companent [Fig. 43 or
trappar air may rasull in defects in he galva-
nizing.

virts and drain-noles showld e arranged in
pairs as far as possible. Dutiets may ba made

Figure 5: Drain-
holes in the comer are
necessary for the zing
1o rum In and out fregty.

Fhiure &: Example

ol galvanizing defects
dug lo Inadeguale
dralnage.

as shown in Figure & in the example for the ar-
rangemant for 1" sections. Venl holes oo rain-
forcing plates and overtaps should ba mads in
a sailar way.

I gereral, drain-holes tolat out the pre-ireat
et iquicts and the liquid zinc usually have &
diameter = 10mm. As & rule of thumk the di-
ameter should always be about 14mm on
secfional steal, but this may change depend-
ing on the size and number of drain-noles.

6. Connections

Connecting sectlonal steel componems by
mechankca meens, e.g. bolts, can be camiad
pwitin the workshop or on Site. Assemibly joinis
with & mechanical means of connection am 1o
be used In preference 1o wekded joints s they
can easily be dismentisd.

Using a mechanical means of cannection has
the advantage that all surfaces of tha individ-
ugl ket dip galvanized saclions and pREs
placed next 1o each other s completely pro-
lacted: Materials used for connactions must
also b hiot dip gahvanized.

7. Improving Defective Areas

IF walding I to be carred out after hot dip gal-
vanizing, zine shoukd be removed from 1ha
area to be welded for a distance of at least

10 mim (o eech sice of e ssam, Aller wel-
ding, carrasion protection in thes ama must (5]
rastored

Even when transporfing or assambding sec:
ilonal steal fakrications it may Fappen that the
zinc coating & damaged in paces, Such de-
{ective areas must alsa be repaired and it is ra-
commenced that all ansas of @ cogting are
freated in sccordance with BS 720 ¢ 1871
[1866], This states that areas may ba rano

vated eithar by the Lse of low meling point
zinc alloy rapair rods or powidars rmade specif-
ically for this purpese, o by the usa of at laasl
two coats of good quality Zine-rich paint, Suffi-
cient material should be applied 1o provide a
zinc coating &t least equal in thickneses 1o the
gatanized layer. This rocommendsd pro-
cedura shiould be folowed inthe application of
arry repair madile,
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