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UNIOO BRIDGE BOTTOM CHORD DESIGN CHANGES 

1. Introduction 

The design changes were first proposed by this expert 
at a meeting of bridge experts in Vienna in December 
1985. They were based on experience gained dur lng a 
bridge project in the Commonwealth of Dominica and put 
into practice in Bhutan in 1987-88. 

Experience gained in Bhutan was positive, and these changes 
to the detailed steelwork designs sre recommended for 
general adoption. 

2. Bottom Chords 

Alternative designs for light and heavy bottom chords 
are given in Figures 10 and 17 respectively of Pt 5 of 
the UNIDO Bridge Manual. These consist of either a 
chord ~omprising a full length tension piece 3150 mm 
long with reinforcing end pads, or a central main tension 
piece 2670 mm long with two extension pieces. 

In the first design the tension pieces are too long for 
two to be cut from a standard 6m ( 20ft) long mechants 
bar. In the second the waste piece from a 6m long bar 
is 660mm long and cannot be conveniently used in any 
other component. 

If the two designs are combined as shown in Fig 1, the 
length of the main tension piece is 2910 which yields 
an offcut of only 180mm. It also has the major advantage 
over the first design that the '50 holes can be drilled be
fore welding to len~th. this welding can be done on 
a jig to maintain precise hole centres. Control is 
much easier to maintain when using a jig than when drilling 
a single component to precise centres. 

3. Bottom Chord Pins 

Figures 8 and 16 show the bottom chord panel plates 1 
and lA (light ehord) and 9 and 9A (heavy chord) with 
stub pins welded on to take the tension chords. 
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Welding difficulties can be experienced. The5e may 
be due to the problt;mS inherent in welding light and 
heavy sections togeth~r, or tc· the coaposi tion of the 
round i:;teel bar beillb unsuitable for welding. Many 
steels ~sed for sh&!"! ing are not suitable for welding 
without sp~~ial precautions being taken. 

The alternetive design replaces the stub pins on each 
face of the panel with a single throug."l pin. A further 
llinor mcdif ication is that the 113 x 76 lug on the •A" 
plates is \relded in position after the panels have been 
assembled. This facilitates panel fabrication. 

The panel i:lates arE. made as shown in Fig 2. This 
is generally identical with the details shown in the 
Bridge M;J.11ua.l, b1.:t lfi t.hout the welded-on pins or lugs. 

For assembly, the plates are located with a drill press 
bolted on t.o the assambly jig. This is very accurately 
located with respect to the vertical centre line of the 
panel, as shown in Fig 3. Here the press is shown swung 
out of the way. To locate the plates the press (with 
portable drill and ,S50 drill bit) i6 positioned and the drill 
bit is used tc locate the pin hole. This is shown in 
Fig 4. the plate is then nailed down and the panel 
is bored throug}a as s.:1own in Fig 5- The drill is then 
swung away and the panel plate is further located by 
means of a short )iece of ,S50 bar d~iven into the hole. 

The ,S13 pin and bolt holes are tnen drilled and the ,Sl2 
pins drive~ ho~e. 

When assembling the t\•O half-panels, the long pin is driven 
right through the two halves as :;~own in Fig 6. This 
ensures tha~ the pin .Ls square to the plane of the panel 
with no offsE.t 11"- e:!.ther d~.rection relative to the ends 
of the panel. 

Note that the. positioning of the d1·111 press (and conse
quently or the dr~.ll bit which actua:&.ly does the locating) 
must be ab£olutely J.>recise. Any deviation from the 
true centre 11ne -will be errectiv\!ly doubled when the 
two panel halves a.re mated together. Vertical (relative 
to the panel) pos1 tioning or the drill is done with 
the aid or tL simple .jig which locates the drill relative 
to the UI-per snrface of the top chord. For precision, 
& heavy duty dri !.l press similar to that shown in tne 
photographs must ~e used. 

, 



-3-

~#r,T '-~ 
~ I· . I ~ hi • ~ 

I ~ 

t 
~ 
~ 
~ 
~ 

~ II -J 
\ 
-~ 
~ ~ 

-

~ 

~ ~ 
~ \3 

~ • 
~ 

l 
.... 

.. 
~ 

~ ~ I 
~ 

1~ 

~ ~ 

'I 
§---

~ 
~ 

~ 

\j 

---, 
~ 
-~ 

~ 
I I 
I I 
J I 
I I \. 

~ 

"" ~ 

~ 

: 
~ 

~ 



I • 

f ~ 

I ' 

y 

y 
. . 

·----$--e-- q> 

...... 0 ". 
0 

0 0 0 

szz 
8/lZ' 

. - 4 -

~ ...... 
' _J_ 

'.I • i' •SS 
• 

~s ~r 
• ! • 

0 0 

0 

+ ()9 

.... ... ... . 



-5-

.. 

Figure 3 
Drill press bolted on to Jig 

Figure 4 
Panel plate located OJ dri!l b1t 
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Figure 5 

Boring through half-panel 

Figu:re 6 
Assembly of two half-panels 




