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InwThOLUCTION

Tnis report 1is based on the UwlIbLU Project UC/LMI/b3/0Y%%
“wooden bridges" wundertiaken 1or the Government of the
Commonwealth of Lominica between June and Leceawber 1ybh
and rebruary ana May 1985,

It contains recounenaations ana descriptions tor the
solution ot problems encountered and technical aata tor
the construction and launching or tur..aer bridges in

the proposea access roads progralme.

hererence is made throughout the report to the "ThALA" Lraw--
ings. Inese cowprise part 5 ot the neport prepared
Tor UnIbLUG by the Tiwber Kesearch ana wvevelopueut Assoc-
iation, Stecking Llane, High Wwycombe, bucks U.K. Costs
are quoted in EC dollars which in early 1ybb converted
at bkC$e2.70 = US$1.00. Measurements are wostly quotea
in the wmetri¢ systeu, however Dbominica generally still
uses luperial weasure, Also there 1is a strong USA tech-
nical intluence and wmeasurements retrerring to Awerican
eguipment z2re given in Iwperial weasure. prana nawes
are quoted in this Kkeport. This 1s tor convenience
only and does not imply any endorsement of the branda

by the United hations Inaustrial Development Organization.
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vowinica relies heavily on road transport especially
tor the rural population to bring agricultural products
to marxets and processing plants. The current state
ol' tne roads 1is very bad, but several projects funaea
by GLA, USAID and CILA are under way to rehabilitate
the main trans-insular roads. These projects 1include
the construction of wain highway obriages. There rewains
a legacy of seriously aeterigorated brigges on winor roads
whicin need urgent replacewent, and it is hopec to 1institute
a prograiume o rural access road construction to open
up lurther arezs to developuent. The total nuuber or
these winor bridees for which the UwILO woaular bprigge
system coula be usea is about 15 to 20.

Following a visit by the Prime #Minister, Mhiss LEugenia
Charles to UNILO Heaaquarters in Vienna in 14b2, a Prcject
was prepared to train bowminican enhgineers ana workuen
in the techniqgues ot tabricating and launching the UuIbO
bridgye. The Project woula also supply the necessary
specialised equipment not availavle in bominica ana also
would include the provision ot the materials tor thne

construction of a prototype bridg.e.




Project Personnel

International stalf recruitea for the Project were Mr.
C. h. Prancis, wnew Zealand Chier Technical Adviser, mr.
A, J. walaen, Australia, bridge lorenan. both BMr. Francis
and Mr. walaen have built UnIv0O pbrideges in other developing

countries.

Counterpart stafi were:-
Mr. Stanley Lhawarus

Mr. Algernon Simon

poth these engineers are heavily comw.ittea on other worass
ana could not wors on the project full tiwme, not in ftact
that this was necessary. They made {requent visits
to the wornshnop where the CTA discussea with them in
detail the engineering and quality control aspects of
the bridge.

Four worxkien were assigned to the project wno saw all
aspects of «cross cutting, and cowponent uanulacture.

These were:

Kelly Pascal

Lustace Jerviere

Francis Jerviere

Lawrence ivicolas
It was unfortunate that neither the CTA nor the foreuwan
realised that these were not permanent Pwb euployees.
wot until panel uwanufacture was nearly finished were
two permwanent carpenters assighned. By this stage all
the specialised techniyues haa been absorvea by the above-

name 1'our wen.




A welder, Charles Thomas, was assigned and he was instructed
in the use of the templates and Jjigs wade by the CTa
ana in the size and quality of the welds required.

It is recowmended that when turther briages are constructed,
at least two of the four tewporary workmen should be
enwwlbyed cn this worn since they have thoroughly learnea
the necessary precision and the assembly techniques.

Similarly they shoula also be engaged in future launching,
even though it 1s not PwlL practice to iwport 1labourers.
For the purpose of briage construction they should be
regarded as skilled wornmen and accouwodated accordingly.

Letailed confidential reports on the workwmen have Dbeen
handed to the Permanent Secretary, Ministry of Comwmuni-

cations and works.




Abutuents

The bridee abutwents were built according to the details
show. in Fiegures 1 and ¢ and reinrorcec according to
Figure 2 ot the ThALA arawings. Wing walls were con-
structea 1rom Maccater pgavions. Tnis worn unuer the

supervision ot the briage torewan toox as rollows:-

Masonry 0 wen 10 aays
concrete cups L nen 7 days
Gabions 6 uien 12 aays

120 poard 1eet ol tiwver ana 2Kg of nails were usea 1lor

concrete forwwors ana 46 bags of cewment were consu.eq.

shile rubble masonry 1is wiaely wused 1in wvowinica, the
expert consiaers that in appropriate circumstances sablion
avutuents are adequate for the ULluG brigge. This type
ol abutwent with &a cap as uescribea above was used 1in

Madagascar, and proved guick, cheap and satistactory.

In the figures above, the voluue of the gabions was tnree
ties tne volume of the mnasonry, yet the lavour content

was only 2Ux greater.
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Tiuver

The tiwver used Ilor the construction oif the bLridge was

Carapite (Auanoa carivaea Krug, & Urp). U this species

yon o *
the ThALA nanuboon has Lo Say:

"Carapite - other nawes: Paletuvier _ris. Listri-
bution: comibica  ana  Guadeloupe. It is a rain
torest species which occurs only cnn wal€rioggtu
souils overlyin,, a hara pal. In such situations
it is a dgowminant tree and it uay tori 30 ol tone
crop.
The trea: Carapite 1is a tall tree with a straicnt ;
ciean oole zbove tne buttresses anu aerial shoots !
vhich sometines develop. It attains a neight oi
0.0 1 and a aliameter ot 0.6 .
The tiwver: The heartwooa 1s aeep reu-urown whel
ireshly cut, bpecowming duller on exposure L0 a Garn
chiocolate vrown. It is a aense wooa welgnLi., aobout
1040 nb/mf when uried, and has a r'ine texture intersger
sed with lar.e, prowinent vessels containin, & wnite \
deposit ,ivin;, & streany appearance Lo the wOOU.

ine sapwooad is white anu clearly aerinea  ITrow
tne heartwood.
brying: heportea to dry slowly wut 1is not liavle

Lo warp or split.

worning Qualities: Although hara, the wcou is not
unduly difficult to plane. 1t saws cleanly across
tiie crain and arilis easily. owin, to 1its aensity

it is nard to nail, but does not split reaaily.

Uses: A naru neavy strong wooa with coou natural
aurability, it is useu locally for woricge ovuliding
anda is highl regardea  lor brigge aecsing. 1t
is reportec to mare auwiravle lloorin, where hard

wearing qualities are requireau."”

* Timbers of the World: 9. Central America and the Caribbean.
Timber Research and Development Association. High Wycombe,
Bucks. United Kingdom.




The experience or the expert was not in couwplete accora
with this dinlormation. wnile wost ol tne tiwver aried
well without ae,rade, sowe severe cupping uaevelopea in
wiuer planks. Tnis was particularly pronouncea where
Ccore wood was incluaed. Severe end splitting was thne
cause l'or rejection o1 about 10, ol the wiue planns anu
surface Cchecsks were severe and CouONn, though not cause
tor rejection 10r bridge construction. Lrilling in
any size g reater than 5Smu was extraoruinarily airricult,
rejuaraless or the type of arill bit usea and in sowe
pleces was 1lmpossible unless acarerully ana 1reshly honeu
drill bit was used. The tungsten carbide tippea cross
cut saw was guite bplunt at the end of each uays cuttirng
ary wood anad delays occurred while waiting tor the saw

to pe resharpenea.

strengtn rroperties
ror tne tiuver suppliea the expert assi ned « provisional
strengthh oroup obf Suwy 10r the praue ol UL Sin & Stress

wlaue ol rle.

lne suuvgect o1 strengtun rouping ana  stress racing is

COwplex anu 1s coverea 1in uetail in the Technical neport
"Stre i,th Grouping oi Timbers' ULNIDO/IO/R.173 ).

ror rdd tiwver, lour-truss construction witn neavy choras
peruits  the passage ol licu raltic over o <l span.
inls  1s wore than auequate 1or the  ComnCh  wOwiblical
ILno-axle trucn which has a nowinal osross  loau ol avout
14000 1lus,.
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The tiwber for this project was ordered ahead of thne
expert's arrival and alter having been stachea for seven
mwonths it was agequately dry. It had not been supplieaq
surraced despite "skip planing" or "re_ularizing" being
specified. Variations in wiatn and thichness thererore

caused consiaerable difriculties in faprication.

The expert recouends that for future bridge construction,
the Governunent shouid:
a) order timper at l=ast © wontns in advance ol require-

wents;

D) speciry that tilwber shall be rillet stacked ana
ends coated with wax Or bitumen;

c) speciry that the timber shall be regularised arter
drying;

d) order top chords (250 x 50) in lengths or L, (1s1t).
This allows the ends which are likely tc ve split
to be cut into the U450 umw lone packing, pieces, where
some splitting can be tolerateaq;
e) order daiagonals frow one stick which will winluise
' tpne eftects ol end splittine;
1) in any case, over-order truss cowponent til.vers

by 100 to allow for deg,rade ana aown erading.

Letailea ana consoliaatea oruerin, screaules are wiven in

Yavles 1, 2 ana >.




TABLE 1 TIMBER. ORLER LIST FOk OWE 3 M LEWGTH OF 4-TRUSS BkILGE
rAm-onent Size N°/L Lin £+ Forn Order fm Note
HomAdvnil Exom 20! 20 n 2/10" 20
R~i1 E"xo" 2/10! 20 20 2/101 20
vnete Erysn a/3" 12 N 1/10! 30
Ryaces ang2" a/3'6" 14 0,% AWANA 1.3 1
Tame Aeck viank A Zak 417 68 45,3 Yald 45,2
ﬁpc; vlznk‘ AL 74 56{1%! 728 485 % 56/17% 4953
’I‘a"p";"ry cross hrace a"e" 2/6" 12 R 1/13¢ 8,7 2
Tar nhord and oocker 10"x2" 8/1a® 1n2 186.7 87141 18,7 L
HAaviman+nl prace F¥yron 2/7 14 14 /101 20 3 "l"
Mam Ab~vI tie AL A/ 32 21,3 3 /138 26
’T“;vse G2 nepma) angow 16/81 198 170,7 9/1A! 102
¥in~ post Aneon RINVEN 26 s 210" 40 3
- ;-.93 rrne Ehzon a/a 16 1A 2 /1N 20 z
Brt-gm tie anx2m 2/13 1z 2.7 1/728 R,7
e ive wlarle gLl 10/10" 200 V64,7 7/7 41 162,72
Vavhe ' ENvin cXalel 20 8 1/ AN
| Tata) 1008 Trtal 1728

wOTES

(G SR VO VI
L]

As for long deck plank

As for deck plank

Allows for
Allows for
In as long

selection of best pieces for king post
selection of best pieces for top chords

lengths as possirle.

SR Uy UV
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TABLE 2

COWSOLILATED TIMbkK OkuER LIST KFOh ONE 3 M LEWGTH OF
4-ThUSS BRILGL

(Imperial bimensions)

Size Oraer
o"x6" 1/20'
. bnx5u 1/12!
10" x2" 15/114'
bx2" 9/10"
o"x2" 12/10°
fuyxon 5/17'; ©61/13°
TABLE 3

CONSOLIDATEL TIMBER OFLEK LIST FOR OWE 3 M LENGTH OF L-TRUSS
BRILGE
(Metric Limensions)

Size Order

150x150 1/6.0u
150x125 1/3.6m
250x 50 15/4.2u
200x 50 g/4 .6
150x 50 12/3.0m

100x 50 575 1 6l/3%.9m
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Steel Supply

No steel was ordered prior to the start or the expert's
wission since quantities, dimensions and taking off of
quantities is a skilled job, not within the scope of
UNIDO's Head Office staff duties and in any case other
final quantities depend on the engineering decisions
of the bridge length and number of trusses required for
the particular circumstances. As soon as possiple after
the site survey had been completed a schedule of steel
quantities was prepared and posted with a request for
guotation to four firms in Miami who had previously quoted
for other UWILO bridge projects. This schedule is included
as Appendix A. The expert also travelled to Guadeloupe
where stocks of steel are held, however, only a suwmall
guantity was able to be purchased there.

The source and exact dinensions of steel requirements is

to be established early in the project. The dimensions
of the shatting (for plates 1 and 3 or 9 and 10) and
the exact diameters of the bolts determine the required
dimensions of both the steel and wood boring bits needed
for manufacturing both the plates and the modular bridge

units.

In any event, only one quotation was received from Miandi
and a hiatus then developed due to this firw's retfusal
to agree to UNIDO's standard purchasing procedures,
It was several wonths betore this problem was resolved
and all the steel and bolts were not finally daelivered
in Lominica and cleared off the wharf until late January
1485,
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The expert recoumends that in order to avoid such probvlems
in the future on the part of the Government, Appendix
A should be circulated around say six selected {tirws
in southerr USA, explaining that this constitutes a typlical
oraer and 2questing prices, delivery tiwes ana shippineg
rates, also the firms' requirements for paywent. This
would reduce considerably the ljead time necessary in
future bridges and also allow accurate cost estimates

for this component of bridge construction.

The expert also recommends that a metric version ot Appendix
A, also attached as Appendix B should be circulated around
suitable steel suppliers in Europe Dby Purchasing ana
Contracts section of UnILO, asking the saue question
and also whether they will accept UNIDO's terus of purchase.
The answers to these sets of queries would indicate
to the Governument of bominica where their best economies
will lie, and to UNIDO how to avoid such problems in
the future with cther bridge projects.




Steel Fabrication

Steel tabrication was wundertaken by the Public works
Garage. At the time that the project recoumwenced 1in
late i'ebruary 1985 the machine shop for various reasons
was short staffed and the progress of the project was
thus unavuldably hindered.

It is presumed that future bridges will be fabricated
by the Lominican workmen trained by the projzct staff.
At least four, and preferably six wmen are required to
handle the very heavy panels, and because of their produc-
tive rate (about 3 man-days per panel) it 1is wunlikely
that they will work together as a group permanently unless

a very large bridging programwe is comunenced.

In order to avoid delays of the type experienced due
to machine shop staff shortages the expert recoumnends
that steel fabrication should be compoleted before bridge
fabrication comiences. This will also allow time for

any rework founa necessary.

Initial and project reconnaissance did not reveal the
fact that the machine shop did not process a 2" ciawmeter

twist drill, nor could one be located in wvowinica or
Guadeloupe. In order to avoid the delays caused by
laborious lathe boring or the very slow action ot a fly
cutter, the expert recommnends the purchase of a suitable
twist drill. This should be 2 wmw or 1/16 inch greater
than the shaft size supplied, therefore this drill should
not be purchased until after the source of 1ruture steel
supplies has been established in the wanner recomenaed
above, i.e. USA or Europe an dimension steel,

It should be noted that standard drills of 5SOmm (2 inch)
diaweter have a No. 5 Morse taper and the Public Works
Garaxe drill press 1is only ko. 3. This work shoulu
therefore be shopped out to the Belfast Lstate which
does possess a sulitably large drilling nachine.

- ————— e g e,




workshop Tools and Equipment

General

Iumediately on his arrival at Roseau the expert umade
an inspection of tools availatle in Koseau. Shops proved
to be quite well stocked with good quality tradesmen's
type tools. Specialised tools were ordered from Mchaster-

Carr Supply Co, Chicago. This tiruw 1is also wused by
the Ministry. Sone tools were also purchased in Guade-
loupe either because of price or availability. A full

1ist of tools is attached as Appendix C.

Drills
The Black & Decker P-26-34-F1 drill proved unsatisfactory.
Its high speed gear broke during the £first hour of
its use, further, it continues to slip into "impact".
The "bL" type handle does not allow the heavy pressure
require.ci to drill Carapit to be exerted. The AEG wmodel
B4-26 drill with its two side handles was wmuch unore satis-
tactory besides having the speed range necessary 1or
boring both the numerous 12 mwm diameter pin holes and
the 2 3/8" diameter counter bores behind plate Y. The
Blach & Decker D200 SS3 drill proved very suitable 1or
boring the numerou.s 3/16 dia. nail holes.

The AEG drill is in fact rather heavy (7.%kg) for ordinary
use and the expert recomnends that the ministry should
pourchase a drill stand AEG part io. BST16 at an ex factory
cost of US$370 for its yeneral workshop use.




wWelding Transforumer

The SAFOK T200 weldinyg transforuer proved to be rather
light for the pin welding. Even though it was operated
on two phases (400 volts) across the primary, when welding
with 3.25 electrodes at a currernt setting of 140 amperes
it delivered no wore than a 60% duty cycle, cutting out
regularly for 5 minutes ait of 13. while this 1s no
more than a nuisance, the expert recoumends that a 300
amnpere transformer should be used for this work and the
T200 should be relegpatea to repair work which is its

design duty.

Radial Arm Saw

It was planned frowm the start of the project to use the
heavy wadkin radial arm saw belonging to bominica Timbers
Limitead. At first it was proposed to use it as set
up for the Housing Division project adjacent to DTL's
Goodwill yard, but by the time the bridg,e Project recou-
mencea in 1985 the housing project was finished and the
saw had been removed back to the yard.

Eventually it was transported to the Project workshop.
The roller bench was boltea down. It was considered
that the saw was so heavy that it would stay in position
on the floor. This proved not to be the case. Any
slight movement of the saw base that wmay have been caused
by ordinary operation was certainly exacerbated by the
bump in the radial arwm guilde. Regaraless of whether
or not this saw 1is used for further bridee construction,
the expert recommends that Lominica Timbers Ltd should
maintain this saw by unbolting the circular rails, rotating
them through 1809, rebolting, also by giving the saw a
thorough cleaning and greasing, and by providing a replace-
ment tor the broken guard. The expert considers that
this machine in its present (March 1985) condition 1is
dangerous and should not be used. This saw 1is equipped
with a 73 HP motor. Carapit is so hard that the motor
became uncomforably hot even with a newly sharpened TCT
blade.

U U

O
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''ne expert uncerstands that this saw 1is due to ve€ removec
to Portsuwouth. As stateu elsewnere in this report the
whiole of the bridge tiwber was cut by Irour wen in three

EWEIR Such a wmachine has therefore a potential proauction

or Y0 oriages per annuw. on the basis oI a wmuch ore
reasonable torecast ot o - 1lU wvriages per annuwi, the
macnine woulc only bpe occupied for as wany weehs. Tne

expert cannot therelore recOumutld an investwent o1l several
thousana dollars for so little proauctive tiwe, equally
ne cannot recowwena the purchase oi a less powerrul iachine

wiiich in all probability woulc ourn out.

he tneretore recomsends that the Governwent or DbLowinica
shoula cowe to an agreement witn LTL over the use or
this saw in Portsmouth, part of the agreeuent being that
the Governwent shoula insist on the accurate installation
of the saw ana the roller bench and the rigid connection
o1 one to the other under tne supervison o0I' a sailleu

willwrignt or sawwmill engineer.

Steel Tapes

several tapes were in use 1in the project. sSowme were

project purchases, others were the personal  property

ot Internatio nal ana Lowinican project mewoers. Puzzling

aimensional aiscrepancies xept arisin, ana eventually

all tapes were cneched against one another. It was founa:

a) Zzero errors ot up to 2 umm occurred.

V) Uraguation aifterences of wup to lumw in 3w occurred
vetween dirrerent branas ol tape.

kventually one tape was selected as master and 2erc errors

were eliwminatea by coumencing readings 2Um. IrTom  the

ena ol the tape. The need 1tor accuracy in this 1tlype

ol bridee 1is such that coummercial tragesmen's yualiity

steel tapes are insutriciently precise and accurate.
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Precise ana repeatable weasurements are reguirea. The
expert recounenas the acguisition or allocation of a
surveyors quality tape to 1rurther vorigge construction,
the checring of wornmen's tapes against this and the
vanning frowm the workshop of any tapes tounu to Dpe in
error. Also, critical diuensions shoulu ve checrnea

starting in 20 nmw I'rom tne nowinal tape zerc.

Tiwoer Cross Cutting

It 1is essential for the accurate assewbly ana launching
ol' the vridge that the principal panel cowponents, viz
top chorus, diagonals and hing post, should be cut precis-
ly. Ihie requires checking the squareness ot the saw
to rear tence and table with a large accurate rarter
sguare. ine saw and roller bench wust be rigidly connectea

to.etner anu wust pe free ol any slacaness or movewent.

The wadkin radial arm saw belonging to vowinica Tiwmbers
Ltd. proved yuite suitavle for this worn. A small awount
ol' tiuber was also cut on the Hochwell raaial arw  saw
at the wooaworn Training Centre, bath Lstate. However,
i’ this saw 1is to be usea r1or panel manulacture it will

have to ve I'itted with a roller bench.

it was 1ouna that even with the neavy ana rigia set up
in use the lengths varied somewhat ana continuous checaing

ol' lengyths was necessary.

Cuttineg the timper occupied four wmen lor three days.
This 1incluged all panel cowponents, horizontal ana
vertical vracing, decxing, posts anu hanarails. All

timoer was stacned in orderly oundles o1l cowponents,

The precision achieved is shown in Figure 4.
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Fig 3
Kadial Arm Saw and Koller Bench

Fig &
@uality ot Iit of Cross Cut Components
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Panel labrication

Panls were tavoricatea in the worashop established at
the Puolic works Garage, Koseau. Two Jjigs were construdeat
out of "Gouuwier"

tiwber accoraing to the details shown in ki, ures Ssbana 7.
The halt-panel assewblies were faoricated 1into &« truss
on jie " A" and the two halr'-panels assewbled into a couwplee
panel on Jjig "B". The Jjigs proviadea adeguate precision.
nail positioning was done by means of templates cut frou
nheavy caruboard. These proved adequate for this Project,
however, the expert recommenas that if a large scale
programne is unaertaken these templates shoula ve raupricated
rrom light gauge sheet metal such as that usea for pacsing

corrugated iron.

weluine was done with a 200 awpere transtoruer, This
proved to be rather light duty. Positioning of panel
plates MK 10A was done by means of sheet wuetal gauges.
The lug, on Plate Y was referenced to the chord pin with
a pauge. These lugs were welded on at'ter panel rabrication
since the presence of the 1lug was found to interfere
with drilline the 1 1/8" diameter bolt hole.

A photograph of these auges 1is shown as Figure
8 . The wmajor problems encountered 1in faorication
were the slowness of drilling and the difticulty in handlineg
the very heavy (300 ng) panels.

e e e e
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wood brills

Various types oi wood drills were used during rabrication
ana erection. These are shown in #ie. 10. none
were very satisfactory {for drilling Carapit since it
is so hara. machine twist drills gave woderately gooad
service out the flutes clog up very quichly ana the arill
wust be rewoved frow the hole frequently. braa point
arills woraned satisTactorily in all but the haruest wooa
proviaed that they are freshly noned. However, the

spurs are too easily blunted when drilline through steel
plates.

All types of drill tended to spin in the drill chuca

and to burr the shank. they woula be improvea by having
three tlats at 120° ground on the shank tor the chuck jaws
to erip. this would have to be done on a precision

machine equipped with & dividing head (the ship auger
arills already have a hexagonal shank).
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Fig 8
Welding Jigs

Fig, 10
wvrilline Bits
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Brigge Launching

Launching operations are completely described in the
accompanying 1'echnical heport "Launching, of UnIuO bridee"
UNIDO/IO/R.223 ). The expert consiaers it 1is essential
tnat the launching operation should be plannea ana super-
vised by a proressional engineer. 1t 1is also strongly
recoisnendea that at least sowe ot the fabrication teaw
should work on the launching. This 1is not only bpecause
ol the carpentry ssnills required on site, but also uvecause
ot the teedback trow launching into ftuture panel tabri-
cation. It is the expert's experience tnat airriculties
encountered during launching, can Dbe cenerally tracea
bach to lacn of precision in cowmponent tavrication or
lacsn of forethought in the worksnop stage.
wors at the bridee site commencea on 10 April 1405 and
was completea on 4 hay 1985. our workmen were brought
tfrom hoseau and tfive were recruited in Marigot. ‘Ihe
WOrk proceedea as under:

bxcavation ana placing deadman anchors, erection

of shear legs, b aays. This woula be constant

tor any length of opriage.

Launchiing of iraers © uays

Placing, deck 5 aays

Construction kerbs and handrails 3 days
Near tne end of tne launch or the second gircer tne lar
@eaGi.an  ancnor pullea through tne earth, releasing the
wain line ana aropping the tar shear legs. 1This soil
was soft brown silt overlying 1lur,e voulaers. rive
vays ol the girder remained intact but the two leadin,,
bays Came apart. rortunately no one was injurea ana
only winor dgawma,e was aone to the tour leauin, panels.

rigs ie anu 13 show tne situation alter tne collapse

anu I'i,, W shows the taiiea ancnor.




.;a_:;_"’. :‘&WV i

Fie, 12
Collapsed Girder
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une anu a nali auays were lost while a new anchor was
excavaleu, the snear legs re-erectea ana tlne oirder 1liiteu
Up . ine situation was retrievea by liiting tne nose
o' the uhduwacea section of giraer with tne waln line
anu pbuilaing a pigsty unaer it. The two paneis Originally
aneac oo this section were replaced ana the wain line
s1ing was transterreu to these. Tne two panels which
were originally leacing were vurought wvacs Lo tne rear
oI tne oiraer anud launchec in the usual way. rig 15

shiows the ,irder littea up with one pair ol panels replacea.

vurin, the rinal stages ol tne launch, when tne nose
was cliwwing guite steeply, tne 1rifor controlling the wain
line seizea anc made owinocus sounds when operatea. This

was probably due to airt in the wechanisu.

70 avoid another collapse, a pigsty was constructed in
tfront of the far abutwent up to the lower corner oi the
two leading panels. The Tirtor was tuen operatea to
lower the giruer on to tnis, in spite oi 1ils malliunction.

Tne piesty was diswantled layer by layjer ana the Tirtor
operatea al'ter each layer was reaoved, SO that the waxluui
accidental arop o1 the pgirder coulu Lot exceeu 2".
auring this operation the Tirfor cleareu itselt and there-
al'ter workea norinally. rinal launching proceeadea without

incident,

Lessons to be learned frow these mishaps are:

1. All components of the launchin, eguigwment nust
be thoroughly checned, incluaing the soil strengtn
since Lhe soil is as wmuch & couwpounent as any

other part.

e Potential nazaras can bLe avoiued by liniting

the neight througn which the _irder can lall,

einer by pigstying or otner weals.




Fig 14
Failed Anchor '

Fig 15
Girder bBeing kaised




Lecsn Construction

vecrin, coummencea at each end, starting 30U wu  in  1TOL

tine tace ol the abutuent. nailing holes were pre-arillieu
on site. It was found unnecessary to pre-arilil ror
tne snew nails. The holes were arilled closer to one

ena ol the planks than the otner, thus by reversing alter-
nate planns enud r1or end a stag,erea pattern oI nails

resultea.

It woulu have been wnore etfricient ir the pre-drilling
haa veen done in the wornshop and the expert reccuwenaea

that this should be done in the future.

To cowplete the 500 i gap at the ends, two stools as
shown in rie 11 were wade and nela in position by the

nerus.
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Lesign Changes

The expert recommends that instead of either ot the tension
chords shown in the ThAUA drawings, the details shown
in Fig 10 should be followed. This is actually an awmalgan—
ation of the two TKALA types, but 1s wore economical
ana easier to fabricate than either.

The expert also recommends that the desi,n of Panel Plate

Mk Y should be changed by omitting the 50 um dia X 03
mw long pin, ana replacing this with a single pin 235
ma long threaded at each end for a 28w thick x 50
dia Jjaw nut. This would increase the cost slightly,

since about twice as much shatt would be usea, also the
nuts are quoted as US$3.53 each. However, it was observed
that atter the launching collapse aescribed above, the
wajor damage which occurred was due to the pins in FPanel
Plates MK Y breaking oft at the wela behind the plates.

Lilso the use of a single through pin ensures that
the pins where they protrude will always ve in line square
to tne plane ot the plate.

Assewbly would have to be changed as 1rollows:

1. Make a halt panel in tne usual way, positionin,,
plate MK Y as at present.

2. After pinning this plate, drill through the twoO
diagonals with a 50 nm dia. multiple spur oit, pos-
itioning it with the hole in the plate.

3. Lift up the halt panel and position two new diagonals
under it, clawp in position.

4, Continue drilling through these two diagonals.

5. Lheimove +the couwpleted halt panel to Jig b. Insert
a length of 50 wmm shart into the hali-holes in the
¢ia.onals, its lower ena being in a correctly position-
ed hole in the jig.

©. Use this piece of shaft to ali,n the diaconals and
the next panel plate Kk 9.

Place the completea halt panel on the other in Jdig
B, ana align tne two at their vases with another
piece ot shart.

=
.

Tne expert considers that this procedure would result
in a stronger and wore accurate vride,e ana would
aid in launching by reducing manufacturing tolerances
so that the tension chords woula fit wore accurately.
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Costs

Abutments costs. These obviously vary frow site to
site; also agpregate costs will vary dependin, on whether
it is won locally or purchased. 1In the case of the Curty
Kiver bridge the following figure applied:

t.asonry 28 W (36.6 cu yd)
2.15 wan days per w3
Cement 2 bugs per w3

Concrete caps:

Steel 26 x 12 i bars & $10.95 = $264.70
18 x 1b wia bars v $20.50 = 304.00
$653.70

This cost can be considerably reduced in ruture brideges it
the rusted steel belonging to the Central water Authority is
used one size larger then shown in the TKALA drawings to al-
low to the corrosion. This steel must be wire-vrushea pe-

rore use.

Cement 15 bags ¢ $11.50 = $172.50
Timber 120 fom ¢ $1.90 = 228.00
liails 51b @ $1.75 = 8.75

Panels. KRather than detail the individual costs, it is wmore
useful to calculate unit costs per metre ot bridge length.
The wmost recent prices available have Dpeen used however,
these should be checked in the future against current quo-

tations.

The current costs of Carapit is $2.50 per fou (boara foot)
plus planing 3U¢ per tbu. Taples 2 and 3 elve aetailed
order lists for one 3 w panel-length oi" U4-truss bridge.

40 fbm additional per panel-length has been & llowed for se-
ection. It is considered that this additional volume of
timper is a wise investment in inproving overall bridge

quality.
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Ccurrent timber costs:

Carapit $2.20 per fbu
Planing .30 per 1buw

Total ¥2.50 per rom

1330 b ¢ $2.50 = $33,450.00
Tiwber cost per metre of bridege $1115.00
Steel and Haraware
materials purchased in USA US$ 40kb.32 = 10,930
Ucean freight and docuwmentation 2,415
mMaterials purchased in Guadeloupe
Ocean lreight FE2001.15 3,279
&0
$1o,704

Steel and hardward cost per metre $795.42 say 3800

Lavour: Cross cutting 12 man days ror 21 mw

0.6 man days per uetre

Panel Assembly ( includes training and tamiliarisation) 77
man days tor 21 m of bridge = 3.7 days per metre.
welder required during whole ot panel asseubly.

16 days tor 21 w 0.76 wan days per netre.
welding rods 10/5.5 k¢ packets ¢ $4U per paciet $U00
Cost $19.05 per i,

Steel tabrication 144 wan days ror 21 w
7 wall days per i




Transport. The weight or a four truss bridge in Carapit is

very close to 1 metric ton per lineal wmetre and transport
should be allowed for accordingly. Tools and equipment can

be carried in a pick-up truck.

Launching. 6 man days per girder. this includes erection
of shear legs, construction of anchorages and dismantling.
The labour content ol these later operations are not very
dependent on the bridge length.

.

Decking and handrails: 3 wman days per uetre.
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1 TNISDYY O™ COMEUNIS . TIOME & LGEKS,
RGSEAU,
CUd0N:ZA, T 1 OF DG ILIZA,
UEST IMDILS.

APPENDIX A 27th July, 1984

Dear Sir,

Ve would be nleased to receive your quotation for the
suoply C and F Roseau, Gommonwealth of Dominica, of the
following items of steel, galvanigsed bolts and nails. e
would be grateful if you would telex your summary quctation
to Dominica 8613 (Answer back "External DU) and mail your
full quotation to this office, witia your estinated arrival
date,

This material is for a United lNations project and in
case your quotation is successful wo 'ould issue a Ficld
2urchase Order. A cony of a specimen order ancd ternms of
mayment are attached, We trust that thig will be accentzble

to you,

1. Mild steecl flat bars in 20 foot ILengths
3" xh! 1 No.

‘!"X'g"' [ No,

S"x&" 20 No.

L xipn 2 Ho.
1t "
12"x& 3 llo., or 8ft.x ift x& nlate 3 No,
3"x&" 1 No.
L1y gm 1 No.
6" xA" 5 MNo.
2"x§" 4 lio.
3ty 6 No.
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2 i“1ild steel smooth round bars, 20 foot lenZths
}‘L'" dia, 37 No.

3. Shafting in weldcble quality
2" dia, 11 feet

1%" dia. 7 feet

4, Hex head galvanised bolts, tareaded UK c¢/w hex nut
1" dia. x 12" 16 l'o,
" " x 10% 48 iis,
u " x 6" 2b No.
" " x 4 48 Mo.
u " x 2" 43 No.
W' dia, x 12" 32 No.
®B" dia. x 10" 74 1o,
an 26 No.
en 74 o,
S. Galvanized :nrin; loclk w:.shers
1" bolt size o090 I,
bl " " 36 Nc,
%" " " 200 No.
6. Galvanized flat head nails
4" x 6 ga 450 1b
oM x 9 ga 10 1b

Yours faithfully

C.y FRAICIO
U.N.I.DyO. EIGIHEER

ANose < 7 Aese y«/aﬂﬁfl?.r ore Ffor an /8 m /long ém?{ye
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Appenuix "p"

pietric wvimensions

1. Mmila steel flat bars in b.Yw lengtus
200 x 12 1 10
100 x 1% O ko
12 x 10 20 o
1060 x 12 2 1o
300 x 10 3 o or 2400 x 12L0 x 10 plate
3 IO,
75 x 10 1l o
100 x 10 1l wo
150 x © 5 wo
50 x 10 4 no.
79 x © 0 wno.
2. Milu steel smooth rouna bars L.0 w lengtns
l¢ dia 37 wo
S Shatting in weldable quality
50 aia 3¢5 1
Ly dia 2.1
4, Hex neau palvanisea bolts \
300 med lo no
250 M4 48 wo
150 m24 24 o
106G e 46 wo
50 el 45 ivo
300 bi2v 32 WO
250 Mle T4 no
200 plZ2 20 WO

150 Ml2 T4 wo
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5. Galvanised spring locn washers
24 dia 20U hou
20U aia 30 no
12 dia 20U Lo
o, Galvanised r'lat head nails !

100 x 5 225 Ko
56 x 3.0 10 Ko

note: ‘These quantities are for an 16w lomng tour truss briage

S,
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APPENDIX "C"

UNITED NATIONS@ NATIONS UNIES J Dae Revived
MONTHLY RBPORT OF NON-EXPENDABLE PROPERTY

UNIDO Workshop

(PT. 107 11-66)

Morg-arile P & 3.379% msea“ mjnj ca
UNITED NATIONS FIELD OFFICE, LOCATION & COUNTRY MONTH & YEAR Page .. 1. of 2 Pagm
QUANTITY |__METHOD USED
DESCRIPTION TOT - L z
Ul | g | 8| yarve, | owae |E| (3] (B] [RERkeNCe
NUMBER ‘1’.12'73‘a‘33‘.'§$§§ S g (PER UNID | cyRRENCY é s ;3, N . REMARKS
g | HHH
| aj< SHHHHE
Drill AEG B4-26 1 X
Drill B&D P26-34 F1 1 G
Serial No. 008882
1ding transformer
SAFOR T 200 G
Tirfor TV 32 + cable
Serial No. 001368 1 G
LI‘irfor T 516 + cable 1 G
Crowbar 100am 1 12 G
Try Square 26cm 1 6 G
S1iding Bevel 1 5 G
rench adjustable 15° 1 23 I IG
in block 5 ton 1 i U
natch block 6" 6 ton 3 200 i 600 | U
ckle 7/8" 6 /2 ton 10] 11 | 110 | U
Mimbles 5/8" SWR 10 1-32 = 13 A
ire rope clips 5/8" 50| 2-81 28 | U
Em.mbles 11/8" 4 15 ' 25 | u
teel wire rope 5/8" 200 1-30 - 260 : (U
Polyeste~ fibre rope 1" 200 81-03% 162 | uj
1 Barrow 1 . i R}
Bhovels LH 2 | ! R|
hovels LH 2 | 25 .50 ul |
ice mechanics 8cm 1 ‘ . IR
Bocket wrench 1 1/2" AF 1 11 P luy
Bocket wrench 1 1/8" AF 1 8 i [0
Socket wrench 3/4" AF 2 1 5-47 | 11 ul |
chet handle 1/2" drive 2 26 [ 952 : U |
law hammer 20 oz ; 16 ! 17-48 : 105 U Y R
Engineers hammer 40 oz |2 13 26 U
Club hammer 4ibs 1 R
Cable cutter 1 45 U
Brad point bit 1 1/16" '3 19-% 60 U
Brad point bit 1/2" "6 ' 6-07 36 U
Brad point bit 7/16 6-07 U
Brad point bit 3/16" ‘ 12 6-07 73 U
Ship auger bit 1 1/8" 22-54 45 U
Carbide tipped bit 15mm |1 3 vl !
POSTED NAME -

N.B.: In local purchase colum

G = bought in GUADELOUPE 1iT¢ 1
R = ROSEAU
(VI U.S.A

FI . - ]
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UNITED NATIONS@ NATIONS UNIES
MONTHLY REPORT OF NON-EXPENDABLE PROPERTY

UNIDO Warkshop

Forgantile P 4 3. 5793 :

==

UNITED NATIONS FIELD OFFICE, LOCATION & COUNTRY ONTH EAR Page..2.. of 2. Pages
[QuanTITY METHOD _USED
DESCRIPTION TOTAL -] 3 z DOCUMENT
S 8| £ | aUis | vawe |2 13| |§] [rererence
. Wl o s,
NUMBER e et ooember) S |5 (PER UNID) | cyRRENCY g g 5 x| | REMARRS
(-] Zi{>iw
l Q 2 ¥ 3 § § -5- g
tiple spur bit 2 3/8* 1 52 1)
tiple spur bit 1 172" 1 27 U
ination square and
centre head 1 16 U
ter square 1 10 u
111 B&D D200 SS3 1 G
hand 26" 25 )
hand 52" 1 65 U
hand 20" 1 R
adjustable 10" 1 10 U
Tape blades 3mm 2 3 6 U
Tape 30mm 1 25 U
|
|
|
|
| |
{ [
P A
| ' Cd
i P ‘ b '
POSTED NAME :
nrnie






