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Ii.'l'nOLUCTICJi1 

'l'ni!> report is based on the Ul~ll.Ju Project UC/l.il•il/b3/u~~ 

·'r.ooaen bride,es" unci.ertaKen ror the Goverrnuent of the 

Cou.i.1onweal th of Loruinica between June and Leceii1ber l~b4 

ana r'et>ruary ana May 190;. 

It contains reco1i11i.enaa tions ana descriptions for the 
solution or !JrOIJle111S encounterea ana technical uata for 
the construction anu launchint;, of t'urt .1er briabes in 

the pro po sea access roaas probraiu11.e. 

hererence is 111aae throubhout the report to the "'l'h;u .. A" Lra~-· 

inbs. 'l'ii.ese C0111prise pai·t 5 Of the heport tireparea 

for U1.ILO b.f the 'l'i111ber l\esearch ana uevelop1ue1.1t Assoc­

iation, Stf!lc:Kinb Lane, lii0 h r.ycomoe, bu.cKs U.K. (;osts 

are quoted in J:.;C uollars which in early l~o? converted 

at J:.;C$~.7u = US$1.00. l•1easure111ents are 1 .. ostly 4uoteu 

in the 11.etr~ syste11i, 

uses I111perial 1 .• easure. 

nical influence and 

hohever ~ominica benerallJ still 

Also there is a stronb USA tech-

111easure111ents rererrinb to Ar..erican 

e4uivu.ent :.! re bi ven in l111perial 111easure. lirana nau.es 

are quotea in this he!Jort. '!'his is for convenience 

only ana does not i111ply any endorselilent or the brana 

t.)y the United hations lnaustrial 1Jeveloti111ent Orbariization. 

\ 
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G.l:.l-d::.hAL 

JJ01uinicCi. relies heavilJ on roa<1 transport especially 

for the rural population to brinb abricul tural products 

to u.o.r!~ets ana processinb plants. '!'be c.:urrent state 

or tne roae1s is ver1 Dad, i.Jut several 

b,y OLA, U.SAIIJ and CILA are under wo.J 

the 1uai:i trans-insular roads. 1"hese 

projects funoea 

to rehat>ilitCi.te 

projects inc.:lude 

the c.:onstruction of 111ain hi5 hwa.Y oria6 es. There re1110.ins 

a le0 ac1 of seriously aeteri9rated oria0 es on 1i.inor roaas 

whic.1 need ur0 ent re!Jlace111ent, and it is hopeu to institute 

a pro0 rau.11.e or' rural access road construction to open 

up further arec:.s to aevelopwent. 'l'he total nui.iber or 

these H1inor bridbes for which the u1~IlJO lliOaular oriabe 

S,fste111 coula be usea is about 15 to 20. 

f'ollowinb a visit by the Pri111e Minister, f.iiss t;ubeuia 

Charles to Uhll.10 heaaq1 ar'..;ers in Vienna in lSiL2, a frojec.:t 

was prepa.rea to train .Lio1iiinican enbineers anu worh.11.en 

in the techni4ues or rabricatinb anci launchinb tne U1dlJli 

Liridbe. 'l'he Project woula also supply the uecessary 

specialised equip111ent not available in Lo1uinica ana also 

~ould include the provision or the ~1aterials ror tne 

construction of a prototype bridbe. 

• 
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Project Personnel 

International staff recruited for the Project were t<ir. 

C. .n. i-'rancis, 1',ew Zealand Chief Technical Adviser, l•.r • 

.tt. J. walaen, Australia, hriabe 1''ore11.an. both Mr. r'ram.:is 

and Mr. walaen have built UhlLJO oridbes in other uevelovinb 

countries. 

Counter!Jart staf.i were:-

i'•lr. Stanley l!.uwarus 

Mr. Al0 ernon Sinion 

Both these en1:,ineers are heavily co1u1 .. i t tea on other worr-.s 

ano could not wori\. on the project full tii.1e, not in ract 

that this \~as necessary. ·.rhey n.ade frequent visits 

to the wvorr>.sh0p where the CTA discus sea with them in 

detail the en&ineerinb ana quality control aspects or 

the bridbe • 

. four worKlilen 11.ere assie,ned to the project wt10 saw all 

aspects of cross cut tinb, and co111ponent 11.anuracture. 

These were: 

Kelly l-'a;;>cal 

l!.ustace Jerviere 
Prancis Jerviere 

Lawrence hicolas 

It was unfortunate that neither the C'I'A nor the foreu1an 

realised t.hat these were not pern.anent PwlJ e111vlo1ee;;,. 

1rnt until panel 11ianufacture was nearlJ finishea y.,ere 

tv.o !Jeri..anent carpenters assie,neu. by this stabe all 

the specialised techniques haci t.ieen absorueu O:J tr1e aoove-

~ 
I 
' 
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A welder, Charles l'hou.as, was assibned and he -was instructeo 

in the use of the templates and jibs 111ade by the C'l'J.\ 

ana in the size and quality of the welds required. 

It is recou.wended that when further briabes are constructed, 

at least two of the four te11.porary worK111en should be 

e11J;.byed en this worK since they have thorouc;hl.i learnea 

the necessary precision and the asseu.oly techniques. 

~i111ilarly they shoula also be ene:;ac:,ed in future launchinb, 

even thoubh it is not Phl.J practice to i1 .. port labourers. 

f·or the purpose of briabe construction they should tie 

rebarued as skilled wori:-..1aen and accouu.iodated accordinbl.f. 

1.1etailed confiaential reports on the work.1uen ilave beer1 

handed to the Permanent SecretC:1.r.f, Minis tr J of C01i1lllUni­

cations and worKs. 

' 
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1'he lH"iabe aout1uents were ouilt 

shmu. in 1''ie,ures 1 a.n.a ~ a.nu 

Fi0 ure 2 01' the 'l'hA.uA ara~inbs. 

structea rrc.n;1 l\l;accafer_ b'1L>ions. 

accon.lin0 to tht aetails 

reinlor~ea accorainb to 

Win@. ~alls ~ere con­

'l'nis wurh unuer the 

si..t.iervision 01· the brici6 e lore111an tooK as follows:-

f.1asonr.1 

Conc.:rete c.:aps 

Gab ions 

b 1 .. en 

L 1 .. en 

b IUen 

10 GO.JS 

7 da,1 s 

12 00.JS 

l~u ooarll 1 eet or ti111uer ana 2Kb of nails ~ere usea lor 

c:o:u.:rete fur1u\•Or1'. ana 46 ba.bs of ce111ent \~t:re consu1 .. eu. 

nilile rubi..>le 1.1asonr,Y is ...,iaely use a in .LJ01uinic:a, the 

expert consiaers that in a!Jpropriate c:ircuu.sta.nces baoior. 

auuti.1ents are adequate for 1he Ui.l:Uu llriu0 e. This tyt)e 

o.r abut1uent ~i th a cei.p as ae::>cribea above was used in 

Mada0 asc:ar, ana proveci quic:K, chea.l:J anc.1 sutisfa.ctory. 

In the !ie,ures above, the volume of the 0 allions ·~as tnree 

tih.es tne volun.e or the r11asonrJ, yet the lati0ur content 

was only 2U~ ~reater. 
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'l'ne tii.1oer useli i'or the c:onstrui..;tion or tlle uriu0 e ~·.a.:::. 

t;o.r-aJ;:i_te (A1 .• anou cariuaeu Krue:, & Uru). 

Hit ThA.i..Jh. i1a11utJ001,,. *11as to so..J: 

"Curatii te - other nG1.111es: l:'u.i.etuvier t.:..ri::;. List.ri-

l;utioll: !Ju111~11i:..a ana C...uci.Cleloupe. It i:s a r.;..i11 

forest ~i:.iec:ies 1thich occ:urs only 

soils overljin0 a nc:..ru pan. In sudi si tuatior1s 

crop. 

'1he tr .... ~: Carapi te is a tall tree wi tr1 a ::; traic)•t 

i..;lean uole at..>0ve ti1e t.iuttresses anu aerial si1oots 

~.11ld1 ::;011.eti1 .. es develo!J. 

jv.u 1 •• aua a aia11ieter or o.G i ••• 

Tne tL .. ue:·: 

.treslilJ cut, ue~o1:.inb C1uller on exposure to a aa.rr. 

c:hoc:olate urm.n. 

lu4u r.0 /i;,j wberi uriea, anu llas a !'int texture inter:sl'er 

sea with larut:, pro1 .. ine11t vessels contair1i11._, a v.ni tE: 

CieJ.>OSit wivin;., a strear.J C.:.!Jtiearanct: to tne v.oou. 

'.ine Sa_t.>v.ooa is ~~hi tt: allu clear lj 

t11e lle<r~ooa. 

uefinea rro ... 

to warp or SJ.>lit. 

w-.orr,ini:, r..;uali ti12s: Al thouc,ti ria.ru, tile ~.cou is not 

unaulj difficult to _t;la.ne. lt .;;a •• s clea.11lJ across 

tl1e t.rain a.no arili.s easilJ. 0,,;in'-' to its aeusitJ 

it is llarc.I to na.il, uut uoes not split rea.uilJ. 

Use.:>: A nara nea.vj stron0 ;·,ooa hi tti coou na.turC:1.l 

uurC:1.uilit.1, it i:::. useu lCJcallJ for uric..."'t: uuiluiric:_., 

lt 

il=i revorteU to l11Ur.e Q.UJ.iir<.1.lJie 1 loorinr.;, vwliere I1a.rll 

;.,eo.rlnb qualities a.rt re4uireu. 11 

* Timbers of the World: 9. Central America and the Caribbean. 
Timber Research and Development Association. High Wycombe, 
Bucks. United Kin~dom. 
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'1'he experiew.:e or the 

1r.ith this inl'ori.1ation. 

v.ell \·;i thout cie0 raae, 

ex1Jert was not in co1 .. !-'lete accoru 

while i.1ost 01· tr1e ti1 .. L>er uri~u 

sou.e severe cu_t;pin6 aevelopeu ill 

wiuer !JlanKs. '1'nis '"as particularl.Y p!'onouncea ktiere 

core "'ooa -..as incluaed. Severe end split tint... v;a.s tlie 

cause ror reJectiou of about 10,1.1 of tile wiue plan"s i-l.IlU 

surface ci1ecl\s \i~ere severe anu co11.1 .. on, t!1ouc)l uot cau::>e 

for rejection for briut..,e construction. .L.rillint;, iu 

any size t.>reater than ':>111111 \\as extraoruinarilj ai!'l'icul t, 

re0 araless o!' the type of drill bit usea am.i in sou.e 

pieces MiS ii.1possible unlea:> a. care1·ullJ aria f!'esblJ lioneu 

arill Di t was usea. The tui10 steu carbiue tiIJ_µea cross 

cut s<..i.w voas 4uite olunt at the end of each uaJS cuttir,t.. 

ary wooa anu delays occ:1.irrea while wai tinL ror tile sa~. 

to oe resbar.tJenea. 

;;;,trtuutu r'ru_tJertit:;; 

.r or trie ti1.1ue1· SU.iJ.t?liea the 

S ti·e110 tl1 o:JUU_p Of ;;;.uj 1·or 

un ... ue 01' 1' 2<::'.. 

E:X!-ert assi 0 11eu c.. _tJrovitiio11<.i.l 

the braae 01 (JU/- :.:ln c. ::>trE:;,,:;; 

°llle SULiJtCt 01 i:.treubtll 0 I'CJl.l1Jille:, 

cu ... _t.il<;.X auu is covereu in uet.ail 

anu stress t.Jal4in 0 i:;; 

in the 'fe-·t.11..i.c :...!. ne!-urt 

"!:>trE ibtll Liroupin0 Of Timbers" UNIDO/IO/R.i73 ) • 

r·or 1· t:!.t:!. ti ... uer, 1 uur-truss cons tructiuri v.i tr1 l>t::.0..VJ ..:l;uru::; 

_tJerB.it~ tJi<:: pO.SSi:i.t:_,e 01' liC::'.lJ tralfic UVL:t' a .... l1u !;;i:i:.1.!1. 

'llliS l.S i.10re tJ1an U.ue4uatt: !Or t11e l'.01 .. 1 .. Gl1 uU1 .. il1.J..l'.<.1.l1 

t. ... ei-a.xle truci. ohict1 tw.::> a noiui11a.l t:>rui:.~ luau ul 

1.4uuu lus. 

e.i.r...oi...t 
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'!'he ti111ber for this !Jroject .-1as ordered ahea..c.1 or tne 

expert 1 s arrival and after havin0 been stacr.eu ror seve11 

111onths it was aoequatel.i dry. It had not been SU!JlJlieu 

surfaced uespi te 11 skip planinb" or 11 re0 ularizin0
11 

beinu 

S.IJecified. Variations in \'tiotri and thi1,;r.ne8s therefore 

caused consioerable difficulties in faorication. 

The expert reco1;1l.lends that for future bridbe coristruction, 

the Goverrnuent shoula: 
a) order tiwber at 1-:ast b 111ontns in advance of require-

, •• ents; 
b) specify that ti111ber shall be fillet stacKed anu 

en as coated \·d th wax or bi tuwen; 
c) specify that the t11i1ber shall be rebularised arter 

dryinb; 
c1) oraer top i..;hords ( 2?0 x 50) in len0 ths or' 411. ( l.)ft). 

This a.llo~;s the ends which are liKely to ue S1Jli t 

to be cut into the 4?0 n1111 lon0 pach.inG lJieces, v.liere 

e) 

Sollie splittinb can be tolerateu; 
oraer o.iabonals frow one stick .,..,hich will 111iniu.ise 

tne effects or end splittinb; 
in any case, over-order trt.ss co111})onent 

bJ 10/v to allow for de 0 rade ano aown 6 raainb. 

ti ... tiers 

i,.,etaileu anu co11suliaateu orc..t:rino:;. si..:neaules are ui ver1 ir1 

'J.'aules 1, 2 a.no j. 

' 
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·~OTES 1. 

2. 

3. 
4. 

5. 

TABLE 1 TIMBER Ohl.JER LIST F'Oh mrn 3 M LEhGTH OF 4-TRUSS Bhil>GE 

Sjzn N°/1 Lin :ft. ftril OrdE'"!' flm 

6"x?" ?/10 1 ?0 7' ?/10' ?O 

6"x?" 2/10 1 ?O 20 ?/JO' ?O 

f "Y.5" .1/3' 12 YI 1/1?' 30 
4 ":x2" 4/3'6" 14 0 '2: 1/J71 ll.3 -· .... 
4 "x?" 4/171 68 115.3 4/17' 45.3 

4 "x?" 5fi.Ll3' 7?8 .185. ?- 56/13' 4nt; ") ·-
/r_ "y?" ?/6' 12 R 1/13 1 8.7 

10''x2" R/l.1 1 ll? 18F.7 8/ll 1 JRt::. 7 

F"y?" 2/7 1 } .1 ]~ ?/1()' ?() 

t. "::r.?" R/.1' }'' ?1 -:i; . - ... -:Z:./l?-' '?6 

R"x?" J6/R 1 J?B J?0.7 q/1e::• J9? 

h"~·?" PJ/i 'F" 3h :i;e:: /r./10 1 40 
6"y:?" l/t.• 16 ]h ? /1 '1' ?() 

.1 "x2" J/J3' 1-:Z: 0.7 1 /1 '2:1 p '7 
- -·' . - .. 

J O":v:?" J0/10 1 .,_00 JF,f:.. 7 7/i11 • :iF:.: 
6 1~F 11 ?/10' ?(\ f,r' J /'X'' F;f'I 

'I''"lto..1 J??Q T'"'t-U J7:':i:8 

As for lonb deck plank 

As t"or deck plank 

Allows for selection of best pieces for kinb post 

Allows for selection of best pieces for top chords 

In as lonb :enbths as possihle. 

Ifote 

1 

2 

") 

3 
'2: 

.1 

c:; 

~ 
~ 

~ 
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TJWLE 2 

COliSOLILA'HJ.J TIMLbH O.twE.l\ LIST l''Oh Oi~E j l•1 LEltG'l'h Or' 

4-'l'hUSS bb.Il;GE 

( !11.perial 1.Jirnensions) 

Size Oraer 

b 11 x6 11 1/20' 

6"x5" 1/12' 

lO"x2" 15/14 1 

b"x2" 9/lb' 

b"x2" 12/10' 

4"x2" 5/17 1
; 61/lj' 

TABLE 3 

COl'~SOLii:iATblJ 'I'IMbER OEDEh LIST FOH or~E 3 M LEl~G'lH OF 4-'l'hUSS 

BhlLGI:; 

(Metric 1.Jiruensions) 

Size Order 

150xl50 l/6.0u1 

150xl2? 1/3. 6111 

250x 50 15/4.2111 

200x 50 9/4.bm 

150x 50 12/j.0111 

lOOx 50 ?/?.1111: 61/j.~m 
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Steel Supply 

No steel was ordered prior to the start of the expert's 

1uission since quantities, diwensions and taKint:; off of 

quantities is a skilled job, not within the scope of 

Ui~ID'J • s Head Office staff duties and in any case other 

f'inei.l quantities depend on the engineerin0 decisions 

of the bride;e lent!.th and number of trusses required for 

the particular circun1stances. As soon as possible after 

the site survey had been completed a schedule of steel 

quantities was prepared and posted wi t.h a request for 

quotation to four firms in Mia111i who had previously quoted 

for other UUIUO bridbe projects. This schedule is included 

as Appendix A. The expert also travelled to Guadeloupe 

v1here stocks of steel are held, however, only a small 

quantity was able to be purchased there. 

'l'he source and. exact diruensions of steel requirements is 

to be established early in the pro~ect. 

of the shaft inc; (for plates 1 and 3 or 9 
the exact diameters of the bolts deterruine 

The dimensions 

and 10) and 

the required 

diu;ensions of both the steel and vwod borinb bi ts needed 

for rnanuf'acturin0 both the plates and the 111odular bridbe 

units. 

In any event, only one quotation was received fro1u l-'iia1 .. i 

and a hiatus then developed due to this f'irri.' s refusal 

to abree to UIHDO' s standard purchasint, procedures. 

It was several 1Uonths before this proble1i1 was resolved 

and all the steel and bolts were not finally aeli vered 

in l.Jowinica anC1 cleared off' the wharf until late January 

l<;;:tj5. 
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'£he expert reco11uuends that in order to avoid such problems 

in the future on the part of the G.Jvernment, Appendix 

A should be circulated around say six selected t'ir111s 

in southerr USA, explainin€S that this constitutes a typical 

oraer and ;!ques tinb prices, deli very times and shippin0 

rates, also the firws' requirerllents for pay111ent. 'l'his 

would reduce c.;011siderably the lead time necessary in 

future brid
0
es and also allow accurate cost estimates 

for this component of bridi:,e construction. 

The expert also recom111ends that a 111etric version of Appendix 

A, also attached as Appendix b should be circulated around 

suitable steel suppliers in :i::urope by Purchasing ana 

Contracts section of UHllJO, as.King the same question 

and also whether they will accept UhlDO's terms of purchase. 

The an::;wers to these sets of queries would inaicate 

to the Goverrnuent of I.:io111inica where their best economies 

will lie, and to UNIDO how to .ivoid such problems in 

the future with ether brid6e projects. 
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Steel Fabrica~ion 

Steel fabrication was undertaken by the Public works 

Garat,e. At the time that the project reco1ruuenced in 

late February 1985 the machine shop for various reasons 

was short staffed and the pro~ress of the project was 

thus unavu1aably hindered. 

It is preswned that future bridbes will be fabricated 

by the Lo111inican workmen trained oy the proj~ct staff. 

At least four, and preferably six men 

handle the very heavy panels, and because 

tive rate (about 3 111an-days per panel) 

are required to 

of their produc­

i t is unlikely 

that the.f will work toe:,ether as a esroup permanently unless 

a very larbe bridbin~ proe:;ra111111e is com111enced. 

In order to avoid delays of the type experienced due 

to 1 .. achine shop staff shorta~es the expert recou1mends 

that steel fabrication should be cornpoleted before brid£Se 

fabrication comrnences. This will also allow time for 

any rework fauna necessary. 

Initial and project reconnaissance did not reveal the 

fact that the machine shop did not process a 211 ciaiueter 

twist drill, nor could one be located in 1Jo1.1inica or 

Guadeloupe. In order to avoid the delays <.!aused by 

laborious lathe borin6 or the vtry slow action of a fly 

cutter, the expert recomrnends the purchase of a suitable 

twist drill. '£his should be 2 11u11 or 1/16 inch e,reater 

than the shaft size supplied, therefore this drill should 

not be purchased until after the source of' future steel 

supplies has been established in the 111anner reco1111Henaed 

above, i.e. USA or Europe an dimension steel. 

It should be noted that stanciard drills of 5011L111 (2 inch) 

dia.i.1eter have a Ho. 5 Morse taper and the Public Won.s 

Garae:,e drill press is only l'~o. 3. 'l'his work shoulu 

the ref ore be shopped out to the Belfast Estate which 

does possess a suitably larbe drillinb ruachine. 
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Workshop Tools and Equipment 

General 

I111111ediately on his arrival at Roseau the expert 111ade 

an inspection of tools availatle in Roseau. Shops proved 

to be quite well stocked with t:,ood quality trades111en' s 

type tools. Specialj s~d tools were ordered from Mc~1aster-

Carr SupplJ Co, Chica~o. This 1'iri.l is also used by 

the Ministry. sor.1e tools were also purchased in Guade­

loupe either because of price or availabili tJ. A full 

list of tools i& attached as Appendix c. 

Drills 

The Black & Decker P-26-34-Fl drill proved unsatisfactory. 

Its hit;h speed gear broke during the first hour of 

its use, further, it continues to slip into "in.pact". 

The "L" type handle does not allow the heavy pressure 

required to drill Carapi t to be exerted. 1'he AEG 111odel 

B4-2b drill with its two side handles was lllUCh i.1ore satis­

factory besides havint:, the speed ran0 e necessary for 

borin!:> both the nur11erous 12 m111 diameter pin holes and 

the 2 3/b" diameter counter bores behind plate ~. The 

Black. & Decker D200 SS3 drill proved very sui tat> le !'or 

borine::, the numerou .s 3/16 dia. nail holes. 

The AEG drill is in fact rather heavy ( 7. 5J<.0 ) for ordinarJ 

use and the expert reco11u11ends that the r'linistry should 

pourchase a drill stand AEG part No. l>S'l'l6 at an ex factorJ 

cost of US$370 for its beneral workshop use. 
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\·•elaing Transformer 
'i'he SAFOH T200 weldint", transforiaer proved to be rather 

li
0
ht for the pin 1111eldinc,. Even thou0 h it was operated 

on two phases ( 400 vol ts) across the pri1nar .f, when weldin0 

\dth 3.25 electrodes at a current settin0 of 140 amperes 

it delivered no 111ore thar. a 60"JO duty cycle, cuttinb out 

re6ularly for 5 minutes wt of 13. ~.hi le 

wore than a nuisance, the expert recom1t.ends 

aiupere transformer should be used for this 

T200 should be relebatea to repair work 

desi0 n duty. 

.kadial Arm Saw 

this 

that 

worl\. 

which 

is no 

a 300 

and the 

is its 

It was planned fro111 the start of the project to use the 

heavy wadkin radial arm saw belonbing t.'.1 l.Jo111inica 'l'i1;1bers 

Lin1i tea. At first it was proposed to use it as set 

up for the liousint;; Division project adjacent to lJ'l'L' s 

Goodwill yard, but by the time the bridbe Project recou1-

111encea in 19U5 the housin0 project was finished and the 

saw had been removed back to the yard. 

I:.ventually it was transported to the Project wort.shop. 

The roller bench was boltea down. It was considered 

that the saw was so hP,avy that it 1111ould stay in position 

on the floor. This proved not to be the case. Any 

~>libht move111ent of the saw base that u.ay have been caused 

by ordinary operation was certainly exacerbated by the 

bun1p in the radial ar111 i::;uide. Re5araless of whether 

or not this saw is used for further brid6 e construction, 

the expert recom111ends that .Liominica 'fin1bers Ltd should 

111aintain this saw ·oy unbol tinb th~ circular rails, rotatinb 

them throubh 180Q , reboltin0 , also by 6ivin0 the saw a 

thoroubh cleanine; and 6 reasin0 , and by providint. a replace­

lllent for the broken e,uard. The expert considers that 

this machine in its present (March l~ti5) conditjon is 

dane,erous and should not be used. '!'his sa\1 is e4uippeci 

with a 7~ HP motor. Carapit is so bard that the ruotor 

became unco1uforably hot even w1 th a newly sharpened 'l'CT 

blade. 

J 

\ 
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'i'ue expert unuerstands tnat this sa""' is <iue to uE: re11.ovea 

to Portsi.1outh. As stateu else ... nE:re in this repQrt the 

"'i•oi.e or the briu0e tih.ber w.as cut by four i.1en in three 

aais. Suen a i.1achine bas therefore a potential lJrouw.:tion 

or ?O oria6es per annw.1. un the llasis or a u1uch 1 .. ore 

reasonaule forecast or b 

1111::1.c.:nine ~ioulG Qnly oe occu!Jieu for as 111aI1J ... eer..s. 'l'ne 

exIJert cannot there1·ore rt::co1111.1e11u an invest1i1ent 01 sevtral 

U1ousc;.nu dollars for so little !-lroauc.:ti ve tii..e, equ1::1.ll., 

ne c.:a;1not reco1 .. 111enu the purchase u.i a less !JOwerI'ul li1achine 

\iUich in all proOaoility woulu ourn out. 

he tnererore recouuuenas that the Govern1 .. ent or l.;o ... inica 

s11oula <.:Ollie to an at;.,ree111ent wi ti1 i.;TL over the use or 

this sav. in Ports111outh, part of the a 6 ree1 .. eut beinb th1::1.t 

the Lloverrn .. ent shoula insist on the accurate insta.llation 

of the saw ana the roller bench aw.l the ri0 id connec.:tio11 

01 or1e to tr1e other unaer tne SU!Jervison of a sr..illeu 

iuill~ribnt or sawwill enbineer. 

~teel 'l'apes 

~ever al taties w.ere in use in the project. 

J,Jrojec.:t J.ourchases, others were the verso1.al 

or Intern1::1.tio nal 1::1.na l.Jo1 •• inican project meu.oers. 

~011.e were 

t>roperty 

Puzzlin6 

ui111ension<:il aiscrepancies r;.ept arisinc., anu eventuall.t 

all tat>es were cnecr..ed abainst one another. It wa~ 1·ouna: 

a) £.ero errors or uv to 2 111111 occurred. 

u) ~raauation airrerences of up to lwh. in j111 oc.:c.:urreu 

uetween different lirana~ or tave. 

1:.ventuall,y one tape w&.s selectea as 11.aster 1::1.1.a zero errorti 

~·ere eli.11inatea IJJ cOii1111encin6 re1::1.oinGs 2U1i1... fro11i tt1e 

ena or the tape. The neeci for accuracJ in ttii s type 

or oriube 

steel t&.J,Jes 

is such that co11u11en.:ial tr&.ae~rut::n'.::; 4ud...Li tj 

are insufficiently precise and al.'.curate. 
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.t-':-ecise· anu repeatable 111easure111ents are requirea. 'l'he 

ex.i:;ert reco .. .i .. enas 

surveyors 4ualit.Y 

the 

tape 

acquisition 

to further 

or alloca.tiun ol 

the d1ecKille, or ~ori\.1uen Is taves abain::>t tbis anu tht 

uazminb fro1.. the wori~shop or an.t ta.tJes rounu to oe lIJ. 

error. hlso, critical dii.1ensions l.:>houlu ue chec.l\.eU 

s tartinb iu cU ll1111 rro1u tne no111inal tape zero. 

Tiilioer Cross Cuttinb 

It is essential for the accurC:i.te 

or tne 1..1r1dbe ti1at the princi!Jal 

to1-1 chorus, ciia0 onals anci h.inb post, 

l,Y • 'l'hiE requires checkinb the 

asse11.1Jlj Cl.nu launcn i110 

panel co1 .. vonents, viz 

shoui.d De cut precis­

squareness oI the saw 

to rear I'ence and taole wi tll a. J.ar0 e accu:-ate raft.er 

square. 'l'ne saw and roller bencti H.ust ue ribial.t connecteu 

toc:;,etner anu 1uust oe free or an.Y slacr.ness or 1.1ovt::1.1ent. 

1't1e wad.Kin radial ar111 saw belon6 inb to LJOl.iinh.:a '1'i111btrs 

Ltd. proveu 4ui te sui tao le for this worr". h su.all a1.10Wlt 

of ti1aber was also cut on the hocr..well raaial ar111 Sa\\ 

at the v;ooawor.I\. 'l'raininb Centre, bath l:.state. HoV;ever, 

i1' tnis saw is to be useu ror J:.>anel ll1a11uracture it will 

have to oe fitteu viith a roller bench. 

l t was l'ounci that even with the r1eavJ a11a ri 0 ia set up 

in use the lenbths varied so111e\\hat ana continuous checr..ilib 

of lenb ths Vias necessar .>' • 

L:ut tin0 the ti111oer occupieu four 1uen 1 or three days. 

'1his incluuee1 all panel co111.tJonents, hori:t.ontal ana 

vertical oracinb, C1eci<.in6 , J:.>OSts ana ha11arails. All 

tih.oer was stact.eli in oraerly ounales ol' cou.ponents. 

The ~recision achieved is sho~n in Fibure 4. 

' 
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Fib 3 
.kadial Ar111 Saw and holler Bench 

' 

Fi. 4 
((uali ty of }ij t of eross Cut Col.ifJOnents 
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Panel Fabrication 

~anls were 1auricatea 

the Puolic ~orK~ Garabe, 

out of 11 Go1.1111ier 11 
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in Uie \•Or.l\.5hup establishea at 

Roseau. Two ji0 s \~ere c.:onstructe.i 

tiuiber accoruinb to the details shown in l''ibures ?,be.nu 7. 
Tne half-panel asseu.blies ~;ere faoricated intu a truss 

on jib 11 A" and the two halt'-panels assei.1bleu into a co1u.1Jl6E 

panel on jib "B". Tne jie,s proviaea ade4uate pre-:ision. 

haL.L posi tioninc, w-.as done by nieans of te11 • .EJlates c.:ut fro1.1 

heavi c.:aruooard. These proved adequate for this Project, 

t10wever, the expert recouuuenas that if a larbe scale 

progra11u11e is unaertah..en these te11111lates shoula ue I'u.CJricated 

1·ro11. libht bau0 e sheet 1uetal such as that usea !'or tiac"-inb 

corrue,ateu iron. 

~1eluin0 was uone with a 20CJ au.pere transroruier. This 

proved to lie rather li0 ht duty. Posi tionin0 of panel 

plates MK lOA was done by ll1eans of sheet 1uetal 0 aubes. 

The lub on Plate Si was referenced to the cllord J,iin with 

a e.aube. T:1ese lu0 s were welded on after panel r·abrication 

since U1e presence of the lug was found to interfere 

wi tt1 urillin6 t.tle 1 1/8 11 oiarneter bolt hole. 

A photobraI-h or these bau0 es is shown as 1''ie,ure 

6 'l'he 1Uajor proble111s encountered in faori..:ation 

were the slowness of drillinb and the difficulty in handlinb 

tbe very heavy ( juU .r.e:,) panels. 
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·~;ood .l.lrills 

Various types o!' wood drills \liere used durinb raorication 
ana erection. These are shown in it i 0 • 10. i:.one 
'tiere ver.1 satisfactory for arilline, Carapi t since it 
is so hara. t<iachine twist drills bave 11ioderatelJ 0 ooa 
service out the flutes clo0 up very quichlJ aua the urill 
111ust be reu.ovea 1'ro111 the hole frequently. braa point 
arills worr..ea satisfactorily in all but the haroest wooa 
_proviaed that they are freshlJ none a. Hmiever, tht 
spurs art too easily bluntea v1hen drillin0 throubh steel. 
plates. 

All types 01' drill tended to i:>pin in the drill chUC.I\. 

and to burr the shank. they woula be iu.provea l>J havir.b 
ttlree flats at 12U0 

0 round on the snanr.. for the chucK jaws 
to 

6
rip. this would have to oe done on a precision 

111achine equipped with a oi vidin0 head (the stiiti au0 er 
arills alread,y have a hexa0 onal sham,.). 

\ 
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Fie:, 8 
Weldine-, Jigs 

rib io 
.uri 11 inc, Bits 
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Lauw . .:hinb operations are con1pletely aescrilJea in the 

accoru_(Janyin~ '1'echnicC1l heport "Launchinb of UhlvO 

UNIDO/IO/R.223 ) . 'l'he expert consiaers it is essential 

tnat the launchin0 operation snoulci be 

vised I.Ji a pro!' essional en0 ineer. 1 t 

plannea ana super­

is also stronblJ 

recmuiutndea that at least s01.1e 01' the fabrication tearu 

sri.oula won. on the launchin0 • 'l'llis is not only oei...:ause 

or U1e carpentry sl\.ills requireci on site, but ea.lso oeeause 

or the reeabach frou. launchi110 into future t-ianel rabri­

cation. It is the expert's ex_E.·erience tnat aiflicul ties 

encountered c1urin0 launchinb can be 1;:.enerally trai...:ea 

bach. to lacr.. or IJrecision in C01i1ponent raurication or 

lac~ or roretnoubht in the wor~snop stace. 

wor1<. at the bricit..e site co111111encea on 10 April l~b? and 

~1as co111pleteo on 4 1>1ay 151U5. .r·our worl·~n.en we rt oroubht 

rrou. .koseau and t'i ve were recrui tee1 in l•iaribot. 

~orK proceeaed as under: 

l:.xcea.vation ana placinb aea<..1111an anchors, erection 

or sheea.r le0 s, ? aay s. 'l'his woula be constant 

for an.1 lent;,th of bria0 e. 

Launchin0 of biraers b uays 

Placinb decK ? aays 

Construction Keros and hanarails j days 

Near tn~ ena of tne lau.nch o.i:' tl1~ .secuno 0 ira.er tne ia.r 

aeau.1 .. an C&.rn.:uor pulleu throubh tue eartti, rele<:a.::>inb tne 

,;,ain line ana urup!Jin6 tlie ra.r shear 

v.ci.s soft brown silt ovt::rlyir1b lu.rbe 

le~s. Tl.is 

ouulaers. 

suil 

.rive 

L>&.J l;i of ttle birder re111aineu ir.tact L>ut U1e t~;() leauir16 

l.ici.y:;; C.:ci.lu~ a!Jart. 1··0.ctuna. tel.Y no one .... as inju.ceu anu 

cml; . 11iI10.C aai .. ea.ue was a one to the !'our leu.ui11b t-iar1el::; • 

.l.'ibs iC:. C::Lnu lj silo.,.. ti1e situea.tion a.rt er tne i...:ullalJ~t 

' 
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une anu a hall uaJ s were lust v.t.ile <:i. ne~. aw.:hor wa.:; 

exca.va.ti::u, tt1e si1ear le0 5 re-erectea anu tut 0 in.ier l.ii.ttu. 

u.t;. 'iue situation was rttrieveu liJ lil ti110 t11e i.usc:: 

ur ti1t u1.ac.u.1abea section or 0 iraer it.ii t.h tne 1 .• a.i11 li11e 

anu ouilain6 a t->isstJ unaer it. 'l"he two !JO.nel.s oribinc...ll.1 

aueo.a. or this section 't.ere re!Jlaceu a.na the 1 .. ain l.llie 

slinb w.as tra.1.srerreu to these. 'l'ilE: t\.() po.nel::. •. 11iL:n 

,.ere ori1;;ir1allj leaain0 ~ere uroub11t 1.Jact.. to tne rear 

or tne 
0

irui::r anu launc.itea in the usuo.l waj. .r'ic l ') 

slH.)l"d:i tile 
0
iruer littea U!J •• ith one pair ol !Janel;:; rc!Jla.cta. 

!JUriH
0 

tne fina.l Stat_,t::i Of tne l&.Unch, wwhell tue l!O::it 

v.as c lii..ui11
0 

4ui te s tee!Jl.Y, ti1e '1.rifor controlli110 the 1 .. ai11 

line sei:l.ea anc. 11.aae 01.1inous sounus "t.i.en o~erateu.. 'l't.is 

wai:; protia.blJ due to uirt in the 111echanisi.1. 

lo avuiu another colla}'se, a pi 0 stJ wo.s cor1;:;tructed in 

!'rout or tl1e far atiuti..ent \A!J to tbe lower cornt.:r or tt1e 

t~o leaair1t..> panels. 'l'he 'l'irtor v.as tt.1en utierateu to 

lov.er the t,,iruer on to this, in stiite ol its 11oa.llunction. 

'.1.ue pi 0 st.Y ~as aisi..antleu la.1er u.:1 laJ er anu u.e 'i:irror 

o_f.Jeratec:. after eacb layer was re;uovea, so that u.e maxi11.u1.1 

<.a.c:1..:idental arc>!J 01 tbe biro.er coulu 1.ut excteu. ~". 

auri11
0 

this overation the 'l'irfor cleareu i tsel!' and there-

arter worh.ea noru.all.f. 

incio.ent. 

r'inal launchint;, l-'roceeaeu wi thuut 

Lessons to oe learned frou. these 1 .. isha.i:JS are: 

1. All co11.lJOnerits of the lau11cl1in~ equip111ent n.ust 

be thorou6nly chec.l\.eU, incluainb t11e soil strtnbtu 

since Llle soil is as 1 .. ucl1 a ...:01 .. 1,ur1ent as anJ 

other part. 

~- Poteritia.1 na.:l.aras 

the nei 0 ht throu0 n 

can ue avuiuE:u 

which the t:>iraer 

L>J lih.i tint. 

c:a11 fall, 

\ 
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Leet. Construction 

1.1ect.int::. cou.11,encea at each end, startin6 jUU 11111. in l'ro1 .. 

tiie race or the atJut11.ent. i'failint:> holes \'iere .IJI"e-urilleu 

on site. It ftC:Ls round unne;.;essa.r .i to .t:Jre-ariil ror 

tne sr..ew nails. The holes vrnre urilled closer to on1::: 

ena or tne ~la.m.s than the otner, thus uj reven>in0 alter­

na tt .tilc.a.ru.s emu r·or enu a sta00erea _f.O.t te:cn or nail::> 

resultea. 

It -~oulu have oeen 1.1ore e1'r"icient if the j,ire-drillin6 

haa lleen done in the wOrl\.shop and the expert re<..:c,u.1 .• enaea 

tl1at this should be Clone in tne 1'1.1.t1.1.re. 

'l'u coi.l!Jlete the jOCJ 1111:1 0 a!J at tr1e 

stiown in r'i 0 lj.. were 11.ade and r:iela 

l\.erus. 

ends, two stools 

iu position IJj 
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The expert reco11.i11ends trfj.t insteau of ei t11er of the tension 
chords shown in the 'fhAi.iA drawinbs, the details shm.n 
in Fib lb should be followed. This is actually an a111alba11.­
ation of the two 'i'hALA types, but is H1ore econo1Hical 
ana easier to fabricate than either. 

The expert also 1·eco111111ends that the desi 0 n or Panel Plate 
1·1h '::J should be chan0 ed by 0111i t tin~ the 50 li•ll• oia x oj 
liU11 lonb :tiin, and replacinb this with a sinble pin 235 
1a1•1 lonb threaded at each end for a. 2b 1 .. 111 thich. x 50 u.1u 
dia ja1h nut. '!'his would increase the cost sli 0 htlJ, 
since about twice as r::uch shaft ~ould be useu, also the 
nuts are quoted as US$3. 3j each. how.ever, it was observed 
that after the launchinc. collapse aescribed above, the 
wajor daH;abe 'tihic!1 occurreci was aue to the pins i!l .l:'anel 
Plates MK ~ breakinb off at the \t.ela behind the plates. 

Also the use of a sinble throui,h pin ensures that 
the .!:Jins where they protrude will alv.ays lie in line square 
to the },Jlane or the plate. 

Assewl>ly i,.ould have to be chanbed as 1'ollm-1s: 

1. ha.Ke a ho.11" panel in tne usu;,..l "·aJ, posi tionint.. 
~late MK ~ as at present. 

2. After pinnin6 this plate, drill throu,)1 tne 
dia

6
onals \d th a )0 111111 dia. n1ul ti11le spur oi t, 

itioninb it with the hole in the pl~te. 

t.,.,o 
pos-

3. Lift up the halt' panel and position ti,.o new dia6 onals 
under it, clai.1p in position. 

4. Continue drillinG throu~h these t\t.O diabonals. 

5. heH1ove the co111pleted ho.11 vanel to Jib b. Insert 
a lenbtb of ?O 1i1111 shaft into the halt-holes in the 
ciat:...onals, its low~r enci beinb in a correctly position-
ea hole in ttie jiu• 

b. Use this piece of shaft to alibn the diabonals ano 
the next panel plate MK 9. 

Place Uie co1upleteo halt' pauel on the 
b, ana alit:>n the two at their oases 
}'iece or shaft. 

other in JiL 
'ttitll <:1.nottier 

Tne expert considers that this procedure ~ould re~ult 
in a stronber t1.nd 1r.ore accurate oriu0 e ano woulu 
aio in laurictlinc, by reducint:,, u.anuracturint:.. tolerauce::> 
so that the tension chortls woula fit 11.ore accuratelJ. 
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Costs 

Abutments costs. These obviously varj fro~ site to 

site; also abc;,rebate costs will vary dependinb on whether 

it is won locally or purchased. In the case of the Cu1Ty 

Hiver bridge the follm~in0 1"it:>ure applied: 

f·iasonry 2b 11i3 (jb.b cu yd) 

2.15 111an days per m3 

Celi1ent 2 ba.bs per 11i3 
Concrete caps: 

Steel 26 x 12 lllul bars ~ $lu.~5 

l~ x l? llli1l bars 1:.., $£:-0. ?0 

= $2b4.70 

= 3b~.oo 

This cost can be considerably reduced in future llrid6 es if 

the rusted steel belonbin6 to the Central water Authority is 

used one size larber than sho~rn in tne ThALiA dra.,.,inbs to d.l-

low to the corrosion. 

fore use. 

This steel 11Lust lie v.ire-urushea be-

Cen.ent 15 babs ~ $11.50 

Tiruber 120 fbru ~ $1.90 

liails 5lb 13: $1. 7? 

::; 

= 
= 

$172.50 

22t).00 

t). '(5 

Panels. ~ather than detail the individual costs, it is 1.1ore 

useful to calculate unit costs per ruetre of bridbe lenbth. 

Tne ruost recent prices available tlave been used ho~ever, 

these should be check.ea in tile future abainst current 4uo-

tu.tions. 

'l'he current costs of Carapi t is $2. 50 per f'bi;1 (board foot) 

plus !Jlaninb 3u¢ per fbi.1. rl'ables 2 and j bi ve aetailed 

order lists for one 3 lli panel-lenbth of 4-truss bridbe. 

40 fbrn additional per panel-lenbth has been a llowed for s~ 

ection. It is considered that this ac.idttional volw11e o!' 

ti1 .• ue·c is a \.Jise investwent in i1aprovinb overall bridbe 

quality. 
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current ti111ber costs: 

Ca.rapit $2.20 per 

Planinb .:w per 

Total 
~2.)0 per 

133b :1'1110 ~ $2. 50 = 

'l'i111ber cost per rnetre of brid6 e 

Steel and hardware 

fblu 

fb11l 

r u111 

$33,450.00 

~aterials purchased in USA US$ 404b.32 = i10,~30 

Ocean rrei 0 ht and docu111entation 

Materials purch~sed in Guadeloupe 
Ocean r'reibht 1''r'2bOl. l5 3 ,27':1 

bO 

:jilt>, 704 

Steel and hardv1ard cost per metre $795.42 say :i>UOO 

Labour: Cross cuttin1:;, 12 111an days for 21 111 

0.6 man days per 111etre 

Panel Assernbly ( includes trainin0 and fa1.,iliarisation) Tr 

r11an days t'or 21 ra of l.lrid6 e = j. 7 days per metre. 

\-.elder required durinb v1hole or panel asseu,oly. 

16 days for 21 111 0. 76 wan days per 1.ietre. 

weldinb rods 10/5.5 k6 packets ~ $4U per pa.c.:het •4oo 
Cost :til9.0? per 11 •• 

bteel t'abric.:ation 144 1c.an days for 21 111 

rr , .. i.:1.ll days per 111 

j 

' 
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Transport. The ~eibht of a four truss bridbe in Carapit is 

very close to 1 liletric ton per lineal 1uetre and transport 

should be allowed for accordinbly. Tools and equipment ~an 

be carried in a pick-up truch. 

Launchin6 • 6 n1an da.1s per t:.irder. this inc.ludes erection 

of shear lee,s, construction of anchora0 es ana dis1 .. antlin0 • 

'l'he labour content or these later operations are not very 

aependent on the bridf:!,e len0 th. 

Deckinb and handrails: 3 wan days per 11ietre. 
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·.1E!;,T I!·!DI.CS. 

APPENDIX A 27th July, 1984 

Dear Sir, 

Ve would be ,leased to receive your quotation for the 

suooly C and F Roseau, ~or.inonwealth of Dominica, of the 

following items of steel, galvanised bolts anrl nails. '.le 

would be ~ateful if you would telex your sunnary quct'Ation 

to Dominica 8613 (Answer back "Ext-0.rnal DG) and nail your 

full quotation to this off:t,ce, wi t•1 your estir.'.l t.e.c arrival 

d:.ite. 

This material i!J for a UrJ.ted Nations ;>rojcct ar.d in 

case your quotation ia succesoful w·o ~·ould isaue a Field 

:.?urch.:ise Or~er. A co">y of a speci1'\en order anc ter::-is of 

,aymcnt "lro nt.tached. 

to you. 

We trust tn~t thin will be ~cceot~blc 

1. >»ild steel flat bars in 2') foot 2.cngths 

a II XY-!11 1 No. 

4"xi" 6 No. 

5"xi11 20 No. 

4"x;6'' 2 No. 

12'1x l' :l Ilo. or Bft.x 4ft xi" ,.,late J No. 

)"xi', 1 No. 

4"xt" 1 No. 

611 xA'' 5 No. 

2"xf' 4 Ifo. 

J"x~~" 6 No. 

' 
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'> ... I-:ild steel smooth r.-,und bars, 20 :foot len::;ths 

37 No. 

J. Sh3ftin~ in weldt:ble quality 

11,2'' dia. 

11 feet 

7 feet 

4. Hex head g::1lvanised bolt3, t.nre.·Hfo~ UIT1
.: 

111 di:i. x 12 11 16 Po. 

" ti Y. 1011 l1B ifo. 

II II x 6" 24 No. 
II II x q•I 413 No. 
ii " x ?. " 41 Ifo. 

W' dia. x 12'1 )2 No. 

W' dia. x 1011 74 l'o. 

311 26 No. 

6" 74 N'1. 

Galvanized ::T"lrin~: luc!c w:.::1hers 

1'' bolt :;ize :'JJO Ii .• 

··~ ,, ,, II :36 Ne,. :·'¥ 

*" II II 200 No. 

6. Galv~nized flat head nails 

411 x 6 ga 

~II X 9 ga 

450 lb 

10 lb 

Yours f~ithfully 

/ ·' 
.
_,,,,,. __ ,,, .,.\,,, 

C .:t. FRANCIS 

.·· 

·' 

U. N. I. D,O. El?GitrnE:l 

c/w :'lex nut 

j 

' 
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A}l.1,.ienuix "b" 

i•ietric i ... iir•.ensious 

l. l•iila steel flat bG.rs in t.>. 0111 le110 t11s 

2()0 x 12 1 ho 

lU(J x l? b ho 

12? x lu cU uo 

100 x 12 2 it() 

jOO x 10 j hO or 240() x l~l.JU x l(J !Jla.te -j hO. 

7'J x 10 1 lw 

luU x 10 1 l~O 

l?u x b ? hO 

?O x 10 4 no. 

75 x 0 6 i'•O • 

2. Milu steel smooth rouna bars Li • () 1.1 len0 tns 

le: uia j7 1~0 

::.>ilattinb in weldat>le quality 

?U aia 3.j lli 

4u aia C: • 1 r.1 

4. hex neau balvanisea Dolts 

jOU l•i24 lo hO 

250 t>-124 40 llO 

l?O !•124 c4 iw 

lUO 11124 4b hO 

50 !•124 4b l~O 

300 M2u 32 hO 

250 1'112 74 HO 

2U(J Ml2 26 hO 

150 f•Jl 2 74 HO 



?. 
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Galvanised svrinb lOCi\. v.a.shers 

24 ciia cUG h(J 

£'.Li aia jG hO 

12 oia 20U HO 

Galvaniseci rla.t head nails 

lOU x ? 22~ K0 

?O x j.o 10 K0 

hOte: 'rhese quantities are for a.n lbw lout> !'our truss t.Jriat.;,t 
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(l"T. 10'7 11-66) 
APPENDIX "C" 

UNITED NATIONS. NATIONS UNIES I Dal•RKltived 

MONTHLY REPORT OF NON-EXPENDABLE PROPERTY ·------
UNIOO Workshop 

Merc"A~i .... s. S7tS Rpseau. T)"mjnj ca 
UNITED NATIONS FIELD OFFICE, LOCATION & COU.NTRY 

U.N. 
STOCK 

NUMBER 

DESCRIPTION 

(Include .... ial-bcr 
ana/or dacal number) 

Drill AF.G 84-26 
Drill B&D P26-34 Fl 
Serial No. 008882 

Welding transfo.rner 
SAFOR T 200 

~irfor TV 32 + cable 
Serial No. 001368 

Tirfor T 516 + cable 
Crowbar lOOan 
Try Square 26an 
Sliding Bevel 
~.1..-ench adjustable is• 
Chain block 5 ton 
Snatch block 6" 6 ton 
Shackle 7/ 8• 6 1/ 2 ton 
Ihint>les 5/8" SWR 

~
rope clips 5/8" 
les 1 1/8• 
wire rope 5/ 8. 

~lyeste~ fibre rope 1• 
~1 Ba.rrCM 
Shovels Lli 
I 

~hovels Lli 
Vice mechanics Ban 
~ket wrench 1 1/ 2 • AF 
Socket wrench 1 1/ 8" AF 
~t wrench 3/ 4 • AF 
J0chet handle 1/2" drive 
(:law hanlrer 20 oz 
Engineers hanlrer 40 oz 
Club han1rer 4ibs 
Cable cutter 
Brad point bit 1 1/ 16" 
Brad point bit 1/2" 
Brad point bit 7/16 
Brad point bit 3/16" 
Ship auger bit 1 1/ 8" 

QUANTITY 

I 

1 
1 

1 
1 
1 
1 
1 
1 
1 
3 
10 
10 

I ~o 
I 20C 

20C 
1 
2 
2 
1 
1 
1 
2 ~ 

2 I 
6 I 

I 2 
1 
1 
3 
6 

' 12 

Carbide tipped bit 15nm I 1 
~~~~~~'~~~~~~~~~~~--~ 

~rch 1985 
MONTH It YEAR 

VALUE 
Ju U S. S 

(PER UNlf) 

200 
11 
1-32 
2-81 
5 
1-30 
81-03% 

25 

5-47 
26 
17-48 
13 

19-96 
6-07 
6-07 
6-07 
22-54 

TOTAL 
VALUE 

in U.S. 
CURRENCY 

12 
6 
5 
23 

600 
110 
13 
28 
25 
260 
162 

50 

11 
8 
11 
52 
105 
26 

46 
60 
36 

73 
45 
3 

l'Cl8TUl 

In local purchase collJlTl ' 
G = bought in GJADELCXJPE 

NAME 
N.B.: 

I ITI E 

R = ROSEAU 
U = U.S.A 

Paa• .... 1.. or 2 Pag.,. 

METHOD USED 

G 
G 
G 
G 
G 
G 
u 
u 
u 

•U 
u 
u 
u 
u 
R 
RI 
u 

1~ 
·U 
u 
u 
U, 
u 
R 
u 
U' 
u 
u 
u 
U1 
u! 

I 

z 
~ 
u 
<C .. .. . > .. 
• :i: 
::> -
~10 

DOCUMENT 
REFl!RE.NCE 

OR 
REMARKS 
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(Yf. 10'7 11-66) 

UNITED NATIONS. NATIONS UNIESI n.a.a.--s 

MOMTHLY REPORT OF NON-EXPENDABLE PROPERTY ·------
UNIOO Workstq> 

........... , .. s."" 9'>sea11 1)3nj n i ca 
Pap ... 2 .. of 2. Paaes 

QUANTITY MrntOD USED 

-DESCRIPTION TOTAL .. ... z 
Q c DOCUMENT 

U. N. Q VALUE • 3 0 
II.I VALUE .. t REFERENCE 

STOCK II.I lu U S. S ... 
a: ia U.S. ~ • 

NUMBER (Include _.ial -her ll'l (PER UNlO :::> c OR 
ano/or d-1 number) 0 j;) CURRENCY :::> ::i .. REMARKS 

A. ~ ~ 
.... >-

0 .. • Ill c z > .. 
c u ,J 8 c • JC 

I < 0 ::> ... .... .... ... 0 

IW.tiple spur bit 2 3/8• 1 52 I u 
~tiple spur bit 1 1/ 2· 1 27 u 
Cmbination square and 

I centre head 1 16 u 
Rafter square 1 10 u 
Drill B&D 0200 553 1 G 
Saw hand 26. 25 u 
Saw hand 52• 1 65 u 
Saw hand 20· 1 R 
ri.1.c.i.U1 adjustable lo· 1 10 u 
~ blades :mn 2 3 6 u 
ll'ape J<mn 1 25 u 

' I 

' 

I 
I 
' l 

I I I 

' 
I ! 

I 

I I i 
I 

i 

I I I I ! 
! 

! ' 

l'lllHt'.l> NAMt:: 

f I Tl I·: 




