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Introduction 

The demand for ~ridges on the rugged territory of Bhutan is high, 

and will increase with the growing network of roads, secondary or feeder 

roads, and forestry or agricultural roads. 

There are various successful bridge designs in use, especially 

for spans of more than 30 metres. Pedestrian bridges are usually of the 

suspension bridge type, whereas motorable bridges are either of reinforced 

or pre-stressed concrete or of the well known "Bailey" type. 

UNIDO has designed a low-cost modular prefabricated timber bridge 

for short spans of up to 30 metres, designed for employment on secondary 

or feeder roads, with a maximum load capacity of 36 tons. This design 

has proven its viahility in various countries on the way of development, 

where the use of local ~aterials (timber) has helped to economize foreign 

currency. 

The Government of Bhutan has requested th~ implementation of a 

demonstrative project, with the purpose to introduce, and vulgarize this 

bridge system in order to complement the existing designs in the short 

span range. 

The Public Works Department (PWD) as the official Government 

counterpart institution has conducted a preliminary survey, which stated 

a present demand of 120 bridges of this kind in Bhutan. 

As a result of the request from the Government, Mr. Harald Erichsen, 

a UNIDO consultant, specialized in the UNIDO bridge design, and the 

implementation of pilot projects, undertook a three-week preparatory 

mission to Bhutan (9 - 27 February 1985). 

The findings of his mission were positive, and it is proposed to 

implement a one-year demonstration project in Gaylephug, starting i.n 1985,. 

with the aim to construct 10 UNIDO bridges on the national territory, and 

co prepare the workshop for series production of these bridges. 

Due co the positive aspects of the proposed project, an Advanced 

Authorization was signed for the employment of IPF funds, in order co 

secure ~ fast implementation. 
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This preparatory repor: contains therefore not only the mission 

findings and the project document, but also the practical aspects, and 

preconditior.s necessary for a fast implementation of the project in 

Bhutan. 

1. The timber 

Bhutan's rich timber resources, about 70 per cent of the country 

are covered with forest (even thou~h o~ly a considerably lower percen

tage is accessible for timber e:·ploitation) co~prising many timber species 

which are suitable for ~he construction of UNIDO bridges. 

There are a great variety of hardwood species, aspecially in the 

lower parts of the country, with coniferous forests in the higher parts. 

The timber selected for UNIDO bridges should as far as possible comply 

with the following ideal conditions: 

Good mechanical properties for medium heavy constructions. 

Good natural durability to resist fungus and/or insect· 

attack without chemical treatment, or: 

Good impregnation qualities (in an autoclave with salty 

preservatives). This treatment would then render the timber 

resistant. 

Little ~hrinkage, and good dimensional stability during the 

drying process. 

Medium density of 500 - 800 kg/m3 at 15 per cent moisture 

content. 

Good workability, especially in respect to nailing (it should 

not split). 

Sufficient availability (abunuance). 

Straight grain, and availability in sufficient dimensions to 

obtain clear boards of 3.5 m length and a minimum width of 

25 cm without sapwood. 

As already pointed out, the occurrence of the different species is highly 

dependent on the altitude. 

• 
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The specific properties of Bhutanese timbers are not yet well 

known, and until various samples of the same timber species taken from 

various locations are tested in a timber laboratory, one can only judge 

their suitability for the construction of UNIDO bridges from comparable 

areas (e.g., Peshawar/Pakistan). 

It is therefore suggested to start the project with hardwood 

species, and to switch at a later stage, and after respective tests to 

coniferous species, which are normally faster growing, and are therefore 

by far more "renewable" than slow growing hardwood specie::.. This wouid 

also be in line with the Government's careful and wise forest policy. 

1.1 Timber spP.cies 

Some of the deciduous species, suitable for the construction of 

UNIDO bridges in Bhutan are: 

OAK (Quercus spp. - especially Q. griffithii) 

KATUS (Castanopsis spc.) 

SIRIS (Albizzia lebbek) 

PHAMFAL or KAWLA ~~achilus edulis) 

Whereas Quercus and Castanopsis from the Gedu area are often encountered 

with big "grub holes" caused by insect attack, these species can be 

found in other areas (Wangdi Phodrang, Tongsa) in rather good qualities. 

Machilus is not much known yet, but it is abundant, and readily avail

able in the Gedu area, and occurs in large diameters. Since up to now 

it does not have any specific used other than for firewood, and because 

it appears to have good strength characteristics, it should be examined 

and tried in the construction of UNIDv bridges. 

From the various coniferous species, which occur in Bhutan, the 

best suitable would be: 

LARCH (Larix griffitt.ii) 

which on the other hand was not seen in abundance during the preparatory 

mission. 

In this context it may be noted that this valuable and dura~le 

species should have more priority in the existing reforestation programme 

(SO per cent commercial species I 30 per CP.nt fuelwood I 20 per cent 

hardwood species). 
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The other timber which occurs abundantly, and in excellent 

dimensi0ns in altitudes between 600 and 1,200 m is: 

CHIR PINE (Pinus roxburghii) 

Its mechanical properties are superior to those of BLUE PINE (Pinus 

wallichiana), the other important, and abundant pine species of Bhutan 

(in altitudes of about 2,500 m), which will be too light and soft for 

the construction of UNIDO bridges. 

CHIR PINE has an average weight of 600 kgJm
3 

when air dry. The 

timber is easy to season, and moderately easy to saw and work. 

Strength data for air dry timber (Pakistan Forest Institute, 

Peshawar): 

Modulus of rupture 

Modulus of elasticity 

Maximum crushing scree parallel to grain 

774 kg/cm2 

128,451 kg/cm2 

536 kg/cm2 

This timber should be tr~ed and tested for its suitability during the 

UNIDO modular bridge rroject. le may in the future become the principal 

"renewable" construction material for UNIDO bridges in Bhutan. Large 

stands were encountered during the preparatory mission on the Lhuntsi

road close to Mongar, and in the Limetang area west of Mongar. Other 

good stands are reportedly encountered on the road from Tongsa down to 

Gaylephug in the area north of Shemgang. 

Whereas FIR (Abies spp.) and SPRUCE (Picsa spp.) species are abun

dant in altitudes of about 2,500 m (Paro, Thimphu, Bhumtang, etc.), and 

occur in good dimensions, they are not durable under exposed conditions, 

and they are difficult to treat in pressure tanks. 

PINES (Pinus spp.) on the other hand are usually easy to treat 

with preservatives, and can then have a great variety of exterior uses 

such as constructions, fence poses, electricity poles, sleepers, etc. 

1.2 Timber specification for the project 

!his specification comprises the timber for the consc•uction of 

10 single lane, mocorable UNIDO bridges wich an average span of 15 m 

(4-cruss construction), and co add 10 - 15 per cent for security. 

The specification given on page 6 already includes this dddicional 

qua1tt icy. 
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All timber should be truly sawn, and it should be over-dimensioned 

(normally without surcharge) by about 10 mm in thickness and about 15 nun 

in width to allow for volume shrinkage during the drying process. 

1.3 Timber prices 

Bhutanese timber~ are grouped in rate classes. The royalties per 

tree are levied according to the species and the girth measurement. 

There are six classes ("Special", "A", 11811
, "C", "D" and "E"-class). 

CHIR PINE, for example, ranks in "A"-cl.:ss, LARCH in "B"-class, PHANFAL 

or KAWLA and KATUS in "C"-class, OAK in "D"-class, which means that 

will be valued considerably lower than CHIR PINE (about 1 : 4). On the 

other hand, transport charges - Nu 1.35 I km I ton, and sawing charges, 

will be higher for OAK, thus more or less levelling the price of sawn 

OAK timber with that of CHIR PINE timber for example. 

Various sawn timber prices were given to the consultant, depending 

on the location of the sawmill in relation to the logging sites. With 

the exception of SAL (Shorea robusta), a "Special"-class timber, which 

in Gedu was quoted at N~ 140/cft (Nu 4,900/m3), the other timber species 

did not much differ in price, and ranged from Nu 32/cft (Nu l,120/m3) at 

the Domkhar sawmill near Bhumtang to Nu 48/cft (Nu 1,680/m.
3

) at the 

Evergreen sawmill in Ph~ntsholing. 

After various discussions with the staff of the carpentry shop in 

Bhumtang, the staff of the Gedu complex, and the Department of Forests 

in Thimphu, it was considered viable to assume an average price of Nu 50/cft 

(Nu l,750/m3) for timber suitable for the construction of UNIDO bridges, 

and in the required specification, put at the bridge workshop site. 

The founded calculatory timber costs for 10 bridges will therefore 

be: 170 m3 at Nu l,750/m3 =Nu 300,000 (or Nu 2,000/rm of bridge). 

1.4 Timber drying 

All timber received should be stacked orderly in flat stacks at 

the workshop site for air drying during 3 - 5 months. For practical pur

poses and later accessability each stack should only contain timber of 

the same dimension. It is advantageous to construct a timber shed with 

open walls for air flow of about 300 m2 (e.g. 10 x 30 m) for correct air 

drying. 



Di mens ion (mm) Length (mm) Description of element (see plans) 

50 x 250 3.5 1 T and running boards 

50 x 200 2.5 2 T 

50 x 200 3.5 Horizontal brace 

50 x 1 :;o 1.5 (or multiples) 3 T and vertical brace 

50 x 125 3.5 Hand rail and diagonal brace 

50 x 100 3.0 4 T 

50 x 100 4.0 Normal deck 

50 x 100 5.0 Special deck 

:?5 x 15CJ 3.5 Hand rail and vertical brace ~pacers 

100 x 100 3.0 Hand rail posts and spacers inside module 

150 x 150 2.5 Bottom chord spacers 

150 x 150 3.5 Kerbs 

Total 

.. 

No. of 
pieces 

850 

800 

60 

630 

230 

200 

3,500 

120 

150 

200 

160 

90 

Volume (m3 ) 

36 

20 

2 

7 

5 

3 

70 

3 

2 

6 

9 

7 

3 
170 m 

"' 
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The correct stacking of the timber is important (see Figures 1 and 

2 on pages 8 and q), and ~ill have to be supervised by a trained person. 

The drying pro~ess should be monitored at regular intervals with a portable 

moisture meter. A moisture content of 15 18 per cent will have to be 

achieved, before the timber can be used for the construction of bridge 

mocules. 

1.5 Side note (timber) 

Almost all bridges, Bailey bridges, suspension bridges, pedestrian 

bridges (including the elaborate S.A.T.A. design), which the consultant 

saw during his field trip - concrete bridges excepted - were fitted with 

timber decks, made of untreated BLUE PINE, sometimes brushed with a coat 

of diesel, and often covered ~ith asphalt. 

It may be easy to use this readily available soft timber, but it 

is definitely not the appropriate material for bricge decks, as it will 

deteriorate within a short period of time, in the case of an asphalt cover 

uncons~icously from underneath, Jhich can even be more dangerpus. It is 

suggested to make b~tte~ use of the available hardwoods, which for these .. 
purposes, and to specify their imperative employment for bridge decks, or 

at lease for the running boards. 

2. Steel procurement - specification and prices 

Steel is imported from India, and does not have to be paid in 

convertible cu~rency. This must be considered a great advantage for 

Bhutan. The February 1985 prices (see page 10) were obtained in 

Phuntsoling, the most important border city with India, for the supply of 

the steel quantities and specification required for the construction of 

10 UNIDO bridges (standard 4-truss construction) or 150 running bridge 

metres. 
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Fi.gure 1. Well stacked sawnwood - end vi.ew. 

Ground level 

200 
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2. Steel procurement - specification and prices (cont'd.) 

Specification 

8' x 4' HS sheets 

9 111111 

12 mm 

HS strips 6 mm 
(dimension ~,150 x 150 mm) 

Plain structu~al steel 
(diameter 12 mm) 

Round steel bars 

38 mm diameter 

50 mm diameter 

Nails ( 100 mm or 4") 

Nuts and bolts 
(see separate specification) 

Quantity 
(tons) 

5 

3 

10 

2 

0.15 

0.40 

2·. 25 

ca. 3.5 

Price/kg 
(Rs) 

8.50 

8.50 

9.00 

6.50 

10.00 

lG.00 

9.00 

9.50 

Total 

Price/ 
quantity 
(Rs) 

42,500 

25,500 

90,000 

13,000 

1,500 

4,000 

20,250 

33,250 

Rs 230,000 

Specification for bolts (minimum commercial grade), including 1 nut and 

2 washers each: 

Dimension 

1/2" x 6" 

x 8" 

x 10" 

1" x 2" 

x 411 

x 6" 

x 7" 

x 10" 

x 12" 

Quantity (pcs) 

400 

400 

300 

400 

400 

200 

100 

400 

200 

Note: 
On 26 February 1985 the 
consultant received a 
notice that general steel 
prices had gone up 15 %. 
This would bring the total 
up to about Rs 265,000. 
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2.1 The steel workshop 

A capable steel workshop has been identified in Phuntsoling. It 

is the BGTS workshop, which is presently supported by a UNIDO project 

(DP/BHU/81/03), and is sufficiently equipped, and well organtzed to 

produce the steel parts for the UNIDO bridge project. 

The workshop management confirmed their willingness to supply the 

required number of steel parts (on a comm~tcial basis), and to also 

fabricate a chromium steel template foe each of the UNIDO bridge steel 

plates, which would greatly help the precision fabrication of the places 

in series, and would also be of excellent use, should the parts fabrica

tion Later be transferred t~ another workJhop (e.g. Namcha wor~shop) or 

on to the bridge workshop itself. 

The following parts specification for 10 UNIDO bridges (200 modules) 

refers to the set of !RADA plans in Annex 3. A full. size set, at least 

numbers S.E. 245 - 0, 2, 3, 4 ?f the steel parts should be made available 

to the BGTS workshop. so that they can start production. In the plans 

only the specification for "heavy construction" should be considered. 

Marking in the plans Plan No. Quantity (pieces) 

Panel plate Mark 9 0 200 

" " Mark 9A 0 200 

" " Mark 5 0 800 

" II Mark 10 0 200 

II II Mark 11 0 200 

" " Mark 13 0 200 

" II Mark 8 4 400 

Bridge bearing plate (male) 1 40 

Bridge bearing plate (female) 1 40 

Panel chord Mark 6 1 320 
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The costs invvlvec in the production oi the steel coraponents can 

at this time only be estimated from theexperience in similar projects. 

They will not only contain labour and machine hours, but also additional 

materials such as welding =ads, gas, utilities, replacement of cutting 

tools, etc. 

Total costs of steel components for 10 bridges: 

Materials 

Parts production (estimate) 

Total 

3. Manpower 

Nu 265,000 

117,000 

Nu 362,000 

Bhutan has, quite unlike other countries on the way of development, 

a shortage of manpower, and has to fall back on imported labout (e.g. for 

road ccnstruction). 

The relatively simple production - and launching process of the 

· · UNIOO bridges - requires only a limited amount of manpower. 

The bridge workshop will require - apart from an actively engaged 

counterpart technician/engin~er - only 8 persons: 

2 trained carpenters 

4 helpers for the carpenters 

1 skilled welder 

1 helper for the welder 

The launching of prepared sites will also reqni~a a group of 6 - 8 persons, 

under the supervision of the counterpart engineer: 

1 trained carpenter 

5 - 7 helpers 

Labour costs in Bhutan range from NU 12/day for unskilled labour 

to NU 20/day for skilled labour (carpenter, welder). 

In this report labour costs, including social benefits, etc., are 

conservatively calculated at NU 50 per manday (M/O). 

• 
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Experience from other projects shows that 10 UNIDO bridges can be 

prefaoricated, as~embled and launched ~ith a labour requirement of 980 

M/D. The estimated labour costs are therefore: 

980 M/D at Nu SO = Nu 49,000. 

4. Cost calculation for 10 UNIDO bridges and cost comparison 

Timber Nu 300,000 

Ste"?l parts 382,000 

Labour 49,000 

Total ~u 731,000 

Miscellaneous 
(about 10 7.) 69,000 

Total Nu 800,000 

This figure corresponds co costs of NU 5,330 ($US 437) per running metre 

for a single lane motorable bridge with a load capacity of up to 30 tons, 

which compares favourably with the prices of other bridge designs in steel 

or concrete. 
Approximately 

Bailey bridge Nu 25,000 ($US 2 ,050)/rm 

Concrete bridge (single lane) Nu 11,000 ($US 900)/rm 
(only superstructure) 

Suspension bridge for pedestrians Nu 2,500 ($US 200) I rm 

S.A.T.A. bridge for pedestrians Nu 2,500 ($US 400)/rm 
(including abutments) 

The UNIDO modular bridge design can be easily adapted to Bhutan's 

requirements of pedestrian bridges by simply cutting the specification in 

half, and adding one more handrail. 

The costs for such a design would then be approximately NU 3,000 

($US 245)/rm. It would have the advantage that it could be conve•ted into 

a motorable bridge of full value by adding another pair of trusses, if 

this should be desired. 
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Pedestrian bridges are most often constructed on strategically 

important sites, which means that possibly already in the not too distant 

future they may have to be replaced with motcrable bridges. This is, for 

example, the case on three sites near Bhumtang (Dorjibe, Dur, Doktiba), 

where recently built 12 - 18 m pedestrian bridges should now be motorable. 

5. The bridge workshop 

5.1 Location 

At the end of his mission, the consultant undertook a one-week 

field trip to Bhwntang and East-Bhutan, in order to get a clearer picture 

of the stands of CHIR PINE (one of the most potential timber species for 

the project), bridge sites, the state of sawmilling in the area, and to 

identify a possible location for the future bridge workshop. 

Bhumtang appeared to be an excellent choice, due to its geograph

ically central location, the already existing and functioning infrastruc

t~re (including buildings) of the Integrated Rural Development Project, 

which is currently supported by HELVETAS, the availability of trained 
~ 

local personnel, the existing forestry training centre, the forestry -

and feeder road construction unit, and the general development potential 

and perspectives of the area (possible future air link with Paro/Thimphu). 

During the last day round-up meeting with PWD it became clear 

though, chat the Government would prefer the production of UNIDO bridges 

to start in Gaylephug, the second most important border city with India, 

for various reasons: 

Decentralization (Phuntsholing/West-Bhutan is the centre 

of industrial operations, so far). 

Gaylephug being an upcoming location, also for exports 

(the traffic flow is changing southward). 

Considerable road building activities in the area. 

Existing sawmills and closeness to forest resources. 

Good power supply from India. 

Availability of PWD land for the construction of a workshop, 

and good general infrastructure. 
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Good road link with Phuntsholing (steel workshop) through 

the North-eastern Indian State of Assam; however, forelgn~~s 

need a special innerline permit, which has to be applied co: 

well in advance, and is then only good for 2 - 3 days. 

Whereas the consultant regrets no having been able to visit personally 

this area, in order to obtain a first hand view of the situation - which 

would have been possible had he been informed earlier about this pre

ference - he thinks that the location would be a good choice for an easier 

start of the project. Also the desirable multiplying effect will, 

apparently, be higher in Gaylephug than in Bhumtang. 

In this respect it may be noted that after a successful start of 

the project, a second production unit within the Integrated Rural 

Development Project in Bhumtang could be previewed, which would then 

mainly be based on coniferous timber (LARCH, CHIR PINE), and would serve 

the needs for bridges of this type in East-Bhutan. 

5.2 Layout 

The workshop in Gaylephug should be erected on about 2,500 m2 of 
2 land, and should have a covered floor surface of about 400 m (e.g. 15 x 

30 m). An additional and adjacent storage and office space is also desir

able. The floor should be of concrete. 

2 Furt1:ermore, a covered timber shed of about 300 m (e.g. 10 x 30 m) 

should be ere~ted, as well as a shed to house the previewed pressure 

treatment plart and the preservatives. 

The facility is to have easy truck access, and should have p~wer 

supply, as well as piped water supply. The drawing·.~n page 16 gives an 

example for a possible layout. In Annex 3 t~ere are plans for a pre

fabricated timber construction - demonstration by itself - which is in 

use for a similar project in Ecuador/South America, and has proven its 

viability. 
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1. Bridge workshop 

2. Office and storage 

3. Timber shed 

4. Preservation building 

Truck 
access 

, 

2 

.L------- min.4511 

6. The abutments 

, 

(About 15 x 30 m) 

(About 15 x 5 m) 

(About 10 x 30 m) 

(About 10 x 10 m) 

4 

3 

c .... 
E 

The abutments for UNIDO bridges will be constructed in the 

traditional way with rocks and concrete, in much the same manner as for 

short-spaL Bailey bridges. 

During his field trip the consultant had the opportunity to witness 

the very satisfying work being done on abutments. 
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The UNIDO bridge design requires additiondl piercaps of rein

forced concrete, the layout of which can be taken from Plan No. 5 

(Annex 3). 

It is important that the piercaps will be perfectly aligned and 

levelled one with the other. Also, they will have to be raised to a 

minimum of 2.80 m above the maximum water level (1.80 m for the bridge 

construction design plus minimum 1 m for security). 

The following critical distances ··<?tween .:he various measuring 

points should be achieved with the highest possible accuracy: 

t D 

c 

B 

A 

Nominal 
span (m) 6 9 12 15 18 21 24 27 30 

A 5.75 8.78 11. 77 14.78 17.79 20.80 23.81 26.82 29.83 

8 6.29 9.30 12.31 15.32 18.33 21.34 24.35 27.36 30.37 

c 6.55 9.56 12.57 15.58 18.59 21.60 24.61 27.62 30.83 

D 7 .15 10.16 13.17 16.18 19.19 22.20 25.21 28.22 31.23 

The accesses, at least on one side, will also have to be filled in, and 

prepared, before the launching by means of two launching derricks, and a 

launching platform (all constructed at the site from m~terial which will 

later be used in the termination of the bridge) can take place. The 

abutment costs will vary, deper.ding on the site condttions. One m
3 

of 
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3 
rock and concrete poured will cost about Nu 600, whereas 1 m of rein-

forces concret~ poured will cost abou~ Nu 1,500. The standardized pier-
3 caps contain about 3.5 m of reinforced concrete per pair, and taking an 

3 average of 70 m for both 

Abutments 

Piercaps 

abutments, 

70 m 3 

3.5 m 
3 

the costs will be: 

at Nu 600 Nu 42,000 

at Nu 1,500 Nu 5,250 

Total Nu 47,150 ($US 3,8775) 

7. List of equipment to b~ purchased by UNIDO and estimated costs 

Item 

1 radial armsaw (WADKIN UNIVERSAL 350 BRA) with 2 
8' roller tables, including measure bars, removable stops, 
and 5 carbide-tipped crosscut blades 

1 circular saw (about 5.5 KW) with 5 carbide-tipped 
ripping blades, interchangeable with a.m. crosscut blades 

l surface planer (e.g. 3AUERLE), about -4 KW, 
410 - 510 nun, with 3 sets of knives 

1 thickness planer (e.g. BAUERLE), about 7.5 KW 
630/250 nan, with 3 sets of knives (high-speed steel) 

1 knife sharpening machine (VOLLMER) 

TIRFOR equipment (as for project UC/ECU/83/206) 

Handtools (to be purchased by the expert in Europe) 

1 portable generator for work on-site (capable to 
operate 2 600 W power drills or handsaw - 220 V) 

1 electric welding set (complete outfit) 

1 mobile pressure treatment plant for CCA-salts (ASCU 
HICKSON, Calcutta), dimensions about 3' diameter x 13' 

i portable moisture metre (GANN) 

1 4-WD vehicle (TOYOTA HJ 47), RijD, 6 cylinder diesel, 
LWB Landcruiser with power sterring, trailer hitch, 
cassette player, and supply of fuel and oil filters 

Total 

Approx. 
$US 

4,500 

3,000 

4,500 

5,500 

2,000 

3,500 

3,000 

1,000 

1,500 

25,000 

250 

15,000 

$US 68,750 

.. 
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With the exception of the project vehicle (TOYOTA), and the pres

sure treatment plant (ASCU HICKSON, Calcutta, India), all other equipment, 

as per specification, should be purchased in Europe, if possible with the 

active participation of the expert - time requirement about 14 days. 

All electrical machinery should be wired for 3 phases: 380/440 V, 

50 cycles. Electrical handtools fer 220 V, 50 cycles. 

The various items should then be collEcted in a warehouse and, once 

complete, be shipped to Gaylephug via Calcutta in a 20' ~-1tainer. Upon 

arrival the material (if p~ssible the c~ntainer) should be stored in 

trust of the PWD, until the expert arrives in Bhutdn to arrange the 

installation in the assigned workshop. 

8. Remarks 

During the interim phase, especially for the different activities 

in respect to the timber procurement, it would be very advantageous for 

the project if a timber expert rould be contracted by UNIDO to assist the 

PWD counterpart engineer in .:ae organization and supervision of the selec

tion (quality grading), transport and correct stacking of the timber at 

the workshop site in Gaylephug. 

Also, during the implementation phase, after the return of the UNIDO 

bridge expert, the assistance to the project of a second expert would be 

very useful, since the various activities of the project will need co~

stant supervision by a trained person, and the principal expert's time 

will be limited. 

Such a person could be Mr. Hugh Thom, an FAO logging expert, who 

is already residing in Bhutan, and whose contract will end in June 1985. 

He had already expressed his interest to assist the UNIDO bridge project 

through short-term or longer-term participation. 
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ANNEX 1 

Photographs 

b · dge s 1 t e 12m ri - . on Lhuntsi road 
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15 m bridge site on agricultural road 

near Punakha 

-~

·-·'~ _ ..... ·'"'--
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I. \J' ' 
J 

BGTS workshco in Phuntsholing 
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Chir Pine Stands (Mongar/Lhuntsi road) 

...... , 

-........ .... 
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ANNEX 2 

Project document 

Basic data 

Project of the Royal Government of ~~utan 

Project title: 

Primary function: 

Secondary function: 

Sector: 

Subsector: 

Government body for 
the implementation: 

Execueing agency: 

Duration: 

Scheduled start: 

Government contribution: 

Agency contribution: 

Signed: 

for the Government 

BHU/84/010: Low-cost modular 

prefabricated wooden bridges 

Direct assistance 

Development of new construction technologies 

Construction, transformation industries 

Timber and derivated products 

Public Works Department (PWD) 

UNIDO I UNDP 

One year 

As soon as possible 

In kind 

$US 205,000 

Date 

for the executing national agency Date 

for the executing international agency Date 
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1. The project 

1.1 Development objectives 

The long-term development objectives are: 

1.1.1 Assist the Government in the improvement of the national roadwork 

system with emphasis on the rural development, and the 

improvement of secondary and feeder roads. 

This can be achieved through a modular bridge system, using local 

materials (timber), and simple technology, as well as simple 

equipment at costs below those for conventional constructions. 

1.1.2 Promote the use of timber as construction material, substituting 

imported materials. 

1.1.3 Provide the Government with the possibility to contribute continu

ally, and in a valuable manner to road building and road improve-

ment projects. 

1.2 Immediate objectives 

The immediate objectives of the project are: 

1.2.1 Installation of a workshop, capable of producing prefabricated 

modules for modular timber bridges. 

1.2.2 Advice on timber drying, timber preservation and timber technologies. 

1.2.3 Construction and launching of about 10 demonstration bridges on 

selected sites. 

1.2.4 Preparation of a manual containing the information necessary for 

the construction of these bridges in Bhutan. 

1.2.S Investigation - together with the PWO counterpart engineer - of 

sites on the national territory. 

1.3 Special considerations 

1.3.l. The project applies to an LDC country, namely Bhutan. 

1.3.2 The project aims at establishing closer links between industrial 

promotion and organizations for promoting small and medium-sized 

industries, here in particular within the woodworking sector. 

1.3.3 The project is in accordance with the Lima Declaration and Plan 

of action concerning the development of industrial co-operation. 
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2. Background and justification 

Bhutan possesses a considerable wealth in forest resources, 

containing a variety of hardwood species and extensive coniferous 

fores:s. A functioning infrastructure is the precondition to fully be 

able to take advantage of these natural riches, in accordance with the 

Government's careful and wise forest policy, which applies a high 

priority to reforestation progranmes and to well guided use of timber. 

Bridges constitute an important factor within the costs for road 

construction and maintenance. Bridges in bad shape.and often impassable 

add to the high costs of transport, and contribute to the isolation of 

rural communities. 

The capacity, on the other hand, to construct low-cost bridges, 

which do not require costly design work, through self-help is without 

doubt a valauble contribution to the objectives of the national plan for 

the improvement and extension of the road network. 

The use of local materials (timber)~. and the simple process of 

construction and installation of these bridges with only ba~ic equipment 

will provide a positive impulse to the small industries in Bhutan. 

The visual aspect of well constructed modern timber bridges will 

fit perfectly into Bhutan's beautiful landscape, which also will be in 

accordance with the Government's ecology-minded policies. Bhutan has a 

long history of outstanding timber structures for bridges, and in the 

housing sector. 

Under the guidance of a PWD engineer, a group of workers, trained 

by the project, and specialized in the construction of the modules, and 

the launching of bridges, will be able to continue on their OWT'I after 

being trained by the project for about one year. 

A manual will provide the information nece:isary for the construe-· 

tion and inst~llation of modular bridges with free spans ranging from 

6 - 30 m, produced in a local workshop with local staff in only a few 

days. The useful life of the bridges is estimated to be more than 20 

years, due to the qualities of the available hardwoods or coniferous 

timbers after pressure treacmenc with sales in che project's preservation 

plane. 

---- --------
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3. Results of the project 

3.1 A manual prepared for the conditions in Bhutan. 

3.2 A workshop with machinery and equipment, capabl~ to produce 

modules for prefabricated timber bridges in series. 

3.3 A group of persons (about 8) trained to select the timber for the 

construction, and to assemble the modules. 

3.4 A group of persons (about 8) trained to launch these bridges at 

prepared sites. 

3.5 About 10 demonstration bridges with free spans of 15 m on average. 

3.6 An investigation into the requirements for short span bridges in 

Bhutan. 

4. Activities 

All located in Gaylephug, Thimphu, Phuntsholing and selected 

sites/areas: 

4.1 Preparati~n phase, 3 weeks, acc0mplished and subject of this 

report. 

4.2 Interim phase, to start as soon as possible, and if possible 

under the guidance of a UNDP timber expert, residing in Bhutan 

(see also Remarks, page 19). Duration: about 6 months. 

4.2.1 Government activities: 

Construct a workshop building, a timber shed, and a building 

for the preservation plant on the appropriate land in 

Gaylephug. 

Contract the timber according to the specification given in 

this report, and have it stacked for air-drying in the timber 

shed. It is not necessary that all of the timber has arrived 

before the UNIDO expert returns, but the quantity should be 

sufficient to start work. 

Designate a PWD engineer as project manager (Mr.Kunzan Wangdi). 

The ~orkshop personnel (No. 3, page 12) could be assigned to 

the project at a later stage (e.g., upon the return of the 

expert). 
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Supply the BGTS workshop in Phuntsoling with a full-size set 

of steel parts plans (Nos. 0, 1, 2 and 4), purchase the steel 

material as per specification, and have it transported to the 

BGTS workshop (with the exception of bolts and·nails, which 

should be stored at the pr~ject site in Gaylephug). 

Contract the BGTS workshop to manufacture the steel parts as 

per specification, and according to the plans, including a set 

of chromium steel templates. It is not necessary that all 

steel parts are finished before the return of the UNIDO expert, 

but there should be a sufficient quantity to start work. 

Contact with UNIDO through UNDP for the co-ordination of the 

e~pert's return mission. 

4.2.2 UNIDO activities: 

Purchase and shipment of the equipment as per specification. 

Contract a resident timber expert to assist the project and 

the PWD project manager during the absence of the expert (see 

Rem~rks, page 19). 

:o-ordination of the expert's return mission. 

4.3 Implementation phase, about 12 months, to start with the expert's 

return to Bhutan: 

Reception of project vehicle and imported equipment. 

Control steel parts' production and timber quality, and 

arrange/organize further activities in this respect. 

Install workshop and make it functional. 

Construct jigs necessary for series production of bridge 

modules. 

Preparation and conservation of timbe~ elements. 

Construction of 200 modules. 

Construction of abutments at selected sites (Government input). · 

Launching of about 10 bridges at these sites. 

Investigation of short span bridges required in Bhutan. 

Preparation of a construction manual. 

Test coniferous timbers (e.g. CHIR PINE) for suitability. 

Induce and co-ordinate further production units (e.g. in 

Bhumtang). 
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S. Contributions to the project (input) 

S.1 Government contributions 

The Royal Government of Bhutan will contribute to the realization 

of the project in the following manner: 

2 
Assign appropriate land (about 2,500 m ) to the project -

Gaylephug. 

Construct workshop building (about 400 m
2

), timber shed 

(about 300 m2), and building for treatment plant on this 

property. 

Secure other infrastructure such as power supply and water 

supply. 

Assist the.expert in finding suitable housing in the project 

area. 

Designate a full-time counterpart, a PWD engineer 

(Mr. Kunzang Wangdi) to the project as project manager. 

Construct abutments on selected sites. 

Secure all necessary truck transport. 

Contract about 170 m3 of timber as per specification. 

Purchase steel material and contract manufacture of steel 

parts at the BGTS workshop in Phuntsholing. 

Provide workshop personnel and launching personnel to the 

project. 

S.2 Contributions of the Implementing Agency 

Two expe~ts with a total of 24 man-months: 

(01) timber engineer, familiar with the UNIDO bridge system 

as principal project adviser (12 months). 

(02) construction superviser - or master carpenter specialized 

in heavy construction, to assist the PWD project manager during. 

the interim phase, and possibly to assist the project after the 

return of the principal expert as workshop adviser (12 months). 

Purchase and shipment of project equipment as per specification. 

Purchase and shipment of project vehicle to be at the disposition 

of the UNIDO expert(s) during his(their) stay in Bhutan. 
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Coverage of opera~ing expenses by means of a working fund, 

to be at the disposition of theprincipal expert. 

Fund for spare parts and repairs (20 per cent of equipment 

costs). 

6. Work plan 

A tentative work plan is given under No. 4 (Activities, page 28) 

of this project document. 

A mor~ specific work plan will be prepared by the principal expert 

at the end of the first monthof the implementation phase. 

7. Framework for the efficient participation of local personnel 

All activities to comply with the i11111ediate objectives of the 

project will be carried out by the national and the internatior.al personnel 

in the form of teamwork. 

PWD extends their facilities to the project, provides the counter

part personnel, and acts as the intermediate b~tween the Government and 

the executing agency. 

8. Institutional frame 

All activities of the project will be co-ordinated through the PWD. 

Other public or Government institutions will assist the project, should 

this become nece~sary. 

9. Obligations and preconditions 

None, except for the Government contributions mentioned under 5.1. 

10. Future assistance of the executing agency 

A fut~re assistance will depend on the necessities, constituted 2 

months before the end of the project. 

There may be the possibility to prolong the project, if necessary, 

for the complete transfer of the technology, to extend the expert{s) 

contracts accordingly, and provided that the project has a positive out

come. there may also be the possibility to sponsor a second production 

unit, and/or to diversify the activities to cover other prefabricated 

timber products (e.g. trusse~). 
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11. Evaluation and reports 

The project will be evaluated continuously to determine future 

actions. 

An intermediate report will be prepared by the principal expert 

after the third month of the implementation phase, and the final report 

will contain the manual and reconmendations for a national/regional 

strategy concerning the production of UNIOO bridges. 

12. Budget UNIDOiUNDP (estimate) 

Timber engineer 
(principal expert) 

Second expert 

Expert travel 

Total personnel component 

Equipment for workshop 
and launching 

4 WO vehicles 

Fund for spares and repairs (20 7.) 

Total equipment component 

Miscellaneous, including working 
fund and operating expenses (at 
expert's disposition) 

TOTAL 

HM 

12 

12 

24 

$US $US 

84,000 

72,000 

3,000 

159,000 159,000 

53. 7 50 

15,000 

13. 750 

82,500 82,500 

5,500 5,500 

247 ,000 
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ANNEX 3 

Bridge plans 

Pre-fabricated modular wooden bridges 

Part 5 - typical design - 15 m span - 4 truss bridge* 

* A complete Bridge Manual will be made available to the project 
as soon as produced (possibly June 1985). 
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PRE-FABRICATED MODULAR WOODEN BRIDGES 

PART 5 Typical design - 15m 4 truss bridge 

COMPONENT IDENTIFICATION ••• FIGURE 1 

Item number Descriptio;1 Figure number 

1 Truss modular unit assembly 
(Drg. no. SE-245-19) - Light chord 5 

(Drg. no. SE-245-21, - Heavy chord 15 

la 
6 

Timber members for truss modular unit assembly 
(Drg. no. SE-245-3) - Light and Heavy chord 

lb 

2 

) 

3 

3a 

4 

5 

Sa 

Nailing pattern for above (Drg. no. SE-245-17) 

Panel plates Mark 1 and la 
(Drg. no. SE-245-30) - Light chord 

Panel plates Mark 9 and 9a 
(Drg. no. SE-245-34) - Heavy chord 

Panel plate Mark 5 
(Drg .no. SE-245-30) - Common 

Panel plates Mark 3 and 3a 
(Drg. no. SE-245-31) - Light chord 

Panel plates Mark 10 and lOa 
(Drg. no. SE-245-34) - Heavy chord 

Panel plate mark 13 
(Drg. no. SE-245-31) 

Steel tension chord, 
(Drg. no. SE-245-33) 

Steel tension chord, 
(Drg. no. SE-245-36) 

Timber tension chord 

- Common 

Mark 2 and 2a 
- Light chord 

Mark 6 and 6a 
- Heavy chord 

(Drg. no. SE-245-41/1)(40/1)- Light chord 

Timber tension chord - Heavy chord 

7 

8 

16 

8 

9 

16 

9 

10 

17 

13/14 

19/20 



COMPONENT IDENTIFICATION ••• Figure 1 continued 

Item number Description Figure number 

6 Bridge bearing plates Hark 14 and 14a 
(Drg. no. SE-245-32) - Light chord 11 

Bridge bearing plates Mark 15 and 15a 
(Drg. no. SE-245-35) - Heavy chord 18 

6a Holding down details - {Drg. no. SE-245-37) 2 

and - {Drg. no. SE-245-20) 3 

7 Vertical brace arrangement - (Drg. no. SE-245-38) 24 

Timber members - {Drg. no. SE-245-3) 6 

and - (Drg. no. SE-245-4) 12 

Panel plate Mark 8 - (Drg. no. SE-245-4) 12 

8 Details on longitudinal view of assembled bridge 
{Drg. no. SE-245-8) 

9 Deck details - (Drg. no. SE-245-8) 

and - {Drg. no. SE-245-9) 

and - {Drg. no. SE-245-38) 

10 Horizontal timber brace - {Drg. no. SE-245-8) 

11 Timber tie {Drg. no. SE-245-8) 

12 Cross· tie - {Drg. no. SE-245-8) 

and - {Drg. no. SE-245-38) 

13 Handrail barrier details - {Drg. no.SE-245-8) 

and - (Drg. no.SE-245-38) 

and - (Drg. no. SE-245-9) 

21 

22 

23 

24 

21/22 

21 

21/22 

24 

21 

24 

25 

~ 
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COMPONENT IDENTIFICATION ••• Figure l continued 

~I_t~e_m~n~u~mb~e~r~--~~~~~~--~Description 

14 

15 

15a 

16 

Steel linkage arrangeme:1t - ( Drg. no. SE-245- 12) 

Masonry I concrete abutment details, Sheet l, 
- (Drg. no. SE-245-37) 

Masonry / concrete abutment cetails, Sheet 2, 
Holding down arrangements / pier reinforcement 

- (Drg. no. SE-245-37) 

Timber abutments and details 
- (Drg. no. SE-245-44) 

NOT ITEMIZZD:-

26 

2 

2 cont. 

4 

· Testi~g rig for modular bridge panel 
- (Drg. no. SE-245-42) 27 

Arrangement for testing deflection of 
modular bridge panel - (Drg. no. SE-245-43) 28 

Single jig and assembly table for 
modular panel manufacture 

Typical workshop arrangement 
bridge panel manufacture 

for 
- (Drg. no. SE-245-18) 

29 

30 
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Bridge Manual Part 5 

GENERAL MOTES RELATING TO ALL DRAWINGS 

1) • The following 
this manual and 
observed. 

notes 
their 

are relevant to all of the drawings in 
recommendations should at all times be 

All steel in the fabrications detailed to be weldable structural 
mild steel, flat plate or round bar to specifications on the 
drawings. The steel should be bright mild steel and prefrably to 
conform to BS 449 'Specification For The Use Of Structural Steel 
In Building' and BS 4360 'Weldable Structural Steels'. The 
steel, flat or bar, to have a minimum ultimate t~nsile strength 
of 435 N/mm2-494 N/mm2, and a minimum yield stress of 236 N/mm2 • 

All welding in the fabrications to be fillet welds as detailed 
and should be manual shielded arc welding by experienced 
welders, see A.w.s. 'Code For Welding In Building Construction' 
for further information. Welding should be in accordance with 
BS 5135 'Metal-Arc Welding of Carbon and Manganese Steels'. 
Filet welds must be to the size specified, and without 
discontinuities and undercutting of metal. 

All steel fabrications in fla~ plates to be bench marked from 
the centre line and baseline as detailed in the drawings. All 
holes to be accurately set-aut by scribing and centre-punching. 
Holes f0~ positiong the steel pins, as in Figure no's. 8, 9, 11, 
13, 14, 16, 18, 19, and 20, to be accurately set-out by scribing 
on the steel plate upper faces, centre-punching for the diameter 
of the centreline position and pilot drilling using a 4nm 
diameter pilot drill. Accuracy in the setting-out and marking 
of all steel fabrications is essential for ease and correctness 
of truss element assembly. 

Holes in steel fabrications, for fitting bolts and steel pins 
exceeding 12mm finished diameter should be opened-out in stages 
from the pilot drilling diameter to the finished diameter, as 
detailed on the drawings, using drilling increments of 12mm 
diameter as appropriate, to achieve the finished diameter 
required. 

The steel pins detailed in the drawings should be machined to 
the finished specified diameter. Holes in the steel 
fabrications to be opened out as necessary during final fitting 
of the steel pins. 

All braci:.1g cleats, se?ondary plates and steel pins specified as 
being squ.lre to the main plates, should be checked with a steel 
square whU st tack welding, prior to final assembly. 
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All burrs and swarf to be removed from steel fabrications after 
final cutting and drilling. 

All steel flat plate and round bar in fabrications to be clean 
and free from dirt, grease, surface corrosion or scale prior to 
welding. 

2). The notes which follow, referring to critical dimensions, must 
be closely adhered to. 

Critical dimensions are those which must be set-out as first 
priority dimensions, since the accuracy of the modular truss 
units and of subsequent bridge trussed construction will depend 
upon these critical dimensions being acheived. 

Critical dimensions should be checked whenever a new jig is made 
or an exsisting one modified, and during quality control checks 
of manuafctured panels. 

3). The following notes refer to individual fabrications and their 
appropriate Figure/Drawing no's:-

Panel plates Mark l; la, 9, 9a and 5 to be drilled with 12mm 
diameter holes, as detailed on Fig. no's. 8 and 16 (Drawing 
no's. SE-245-30 and 34) to receive the mild steel panel plate 
dowel pins. These holes may require opening-out to 13.5mn 
(17/32 inches) diameter to provide a hand sliding fit of the 
dowel pins into the panel plates. 

Panel plates Mark 1, la, 9 and 9a, (Fig. no's. and drawing 
no's. as above) to be fabricated in reverse sided pairs to 
ensure alignment of all bolt receiving holes and main bearing 
pins. These plate pairs should be marked for identification and 
preferably wire bound together. 

The 6Jt1D thick mild steel reinforcing End Plate to Tension chord 
Members Mark 2 (Fig. no. 10, Drawing no. SE-245-33) to be welded 
to the lOmm thick mild ~teel Chord Plates and the centreline 
distance mark~d-out, before drilling the 40rrun diameter bearing 
holes. 

The 40rmi diameter bearing holes to Tension Chord Members Mark 2a 
(Fig. no. 10, Drawing no. SE-245-33) may be drilled in the 12mn 
mild steel Extension Plates before welding, but, if this is 
d~ne, a timber bed-jig with distance pins attached must be used 
for setting-out before final welding. 
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The 6rrm thick reinforcing End Plates to Tension Chord Members 
Mark 6, (Fig. no. 17, Drawing no. SE-245-36) are to be welded 
to the l01t111 thick mild steel Chord Plates and the centreline 
distance marked out before drilling the 52rrm diameter bearing 
holes. 

The 52nm diameter bearing holes to tension Chord Mark 6a, (Fig. 
no. 17, Drawing no. SE-245-36) may be drilled in the lSnm mild 
steel Extension Plates before welding, but, if this is done, a 
timber bed-jig with distance pins must used for setting-out 
before final welding. 

Panel Mark 8, (Fig.no. 12, Drawing no. SE-245-4) to be set-out 
in position on the timber Brace Member, and located using nail 
fixings. The timber Brace Member is then drilled out using Panel 
Plate Hark 8 as the drilling template. Bolts should be fitted 
through the timber Brace Member and the steel Panel Plate with 
the bolt integral heads seating onto the face of Panel Plate 
Mark 8, (bolt shanks away from the panel plates). 

NB. The mild steel dowels used in the Panel plates to be 
12mm diameter to correspond with the Panel Plates 
acceptance holes. The drill depth stop for timber 
members receiving mild steel dowels, should be pre-set 
to SOmm and lOOrrm respectively and the drilling of 
timbers receiving mild steel dowels to be carried out 
with the panel plates located in their positions. Mild 
steel dowels are to be a sliding fit into the receiving 
holes of the Panel Plates. 

4). The following notes refer to the timber members that are 
detailed in the drawings in this manual. 

All timber sections to be preservatively treated by one of the 
methods given in the Part 4, Timber Technology. 

Sawn timber in section should be cut to a width and thickness 
tolerance on each section dimension of +2mm -3rrm maximwn in 
respect of the sawn section dimensions as detailed on Fig.no. 6, 
(Drawing no. SE-245-3). Critical length dimensions to be cut as 
accurately as posssible, and all timber members detailed on the 
drawings to be cut to length, including shaped ends where shown, 
unless oterwise stated. Holes for bolt fixings to be drilled as 
specifically noted. 
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S). The following notes refer to the nailing and fixing of timber 
members and steel fabrication& used in the assembly of modular 
truss units. 

All nailing positions to be pre-drilled to a diameter of 4.00rmn 
prior to receiving 4.88nn diameter (20d) nails, but after the 
ass~mbly of each truss unit half. The exception to this are the 
location nails for the Panel Plates Mark 5, l and la, which may 
be drilled and nailed at assembly of each truss unit half. 
Reference should be made to Drawing no. SE-245- 17 for the 
nailing patterns to attach spacing packs between the Upper 
Chords. 

Bolts, should be He~agon-Round-Hexagon, Metric Course Threaded: 
Black Mild Steel Bolts and Nuts. Shank and overall lengths to 
be as detailed in the drawings. Hild steel washers to be 
provided as detailed. Bolts to be of an engineering quality, at 
least complying with the requirements of BS 4190 or similar 
specifications. 

6). The following ~otes refer to the decking, bracing, handrail 
construction and completion of a typical modular wooden bridge. 

Camber to the bridge trussed-girder structure is automatically 
provided during assembly and for a 15.0 metre bridge span the 
camber of the deck level is likely to be in the order of a 60rrm 
to 70rrm rise at mid-span. 

The timber spacer lengths between adjacent pairs of Tension 
Chords Hark 2 and 6, (Fig, no's. 10 and 17, Drawing no's. 
SE-245-33 and 36), are not detailed in the cutting schedule, 
(Fig. no. 6, Drawing no. SE-245- 3). These lengths should be 
pre-marked and pre-drilled (using the Tension Chords as 
templates) with 4.0nm diameter drillings to receive the 4.88rrm 
diameter by 65rmi long (6 s.w.G.) fixing nails, as detailed on 
Fig. no. 26 (Drawing no. SE-245-12). The timber spacer 
lengths should be preservatively treated. 

The lSOmm by 50mm section, splay-cut timber tie pieces on the 
trussed-girder assembly top-chords, are nominal members fixed to 
each side of the assemblies by nailing, as detailed on Fig no. 
21 (Drawing no. SE-245-8). They are primarily required to 
retain top chord compression joints during erecticn and 
launching stages. These members may be left in place in the 
finished bridge construction. It should be noted that they are 
not 1etailed on the cutting schedule Drawing no. SE-245-3 
(Figure no. 6) and should be preservatively treated. 
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The 200nn by SOnunru section trussed-girder assembly Cross Tie 
timbers Fig. no's. 21/22 (Drawing no's. SE-245-8 and 38), are to 
be fixed in postion after launching and final positioning of the 
trussed-girders. 

The lOOnm by 50nm section by 5000nm long special deck boards are 
to be laid in pairs as detailed, their positions along the 
bridge deck being suitably selected as decking proceeds. It is 
recommended that special deck board pairs be drilled for bolt 
positions prior to final fixing of the boards. NOTE: Special 
deck board ends may be left square-cut at brace connections if 
desired, the alternative is to site-cut the end to suit the 
line of bracing as shown on Fig. no. 24 {Drawing no. 
SE-245-38) • 

The 150um by 25nrn section handrail-barrier capping, as supplied 
in random length timbers, is to be site-cut to suit construction 
requirements and fixed ir. position by nailing, as detailed in 
Fig. no. 25, (Drawing no. SE-245-9). Capping sections are to 
be square cut at the ends and butt-jointed, the capping joint 
positions being staggered from the side rail butt-joints by at 
least 1200mm~ 

The 125nm by SOmm section handrail-barrier side rails are to be 
site-cut to suit the bridge dimensions and fixed in position by 
nailin.g as detailed in Fig. no. 25, {Orawing no. SE-245-9). Side 
rail sections are to be square cut at the ends and butt-joi~ted 
over the barrier centreline positions as shown. 

The lOOnm by 
workshop-cut 
drilled for 
(Drawing no. 

lOOmm section handrail-barrier support pos~s may be 
to the required length, the ends rebated and 
bolt positions, as detailed in Fig. no. 25 

SE-245-9) • 

The lOOmm by 50mmm handrail-barrier diagonal brace timbers are 
to be site-cut (i~cluding the shape cut ends), and drilled for 
bolt positions to suit support post and deck board arrangements. 

The 150mm by lSOmrrun section kerbing timbers, supplied in random 
lengths, are to be site-cut and jointed as detailed in Fig. no. 
25 (Drawing no. SE-245-9), to suit the construction. It is 
recommended, once kerbs have been cut and laid out to suit their 
final positions, that they should be marked and drilled for bolt 
positions before nail fixing into their final position 
co!Mlences. 

The 250nm by SOmrn section running boards, supplied in random 
lengths, are to be site-cut and nail fixed as detailed in Fig. 
no. 24 (Drawing no. SE-245-38). Running boards may be square cut 
and butt-jointed longitudinally. Butt-joints must be staggered 
from adjacent board joints by at least 1200mm, and should be 
avoided over trussed-girder connection positions. 
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All nails in handrail-barrier timber components are to be 
counter-punched and set below the surface of the timbers. 

Nail fixings are to be as detailed in the drawings and are 
specified according to the Imperial Standard Wire Gauge (S.W.G.) 
with corresponding diameters also given. Alternative nails may 
be used. but they should correspond as closely as possible to 
the diameters specified. Nail lengths and type to be as 
detailed in the drawings. 

All bolts, mild steel washers for steel and wood, to be as 
specified in the drawings. 

It is reconunended that the 3,66mm diameter lOOnm long (9 s.w.G.) 
nails specified for deck board fixings should be 'Lost Head' 
type or similar. 

The 75nn diameter by 2.Sn111 thick mild steel, flat machined 
bearing washers, (drilled to receive SOnm diameter pins),. are 
intended to be used to space Panel Chords Mark 2 and 6 linkages 
off Panel Plates 9 and 9a faces, thus avoiding fouling of the 
dowel pin fixings to the Panel Plates. 

Split pins are to be used on trussed-girder assembly to 
top-chord Panel plates Mark 10 and 11, and Panel Plates 
and -9a bearing pin assemblies, with steel chord Mark 2 
linkages. 

The following notes are concerned with the bridge 
abutments: 

retain 
Mark 9 
and 6 

pier 

Opposing pier abutments should be formed square on to one 
another, and not skewed or offset. Opposing pier caps, 
particulary at bearing level, should be flat and with a maximum 
vertical difference between them of no more than 20mm. 

Concrete in pier caps should be of structural quality and 
conform to the following requirements regarding constituents: 

(i) Structural Quality Hydrating Cement. 

(ii) Minimum cement content by weight of 360 kg. per cubic metre 
of concrete produced. 

(iii) Maximum aggregate size of 201111\, well graded for structural 
concrete use. 

(iv) Suggested water/ cement ratio at production of 0.4 to 0.45. 
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The strength of the concrete should be as follows: 

(i) 20 N/rrun2 Cube strength at 7 days after casting. 

(ii) 30 N/mrn2 Cube strength. (Characteristic Strength) at 28 
days after casting. 

Four test cubes should be taken during the casting of the 
concrete from each bridge pier cap mix, (eight in total), with 2 
by 2 being tested after 7 days and 2 by 2 tested after 28 days. 

Grout used at the bearing positions to consist of Structural 
Quality Hydrating Cement and fine graded aggregate. The strength 
of the grout should be as follows: 

(i) 17 N/rrun2 Cube strength at 7 days after casting. 

Two test cubes to be taken at the grouting stage 
bridge pier cap mix (four in total) and to be tested 
days. 

from each 
after 7 

The reinforcement to the pier caps 
bar with a minimum ultimate tensile 
N/rrun2 : and a minimum yield stress 
the pier cap upstands to be 15mm by 

is to be of mild steel round 
strength of 435 N/mm2 - 494 
of 236 N/mm2 • Chamfers on 

lSmm. 

Four 16mm diameter mild steeel bars , each lOOOmn long, are to 
be used to each abutment pier cap ·to provide a continuit-.y ,tie 
between the pier caps cast in-situ and ger.eral abutment masonry. 
The bars are to be embedded into the general abutment masonry to 
a depth of 600mm. NOTE: The bars are not shown on Fig .no 2, 
Drawing no. SE-245-37, (Holding Down Details). For the 
construction sequence at the bearings, see Fig. no. 3, Drawing 
no. SE-245-20. 



- ....... -
Bridge Manual Part S 

TRUSS MODULAR UNIT ASSEMBLY ••• Figure 5 (Light chord) 

Notes:- PLAN VIEW ON Y-Y 

With panel p~ate Mark la welded in final position, drill 
through members 2T with a 40nm drill to a depth of 42mm 
from bearing face of panel plate Mark Ja to accomodate 
spigot pin. 

MEMBER lT 

All four corners of lT to be eased by 6nm chamfers to 
accomodate welds. 

MEMBER 2T 

A total of 21 4.88mm diameter (6 s.w.G.) x lOOnm nails 
at lSOrrm centres in each row. Nails are driven in from 
side uppermost on drawing. 

1 

., . 
MEMBER 3T 

A total of 13 4.88mm diameter (6 s.w.G.) x lOOmm nails 
at 1S0111t1 centres in each row. Nails are driven in from 
side uppermost on drawing. 

PANEL PLATE HARK 5 

A total of 16 12mm diameter H.S. dowels x lOOmn long and 
2 off 12mm diameter M.S. dowels x SOrrm long to each 
plate. 

PANEL PLATES HARK 3 and 3a 

Panel plates Mark 3 and 3a are welded to panel plate 
mark 5 with 6rrm fillet welds on 2 by 3 sides (see 
detail). 

PANEL PLATES HARK 1 and la 

A total of 24 12mm diameter H.S. 
each panel plate. 

dowels SOrrm long to 
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TIMBER TE..~SION CHORD •.• Figure 13 (Light chord) 

The following items are required for Figure 13. (Drawing no. 
SE-245-40/1). 

Nails 

Diameter 
Pennyweight 
Length 

DOWEL PINS 

4.88nm 
20d 
lOOnm 

Dowel pins. 12nm diameter by SOmm long are driven in 
from both sides of the assembly. The heads are then 
welded to 6rrm MS plates in accordance with the standard 
bridge panel plate method. 

SPLIT PINS 

Diameter 
Length 

Smn 
SS nm 
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TRUSS MODULAR UNIT ASSEMBLY ••• Figure 15 (Heavy chord) 

Notes:- PLAN VIEW ON Y-Y 

With panel plate Mark lOa welded in final position, 
drill through members 2T with a 4011'111 drill to a depth of 
42111D from bearing face of panel plate Mark lOa to 
accomodate spigot pin. 

MEMBER lT 

All four corners of lT to be eased by 6mn chamfers to 
accomodate welds. 

MEMBER 2T 

A total of 21 4.88I'l'ltl diameter (6 S.W.G.) x lOOi a nails 
at lSOrmn centres in each row. Nails are driven in from 
side uppermost on drawing. 

MEMBER 3T 

A total of 13 4.88nm diameter (6 S.W.G.) x lOOrmt long 
nails at lSOnm centres in each row. Nails are driven in 
from side uppermost on drawing. 

PANEL PLATE MARK 5 

A total of 16 12mm diameter (6 s.w.G.) x lOOmm long and 
2 off 12rmn diameter H.S. dowels x SOmm long to each 
panel plate. 

PANEL PLATES MARK 10 and lOa 

Panel plates Mark 10 and lOa are welded to panel plate 
Mark 5 with 6nm fillet weld on 2 by 3 sides (see 
detail). 

PANEL PLATES MARK 9 and 9a 

A total of 24 12mm diameter M.S. dowels x SOrrm long 
to each panel plate. 
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TIMBER TENSION CHORD .•. Figure 19 (Heavy chord) 

The following items are required for Figure 19. 

NAILS 

Diameter 
Pennyweight 
Length 

DOWEL PINS 

4.88nm 
20d 
lOOnm 

Part 5 

Dowel pins , 12mm diameter by SOmm long are driven in 
from both sides of the assembly. The heads are th~n 
welded to the 6nm MS plates in accordance with the 
standard bridge panel plate method. 

SPLIT PINS 

Diameter 
Length 

Snm 
SSmm 
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MA50NRY/ CONCRETE ABUTMENT DETAIL 5 (5HEET 1) 

ru!ij!EW ON BR!QGE PIER 

------- ___ _l~lU ______ ·------11 

-- ---- -·----------- -·-------------------· 
~--·----·· ---- -· 

--------··-·----
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Pocktl -·----------- Lint 
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t Truu 
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l. Bridgt 
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~ 

Piff Cap Hold~ Qown 
Pocktt 

Figure 2 
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ABUTMENT DETAILS (SHEET l) 
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DETAIL 'B' - SECTION o; CONCRETE 
fliEA CAP 5HOWINGEINFOACEMENT 
AT HOLQINCi QOWN fOOSEI 
LOCATIONS 

JOO 

Mark !I lf>mm d1a.~~-?~ Mark 5' 16mm d1a 
M.S. bar• ~tc .. :rn r I' M.5. bor• 
05 Mark 4 bar• 

Mork 6 Al\trnall'il 
~~.S. CloHd Link 
12mm dia. bar Link• 
~oud at 1!10 mm 
ctnlrn along Piff 
Co 

I 

I i ! jbl! 
.__.;_J 

I 

0 
0 
C> 

Mark 2 M.S Cloud 
Link, Qi dt1.a1I 

~ s 
~ . , - -o•u 

et"+6----0-0y-~-rg-~lo-.. o-_~-,nkl....j.1_-g-.-, +-I. ~'°~ \''."_'~o~Q"'\ ~ '~ "* 

LMor11 1 M.5 Cloud Maril 4 I . 
Mark 4 16 mm dia. bar• 
by 37!>0 long. End• hoolltd 
to form I ult rod1u• ·u· tnc:I 
rtlurn - 6!1mm from hook 
btnd to bar 

Llllkl., 17 mm dlO bat bars Mark l M.S Optn 
'PQCtd at 150 mm L1N 17 mm d1a bar 
untrn along P1tr L1nb at 100 mm 
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Pocktt• Down P°'ktlf> 

All tov~r lo nmtorctmtnl to bt ~O mm 

l'tgur• 2 
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r, 



@ ~onstrucl abutmtnts and piu cap. 
including rcinforuments. Follow dttoia 
shown on Figure l 
Leave holding do#n pocktl• opt 

Holding down pocktls 
400mm long. 1?5mm 
wide. lOOmm dup 

® Form btarinQ pods bot . casting 
structural qu·:ili ly grout in fr onl 
of holding do..n pocktts as 
lndico ltd on Figurt 2 
DO NOT cast into lht 
podtts. 

pods. 
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® Afltr compltling launch ol all ~usus 
and alignmtnls finaliHd, 
holding down bolt. 
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btarin<;i pads 
compltltd. 
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pads. 
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tlstwhtrt. holdin<;i dCMn bolts land woshtrs 
art plactd in accuraltly locQttd btarinc;i 
plain and laNtrtd into pos\tion 
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HOLDING DOWN DETAILS AT(BEARINGS 
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Tf~uss MOO!,!LAR UNIT ASSEMBLY (LIGHT CHORD) 
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TIMpEA MEMBERS FOR TRUSS MODULAR UNIT ASSEMBLY(LIGHT ANO HEAVY CHORD) 
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PLATE MARK 1 (LIGHl CH~D) 

27mm dia. holt 

~1 11 : ... ..... ..... 

PANEL PLATE MARK 1A (LIGHT CHORD) 
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PANEL PANEL MARK 3A (LIGHT CHORD! 
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ENO ELEVATION 

{
-r· -1~ ~t- ~I 

j..-l1 J. u 11 n 
1---J~ -- ---I 

,. 

.. 

PANEL PLATES· 
Mark lllaland 1) 

Flg11r1 t 

uo _, 



.. 

TENSION CHORD MARK 1 !MODIFIED} - LIGHT CHQAO CONSTRUCTION 

____ _lj(>Q \0 i!'~-J~I y1 v1nrn ..._., ,..,..,, t1o4 'VY 1j rn1n 

- ~* 
~ Imm~___!!•••_____/_ _"] __ 'L J=1tl!J ~~;;;;;::::::::::±:~-:::--::-~PaJ~~>~>~>~Pf~>~>~>Ji.--=t. 1___.~.5.1:1 

~ J ~16~ 

___JjQ_ __ .... __llO__ __ .. 

----- .. --- f» 4 I 

END ELEV~ 

3000 
r 

6mm lillt\ wild II 10mm M.S. Plat• - Pi1ct @__J ~so ' 50 
_J 

__ ___ _________ 3100 I _ ~ 
fJ.AH 

TENSION CHORU MARK 1A (MODIFIED)· LIGHT CHORD CONSTRUCTION 

-__ .n.zg_ - • -+-- ~ 6mm d1a. 

~i~-r-------- -= :-~--~- __ ~---~ "~~ .,_ ·: __ ~-J __ £ ~[- 1_,rl: 1~~ ~r'<T'l"l'.,,....,~m..------· -1 ---
40 ~m -~~; c·····-··----- -------- ~~--. _-.-. -_____ ?_6_7P-. _-_ -Q-."t-!-f.9_.L_l _-_ ~>-__ -__ -_-_-_-__ -_-_ .... _ .............................. ~ -----J-6 mm fill ti Wtld /12;-~---
l'IOll -- - .. - -- ... ··-· . ·- lOOO .c.r111c.uL . ..c11m101100 ----. 

~ ELEVATION END ELEY!l ION 

r-- -- I lOCQJr--H----- __ ---· - ·----------·---· -~---· .. -- -·-1 
11mm ~- ~::~~,.m~m'" ,,'-6mm lil11I ~tld ~m="~"::~:~~"'" 

1 

J j 
1 

Pi1e1 ® P11c:• ~ 

PLAN 

... 

'" CJ, 

"gure 10 



8 
N 

BRIDGE BEARING PLATE - M!LE. MARii. 14 IL!GHl CH(!!O} 

ELEVATION 

llmm dia. holu 

Imm tillst weldi lo all 
connte 'ions and each 
aide of 1till1ntr plait. 

- I~~ - -·- ·- --~~· .-· --_-----;I~ 
- ------;r 

~~.~·i:t:~~! :j 
PLAN 

?Q.Q._ ... - -
- -!00 . -,.-.-100_ -
-~Q L .:io. -r ~O. ! ~-

.!1 . ll.i 
-1i- ~· ~ lf--.. 

I• ! I 
I I I I 
I I I I 

1
1 I 1

1 

I: I I 
I I• I: i 11 

END ELEVATION 

~ ~-{--
~J 

..... 

0 
0 
N 

BRIDGE BEARING PLATE - FEMALE MARii. 1l.A (bl(dlT CHOODl 

~II. Jmm ti!:! 1 

(All 12mm 
Platt) 

Pitc.t - (bJlii/ ~ LP1Kt -@ t::! 

38. 

JJ mm dia hOllS 

--· _-==.l?j~ --- :si 

·--=:__-=.-=··~po 
·- ,... 

po 

~ 

Op\iona1 
1,5 ~hamlrr 

-~~ ~ -rhJ 

"'I,... 0 r• ,... ,... 

,,. 
" 

-it&- DETAILig~IN~~rna. PIN 
1 .. DIA. M -TO MALE 

amm dia. _.,Jµ -P1rct Ci)EAR!NG PLATE hOl I ~ ~-!!!:~..!.!.!..::.._..... __ 

l'lgur• H 



~· 

PANEL PL AJE MARK I . 

27mm dio holn 6mm M.~ Plolt 
4mm dia holn (4 no \o\ol) 

~B!i+-~ 1 'jl£ -~EI 
~JQl ___ ~~j-~lOO 125 J 4D . ~ ~ 

ELEYATION 

TIMBER BRACI:: MEMBER 

r 
1109 C1ntr1 to c 

+ .... : . 
-----· -t-~~ --$-I • 

(fJ- I --;---
' . ·• 

I 4J __ !~---l.
LJ,~ __ __j 

1139 Ovrroll timbrr 
I ... - ---------·- --------~'-""""-'=.;-~1----------· 

2S mm dia boll a 100 mm lono 
4S mm d10 a 2mm wa1htr lhi1 
1idt and 7S mm 1quor(.a 6mm 
wa1hfr orpolil(. lidt limbfr 
mtmbtt d llltd l7mm dlo. with 
pontl plait Mk. 8 m po11\ion, 
'o ac.c:omodalt boll. 

4 no. Iola! l · 66mm dio. 
( 9 SWG.) a SO mm lono 
na111 to toch plalt. N'all1 
lo bt drivtn lrom lhi1 1idt 

I 
Ponti Plait Mork 8 ELEVATION Ponti Plait Mork 8 

7S -------·- --~139 Ovrrall ·----~ r··-·t---·r; -·· p !~ 1!, -1-----1---~~r 
,.,. I .. l;l. I ~~ .. !1!.. ·l··-~r-t 
l I - . llmbtr bratt mtmb_ ".(ISO a SO) C. . 

1 
d J j 

1209 nllca 1m1n11on 
it- - - -- - - .. - - - --- -- --- ---- -- --- ---·---li69"ovrroll - -·------

----·- - ·-· ---·----------· -·--- -·- - --- - - . - --· - - - ···----··. 

fl.AtJ 

~ND ELEVATION 

Flgur• 12 

,, 
(; 



TIMBER TENSION CtiORO ILIGHT CHORD CONSTRUCTION) 

3100 Ovtra~ll-------------------------

r r 
. ----------)~ on!rn ol bfar1ng holn) 

F 
--·--1~ Omalllljmbrr uclion) 

• 2096 Critical D1mrn1ion 

· i 41.8 1 Timbre spacer t 300 

Imm M!l. 
Patt 

Split pin1 

4 7 mm thick ·Nail ttnlrn on 

.__ __ llmm MS. Platt 
timbtr mtmbtr lronl Iott of 

aatmbly 

FRONT ELEVATION 

)100 
3000 

M \1 Boll IOOmm long nails, 4 no. Iola! lo 
tach ~en Diam"\"r 4·&6nvn. 
Ptnnyw11ght 20d-

100 2!10 

T1mbtr mtmb•rs -
2~00 overall by 
47 mm lh•Cll 

100 

f.l.A!i 

Nail etnlrft on 
rtar fact of 
autmbly 

2!10 

U8 

.• 0 T'~~ 

I r ~ ~ ~ 

~1 

'-... 38 mm dia. 

END ELEVATION ..... 

~ Locating nails 
4·88mm dia.x 

T1mbtr Ttmion 
Chord fixing 
platt pn 

SO mm long 

Split pin ___ _ 

6mm M!'. Plat" 
.J I II' ~ 

12mm MS 
Plolt 

l Dowtl pin hrad1 
wr!drd •o platt 
olt"r driving in 
occordoftct with 
11anctard bri dgt 
pan•I "air mrlhod 

\ r+-t.&. 

~f~5 ~~l'l~~~o~nd!J : ' 

12mm d1a x SO mm IOnljll 1 

dowtl p1n1· lrom ) 
both 11dn ol OHtmbly 

SCRAP v11w ON ·~::..'f 
Figure 13 

O· , .. 



.,.. .... 

. 21.__1 
50 J.•2)j If !J J. ;oQ Jc --1'r 

' ' 

I 4t 17'\-, I ..... -7-12mm d1a . ~+I I 
I 

~ 

~ 

~ 

0 
I 
I 
I 

0·--
1 

8- ---- \.::.,! ~ __ holn 

I 
--+-------l-40mm diO. halt 

0-= I I ·-ll · 5 mm dia. halt 

.. -----\ 

! l I 
-- 0 --- ----0-.. - -- 0--.. --... . . 
-- . I -$---1--4-'l. ' 6mm dia. holes 

I 

"' r-

L 150 .... .J 
~ ENO ELEVATION 

ELEVATION 

TIMBER TENSION CHORQ LOCATING PLATE 

!IQ 40mm dta. holt _._ll·!lmm d1a holt !>O ,......_..... ·' 

·G~cir---
I.,. 
r-

~ !>O ~ I 
I rt 

-------------· ____ _!~1 ..... . -------

Q.QWll_..f.!!i .l 
DETAILS _/";-\·2 

w~ 

ElEVAl ION 

40 mm dia. halt 

TIMBER TENSION CHORD 
SIDE PLATE 

- ·---t 

~I 

N.B. Thnt drawing• ar., 
for bridgn ol hghl chord 
con1\1uc I ion 

1[3 
END EL£VATION 

I r,. 
ELEYAl!ON END: ·1· 

00AT!QN 
..... ~ ·~ . ELEYATION'~m dia 

fln~ -~~ 
ENQ ELEVATION 

Flgwr• 14 

" '' 



~ 

c 
a. .. 

.i I .. 
c 
" Ci 

Crihcol 
Critical 

TRUSS MODULAR UNIT ASSEMBLY (HEAVY CHORD) 

···--·--·--·--JPLAN ~JEW Ot4 Y-Y dimtmion ------ • ~1l 
dimtn1ion _ _ __ -irt»))JJU-~ t: r.. 

-1 II h ' 
- ---1- --··----- --·-- ---··--111 ; t ----1--·--1--·-··-·- I 

Bracing Cltat Marl! 13 

It-- -- ··· ·· --·-2968 Crltltal dimt,..lon----------------------t1-i 
----- --·---·-··---- 3010 Cr1tical-!dimrn1ion 

i- ·:=--\414 ~'~~al di',';~~1ion-==--=··--~-~-~--- ---------1414 ~;~;cal dlmt,..lon ./- - ti 

j + + i 
~-~ -i I l +--+--+-+- ~~-

1 I 

I + + I 
I 

+ 1-1-415.LI_ I 
I 

I 450 ~ 
+ 

', 
' ' 

+ 
I 

+ 

' 12mmdio. by E 
ii "'i ! ~~ Go.fl!· "o,, 

~+ 
li ; ._I 

2'~ dia ball +f 1.-111 

~§l!Q 2"0mm IOOQ 
bolt with 
lSmm d1a. by 
l·S mm wo1hcr1 
IOCh 5idt 

0 

~ 

~ 

"' 2 

~ 

0 ... 
~ 
~ 

e -~ 
~ ~ u .. 

E 
0 ·
- 'Q 

"° 

;1 u_ L 
----·-- ------. - - --- -

"-Ponti PIO\I' Man \0 

~ 

'~ ""· ' IOmm d1a. · 
bolt1 ISO mm 

ISOmm lon3i-
,loSmm Kl + 

I( v'lmm \ 
.WClihtU' 

Ponti Plait Mark 9 

21 I - j -----·-:,_ <--

1T 

ELEW,T!ON ON ASSEMBLED 
TRUSS MODULAR Lf\llT 

(HEAVY CHORD) 

" Loc.atini;a noil1 I 
l.·88mmd10.11 _ I 
SO mm long X .-

ENO 

_Ll 
\ 

Ponti Platt Mark S (Olttrnotivt) 
"'- .. · - - · Ponti Platt 

Mark IOa 

PLAN VIEW QN z-z 
'lgur• 11 

<J 

"" 



Cl 
ti) ... 

PANEL PLATE MARK 9 
(HE A.VV CHORD) 

27mm dia. holt l l?mm dio how 6 mm d1a. holt __________ _..,...,. __________ .... /'.,/ 

JOO 
ELEVATION 

lOmm M.S 
lalt-Pittt@ 

~1~ 
"' "' 

-~_: 
lOJ~~~~\ 
~ ~ &mm fllltt -Id 

END El.EVATIQN 

fANEL Pl.ATE MARK 9A 
(HEAVY CHORD) 

Plait (Bracing l;ltal )-

ELEVATION 
ENO ELEVATION 0 

I 

~~~-j 
-~~l\11=3U 

~
"'--~ ICt. -,i ~~_Chamltr 

ATE MARK IOA PANE~AV~ CHORD) 

(H holt _ ~ ·~ "~~ ~·_ ~B ~I~B 
.,. ::II !I (Optional) ... w ~ d1q_h2!!_ 

DE TAIL C# 50mm Di; METER 
MAtt!INED MS. PIH ro PANEL 
P\.ATES MAAK 9 AN1)~ 

" - . 
~---_i~_ 

ELEVATION 

-~ dlo. EHQ EL!.'IATPH 

1
,-=---~it-12mm tJ.....S Plalt-

· -- - . - 11 mm d·a 
;I= d Pittt (.2.) 

l~L.,1. _ OL how~ t ___ . p~:~ --- ·t.:J!ili{~ 
~ . ~L_OF 311 mm DIAMETER 

~ACHlNEO MS. PIH TQ 
eANF;;L fl.~J[ MARK 10 ~Bl~ 

45
1 

Cham-r 
(Optional) 

ELEVATION 

~ 

_J l.u-
END ELCVAT!ON 

PANEL· PLATES
Mark 9190/and 10 

Figure 11 



TENSICN CHORD MARK 6 !MODIFIED) - HEAVY CHORD CONSTRUCTION 

~~,t~Lt:-- ___ __________ l~~Q__ _ _!~ in~1dt tdQn !!l 6 mm MS Plalt ___ :II 6mm lilltl 

---~L~-- lSO _____ ,1. _____ ISO -:oi'---1 150 

----+----- -------------- ---------

J •mm J_t~;; ~---==-~-=~~~~~ ~~~.;:,J-il:.::i:<•I dimmli"'----------

- Piu• (!.> t £ 
,.. ------------------- ---- JQ~ -!----------------

., 

'.!'I I''''" ,d, '''!-

t~~.~=?l ____ _ 6 mm filltt wtld lOmm MS Platt- Pitct@ 
Ovtroll 

~ 

lo50 r JSO ---=--~iO===-: ________ JISO 

LJ- - __ !IL _____ +-----'~-=1-~ jE-- J9Q___ 1 
J· 1§.L __ -}-1s--->ol~ 

t 
I -!-- -------$--~l+i 

L L ----"'- 6 mm fill.t 
------------·--- --- ---

--- ·~ { 
I I r 7. '"""'" """"'"'\: = ; 1 1 " "" """"""I I ~ I I 6mm fllltt wtld 

\ '!lnvn MS Piatt - Pittt @ fJ.Ati 10 mm MS Platt -P1tu @ 

... 

SIDE ~LEVAT!QN 

Figure 17 

CJ 
V• 



0 

2 

~1~ 
lit 

BRIDGE BEARING PlATE ·MALE. MAR~ l~!HEAVY CHORD) BRIOGt. BEARING PLATE -FEMALE. MARK 1SA(HEAVY CHOftO) 

275 

~~EVATIQN 

ll mm dio. holn 

Imm fillt'l wt'lds. to all 
conn«tion• and t'ach 
11dt' at 1tiltt'nt'r plott'. 

200 

r~~ ·~~...;~ ~1 __ _ 
_1W$12 ·. ~.~ 

I I r I I 
I I 1 1 
I' . : I 

I l I ! I 
I I 'I 
I I I I i! I : I 

Opl1onol 
45• Chomttr 

L19 .u 
-i7 

I~ 
~IOiD ""'' I "'··---
Pit'Ct'-@ ~ I ~ l-Pit'Ct'-@ 

38 

275 

ELEVATION 

12 
137 

]]mm dio. holft 

~ 

137 

e!:M:! 

;f:[]J)] 
e mm d1a how _J ~L 

WAIL Of 3 mm PIAMET~ 
MT'bCHINEO M~. PIN·Pit'tt t 
- MALE BRIDGE BEARING Pl.ATE 

-~ 

~ 

__ 2QQ_. ____ t_ 
- J9C:> 3-·- lQQ .. 

-.,..!1CL _5Q_"f 
• ,. r·---

1E¥21 ~ 
_1 r=,; '1m· · \11~1 £ 1T I 11 \! I~ 

I I I 1
1 

I I I: I I: : : 
I I I 

: I I: I 
I I ' 

END ELE.YATIO~ 

BRIDGE BEARING PLATES 

ANO DETAILS 

, ........ " .. MS.~ 

"gure 18 

" 0 



tSmm M.S. 
Piotr 

TIMBER TENSION CHORD (HEAVY CHORD CONSTRUCTION) 

3600 Ovrrall 

)000 (lo ctnlrn or btarina holn1 
2!100 Ovrrall l Tlmbrr Mc lion 

------- . --· ______ JHL-tc..itu;Q.LQ!mrnajon 

pin a 

&mm MS. 
Piotr 47 mm thick 

timbrr mrmbrr 

200 . 4S0111941115mm 1' 298 n I I I fr:;~ ;:I 
'•mbrr packrr •

0
. 

- -!~ IJ] 
• 1 m1--t1~;l~ _:.,_. rn I .... . 

1
1 \Ii .... __ ir-1 I 

' < I ~ 1-J, 
.. 50mm dlo. ENO ELEVATION 

Nail crntrn on 
tronl tocr ot 
ar.umbly 

Nall crntrn on 
rrar tac:r ot 
QHtmt?ly 

Timbrr Trnaion 
12 mm dio. Chord liaing .,J!7 
dowrl pina plalr pin 11 

no th n 
f' RON T ELEVATION 

4 Locating naila 
4·88mmdia.1150mm long 

Split ·-
6 mm M.S. Piotr. 
Tlmbrr mrmbrr. 

15mm M.S. 
Plair 

...----- M 12 Boll 100 mm long noila, 4 no 10101 to , , 
rach Spac rr. Dia mt Irr 4 ·&fl mm Spacrr ~ Dowrl', pin hrad5 

wrldrd to platr 
allrr 'driving in 
occordancr with 
atandord bridgr 
panrl platr mrlhod 

: ·- ~Ii· :•nnyw•~! >OL, r-~T=;;iJ I :::a:: I I 

1.•ooJ 250 l '?W ~ l •oo T 2 !IO J,cxJ 
r , 

Timbrr mrmbrn -
2'!100 ovrroll by 
47mm thick ~ t2mm diax!iOmm 

long dowrl pin• 
trom both aido of 
thr a aumblv-----i=ilh:J I I ~-.Jrl--I nbi 1 
50 mm d1a a 149 long I 

SCRAP VIEW Olj 'A-ii 
Figure 19 

._, 
•I 



~ 677 ~ ~If-£ F ~ --- -- --H-- --f--- ~ - fl1-~-£ TIM BER TENSION CHORD 
LOCATING PLATE (Scalr 1:4) 

ELEVATlON 
2 rM'I dia. holt 

300 

110 

ll!imm 
d1a. holt 

tND ELEVATION 

52 mm dia holt ll·S mm 
dia. holt 

~r 

•·' t-l--1-~ 1 _;.. I- + __ · -@---.., ·_, _ -- I T 

0 .. 
I I holr 1 no. lolal l ~ I~ I 1 13-Smmdia 

_ ,/.- j.,_ A...~°" l~mm bolt 

---11 I - + - ,-- $ 
.i.. 1-mm die.hole, 

4 no. total 

0 
0 .... 

ENP ELEVATION 

~o 

fmn~~-1-=-!( ~= $ 
fJiD 

DOWEL PIH DETAIL (Scalt U) ELEVATION lli.YlliQH 

TIMBER TENSION CHORD 
SIDE PLATE (Scalt 1:2) 

N.B. ThtH drawing• Ort 
tor bridgn of htavy chord 
con•lrucllon 

TIMBER lENSION CHORD SIDE PLATE PIN 

'''"'· 20 

a 

"' 



Barrltr po11 upri17'l1 po111io"td 
on pa1r1 of _ t•lro long dttlt. 
booldl ( IOO• i<>a '000 mm long) 

PART SECTIONAL LONGITUDINAL VIEW OH ASSEMBLED BRIDGE ---------· 

Brldgt hall·apan 
p011tion 

Barrltr pOll uprighl 

7S2S Half 1pan lt"gth from btarlng lau lo unlrtlint 
(ISOSO Full span lt~l<om • bta<ino tou lo btOrlng tau) 1 Barritr p01t diagonal bract 

~ 

I 
Polition line 
of brldgt 
btoring 

>SO••O """ f'°'o :::::" 10 ;mlrr ·~=~:o:•ll• 1 
boardl 

. Handrail barritr 

Barri tr 

•1··-------
. !SOS rr1 !!:IO!a ~ 1 ·1 r JQ!Q_JLl ______ --tt 

It------- 111 "lnnn crntrr to crntcr b1grjng1 ~I I 
!t7--~ ~ l!SO , . panfl chord lid!_ __ Mk. 6 13~~ l!SO ' J 

(Slandard chord) 1 

J 

d.U 

0 

"' ... 
J I 

. 
~ 
"' ,,... 

I 
0 

~ 

F19ure 2• 

I 

cl 

" 



PART SECTIONAL PLAN VIEW ON ASSEMBLED BRIDGE 

... 700a!>Omm Htlion UOH·lif 
laid again11 lruH diagona~ 
(7T) and nailtd inlo 1<1mt 
""'"Iii 6no. 10101 IOOmm ID"li) 
l 66 mm d10.(9 SW.G) na1l1 
tach 1ru11 

* 

l!>OdOmm limb• vertical ...-ocn 
U per bay). Btou \imber1 IPOUd 
by l!I01 Jl1 )()()mm long ~oc.er block, 
with •idl· titled Hmm d1a. bolt, 
175 mm IClf\9 Waahera lo be 7S mm 
MIUOre·•lclt by 6rNn M.S plate \0 
aide ot the connection. Na1~ to be 
l·H tnm dio • IOOmm long ( 9 SlNG) 

lrUM~ 

Timber \P(lttr block 
in lrulHI---.. 

11SaSOmm t\orizonlol limber bract 
na1ltd lo undtr\idt ot lrun top 
thord1(I1) and 1paur block w11h 
I no 10101 IOOmm IOOQ 1·66 mm dia. 
(t S.W.G.) nolll 10 tocn lrun conntehon 
Alltrnale twocn 10 lit oppo"d 

Ktrb 

Truu\ ---P@tm• --etf 1 }'!'• - •---- -1-·----uiilmE--=£'* : '. l 
JC ri II 11111 11111 11111 

~ 
I 

! 
t .. 

Bridge\-- ... - -- --· -- --1- 'l~I ,. 
0 

0 
0 
Cl .... t ~ ~I ~ f''."11111111111111!! i-L Tru11~-- ·IHPJ --1<£~ti? :iJ ··-- --+ I -16<QMI I : ; : fl I 

0 

~ 
1'!10 a 50 mm ""heal brat.el J 
to all ''""' boy1 "' above 
lor cHlOill 

TrU11~-t JIJ'P' -----:~~-~- 1 JU$ -~"~!; ---3mf\19 lt111jlllll,llllll)jllll 
- . ·-·.. . --~ 

Spht pln1 1nro• panel ploln 
ond bridge btoring plain ( moi.) 
to retain OHCft'lbly 

~.J.O!!lH!H!f. !2. c;uW.f !.ri.ttUL---Jll 

liA 
TrU11n ahQntd \0 lhal lhf 
br u1ng clra11 lac• rach 
olhtr whrn antmbhng 
girdtr poi" 

• 50mm 11 llOO 11ondord dtck board1 
1idt noiltd togrlhtr and no1ltd 10 trun 
thord1 u11ng 4 no 101a1 100 mm long l 66mm 
dlO ( 9 SW.G.) noil1 1ktw dr 1vtn lhrough 
dtck board 11dn to toch 1ru11 cro1ud 

7!l0d0mm track boord1(r.no.total tach width), 
no1ttd 10 d•ck U1ing 4·06 mm (I SW.G.) !lj() mm 
lonQ ring lhank no1l1 •IClnl drivtn in potrl 01 
lOOmm c•nlrn along •och board 

. ' 
(,, 

Figure 22 



Ea,ra long dtd1 board• 
IOOdO a.c:lion 1 SOOOl1V'I\ 
tong laid on truH c:tnlrt 
- lint conntclion• and tru" 
cmtrnbly hon- span pc:.11ion., 
(Ht Flgutt no. 24 

Hott: Slitw drlun IOOmm 
long nails omltttd lo '"'' 
lruH pantl plat• po1ilion• 

TruM OHtmbly pantl 
MOlk S 

•' 

25011!>0 uc.lion 1rac:k board•, tac.h 
board lw1ct na1lt<:I aero" iii wldlh 
u•ing ISO mm long 1 4 06 nvn dia.(8 ~W.G) 
ring •hank nail• 'lanl drn1tn a' •hown. 
Hail poi" •pactd long1lud1nally al lOOmm 
etnlrn 

' 

I 
£ 

I0011SO wcllon • 1800 mm lono •land$rd 
dttk board1, clou filltd and na1ltd tildt 
by 11dt °' 1hown, using IOOmm • l· 66.mm 
d1a (9 ~.W.G~ nail• •pac:td at ISO mm ftnlrft 
along lht board1 

~---100mm lono • 1·66 mm ,Sia. 
( 9 S.WG) nail• 1hw drlvtn 
through 1idn ol dtck boordl, 
°'" lrun chord polltion• 
only lo uc:urt dtck t>oard1 
to truutd girdtr1. 4 ~· 10101 

·nail• drivt n through tvtry 
board inlo tach 100 mm 
width ol I run· chord· 

t2SaSO Htlion lop chord horizonlal brau to lru111~1g1rdt" 
naittd uling 8 no. total IOOmm long• l·66mm dia (9 SW.U.,noia lo 

Tru•s 
conntclion 100 mm 11 l 66mm dia. ( 9 SW.G.) dnk board no 111 

• -.. notr abOl'f 

tach braet co'lntelion 

TYPICAL E l.EVA!ION StiOWING BRIDGE DECK FIXING DPA!L 

1so.1so He lion• JeOO ~ck ktrb ~ 5:15 minimum from ot 
1upphtd In random ltng1h1 Ord barritr-handra11 po•I• lo 

ktrb halving JOtnl) 
·--- 4 no 101a1 ISO mm long 11 4 06 mm. d1a prwd in· lint wilh a 150 mm long halving joinl p°'1lion 

"'' - c.ul halving joint pcniliontd --1------------r .. .-ii,...ii.--+-----.·1 01 dtlo1ltd------ -· ---·-- • 

t\Omm11401mmd10(8SW.G) i:;::k1r rr I PIT l ) ~ 

(8 5.WG.) rino I.hank nails dmtn • 
Ytrt1cally lo ucurt ktrb halving pinl 
Hail• 1pacrd 1n pair1 aero" lht. ktrb 
widlh 

~!;,::;.~r.~:::·: ... r.:.~·v,~n J rxrxW I I I I I I ~I I I I I 11 J I ,I I I ~ ~ 
I 

Barr 1tr Po''' 't. •OOa!IO mm wclion 1 1800 long 
clou fil ltd 11andard dtck 
board' 

TYPICAL ELEVATION SHOWING BRIDGI:: DECK KERBING DElAll. 

Figure 2~ 

. , .. 



- ... - .. - ~lt.lit..-~~~--~--~--~~---__.. 
107~ 

--~----····· t
--···-·-·-· ... . 107L_ ··-· 

1875 . ---·1&75·---··------~--"'klaa .... 

l\OaSO limb 

15 mm d1a boll • SO mm 
• 4 1n tach bay, w1lll 
45 dia bv 'lmm thick 
WQlhtrl tc.ith lidt 

1?5.Q ___ _ 

G. 

T'~~-+~!!.-r;--- ~,!IC>_ .... --.. 
I .. 150 1 J5Q , I 

CROSS SECTIONAL c:LEVATION__Q_!i 
ASSEMBLEQ LIGHT I CHORD BRIDGE 

(VIEWED ON ; X • X) 

10011 SO by SOOO mm IO"Q 
IPfCial dtek board1 lo 
aupport barrirr (2 nailtd 
in ptr po1ition) 

vHbcal tKaqn 111 tt-t--

10011 SO by 3100 mm long 
dtck board1 11d• na1l1d lo 
tac:h olhtr 1Aing IOOmm lo~ 
by l·66 d1a. naill(IH noln) 

0 

~ -
Cw. noln 
Figurt 22) 

<\. Tru ... 

C\. Trus 

Ci, Truw 

C\. Bridg• 

C\. Trun 
Spll\ pina through pantl 
plalH Mil. l and bridgt 
btar ing platft 

<\. Truw 

<t. Truee 

· .1 \ • 1001150 Crou ·Tit na1l1d \0 l I \ J~~ I ;'~ . ,I ' · ~ch truu ulil"Q 6, 100 mm J\~\\:IH I I JI > < 1 long by 3·66 d1a. nail• 

Ponti PIO\fl Mark 
i...... I 

~nl ltnllon chord1 Mark 1 

- ··- ,j. ... 
000 I . J2oo:= ·>+-·-·-·.Ji>.2 

-· M.QO -----·-----·--

- 1251150 hOl'ilonlal limbtr, bracr Ktrb ritr d1tail1 
Tm b tr aptK.tr block l nuuiru f,u 1up i;nu.-u mirmuirr• 

ua,i,r.,g ( , 100,,"'.,'J' long II J.66 'dia. I -rr- ~omi111d> 

-i "" '''no-. · lo 

• • -· •• .- t . --·· -· . ..:1.· . ·• _ -· .. , , • •· •• I I I I I I I I I :1 I I I I I I I ~ -·-. ' . . ' . 
- ·-· --. . -- .• -;1;-~ - 1-- -

. . . . - , .... _ ... -- -· ;__::1 .• _-==:1. -·-··---·- ......-- -
I~ ( : : • • • :.- . ..! :ig ~ 0 

\ 0 

~ 
I ./"Jo- :il 

)' ..... ~ ~ ~ . . - - - _..,. --- .. . . l .. ..•. ..... ... - . ..-__ ·-- ·-- -.... ·--·-· ,_ 

l I 
~ I• I~·~ 

-·- ---·- ·- ·- .. --- 0 > 
_l!J ____ . ·--- ---- - --· --- .. ~8 

~ . . .. _,~ . -" . ;~ -~ 
....... 8 ·-·- - .... ----- ID 

"""~-~ . . "" 
~n ~ 

• ·~ '-- ·-1-
) } . . ) 8 ~ . . . OI 

. - ~ .. ... ;__I_!. 'i__I. • ~~- ... -. -·- ·- . -· -· ... . - ..... 
~·E - -1 -· . . . . . .. - .. . ----'. ... , L_ -· -.. . u• .... __ ... & .• :I .. --.: .!j· Tll-rlT 111111 II I I 

r· .. J}Q~ - ~ ... 1!>0!> ···--.., 
JOIO . . . .. ____, r 

.. 

PART SECTIONAL PLAN VIEW 
ON ASSEMBLED LIGHT CHORD 

lliUfillt 

- 'l!>Oa SO Running board1, na!Md 
to dtck u11ng llant dr 1v1n na1i., 
4·06 d1a by ISOmm long 1n po1ra 
at JOO mm untrn 

F•ou•• :P-4 

·I 

I' 



CROSS s.fCTIONAl ElEVATIO~ BRIDuf HANDRAIL - BAAAIER DETAILS PART SIDE ELEVATION 

lOOalOO Mct•on hondtail-borritr po11 upt1ght1, 
17\mm 0111rall ltnglh. rtlaintd al bottom ot 
lht .. allng by J5mm on ont lac• to hi o..,.r 
brb. Po.la apoctd ol !>05 untrn to wot dirtctly 
ovn nlra long dtcli board&. Poa11 lor · na1lrd lo 
dtcli board& ualng 2 no lolal 100• )· 66 mm dia 

1501125 atction handrail bamtr 
topping ltnQlh1, bull jomltd lo 
1u11 and nailrd through lo 11dt 
rail1. using 100mm lon9 1·66mm 
d1a(9 S.W.G) noil1 al 300mm crnlrn 

125• 50 ucllon 11dr roila, cut and litlrd 
on "''· Fiud 10 po1t1 ~1ng 4 no 10101 
(9 ~WG.) nail& 3·66 mm d1a.11 100 mm long 
to roch 1idt roil. S1dt ro1l1 bull 101nlrd 
011tr alttrnatt poata, na111 dri11tn from 
oppo11lt 1idt 

Ct S.W.G.) naila l50 1650 

ffi~aid-~t~ua ;.·5-a~~;1r Sidt Rail1 
20 l<: 

·-:.-·-·1--- .. ~~-=n~-~~ ·-
_ l2mm d1a boll a 200mm long w1lh 

50mm 1-quart 1idt • Jmm M.S. plOlt 
WOShtrl fOCh lidt 

-- 4 no 10101 (9 ~W.G.) nail• l-66mm dio 
x 100 mm lono spar.rd as shown and I I t : ! ! < 

Nail po"hons 

-----------·-· # ,._ ... 

§ 

!. 

drivtn In trom dlogonal bract sldt t i ' i 11 I 
ol conntc lion 

..... Noll positions 

__ 1001150 uclion 
1loping diagonal 
bract. 1ilt cul lo 
ltnoth and lhaprd 
lo •uil Bract noiltd 
a11d bolttd in 01 1hown 

J ,,. I t " r4'~" ' V4 :Xf VP r ·~n ,t' > \. 

LI0011 SO Htl•on• 5000 mm 
long.clow t1lltd drck 
boorda, lak:I In pa1ra 
to aull po11 po111t0ns 
[ ndl aplay cul on ailr 
to auil diagonal po11 
bfact hnt 

12 mm d1a boll 1 200mm lonQ with 
SO mm aquart a.dr a )mm M~ plalr 
woshtrs tach 11dt UM alao ' no 
lolal 1001) Hmm dia. (9 S.WC..) na1l1 
dr111rn trom roU\ sidt 

£ 
End truH End 

~Q~L-- IQO J 
-1 

I 

-1--TruH 250a')() ~ Top chord 

-- Dtck board ralrnl 

lruH 

.. 

-----+- Exira long drckt>oord1, 
IOOd10a~OOOmm long, 
to •upport handro11-
borrltr pos11 

I 

11mm d1a boll a 200mm long 

100.so Hctiona l&OO long 1lon~ard dtek boardi 

12'mm dia. bolla ?~Omm long w1lh 50mm 1quorr 
11d1 a lmm M.S. platt wo1hrn roch tnd. Conntcla 
po•I• lo krr b• · 

150al~O uction ktrb, tw1ct noiltd inlo dick 1Joord1 
a• 1t1own Ultng (8 SW.u.) ring V.onk nail• 1, 06 mm 
d10 • 150 mm long Nail pain at JOO mm •pacing along 
htrb ltnglh. Ktrb lo br halving· 101nlrd 

F11111re ;,a 

. ' .... 



~ 
Ot f 111t TruH 

~ 
1 

-3--
SpM pin thro 
Ponrt Plo\n 
toll 9 and ta 
btar inQ pin• I 
to rrtaln Stttl 
Chard OMolmtiM 

TenslonChord Mk. 6 
(oppo1ilr 11dr 1drntical) 

ct. 
01 Sttond TruH 

12!ixl!l<>x ?!IOOmm lor\ij 
Tmbrr Spacff(cut to ltnQlh on 
.;tr), placrd brtwHn ~k 6a 
and Mk. 6 Chord•, nailrd 
ttvough Strtl Chord• ca 
drlailrd brlow 

G. 
01 Third Truu 

------ _Jr-._ ~-.::-.... ·1-;'-~:-tJ-r:r=.I!\=' ~t--41Jt~~-.::;;l;-rlt-1 --.--11~--
-- -.J 

~!llnUL11mbU 
, Spaur trngth 

Nailing holH- nails 4·88 nvn dia. 
• 6!imm Iona (6 SWG) at l!»Omm 
crntrrs 

Ttnlion Chord Mk. 60 
(oppositr 1idr idrnticol) 

JOOO to brorina crntrrs 

~ 

l ~ 3000 to bror1ng crntrr• 

1t--------E•trnL-2!J•n1lon ChOl'd Link Mk 6-
S mm dia a 1 mm Modit1td (ll!IO) QC Mk:2 :Modihrd lllOo) 1 11 _.,._f.l!lf!ll.QL Y101J2!! 

Chord I.ink Mk 6 
or Mk 1 flat machinrd M.S. 

brorlng wolhrrl 
d11Urd tor SO mm 
pin• and uu d at. 
1pacer1 brtwrrn 
Mk I limllcin Chord1 
and Ponti Aotn 
Mk. I and to 

Ot Trull 

£Tru~~«~ 

Panel Piotr 
Mk ta 

link M 
or Mk 2o-Modlflrd (3100) 

PART ELEVATION ON ASSEMBLED BRIDGE TRUSSES SHOwYING 
MODIFIED STEEL LINKAGE ARRANGEMENT· LINKAGES REPEAT 

Piotr Mk 9 

Truss Chords 11 rrbalrcl 
brhond Panrl Ploln 9 
and 9a pins 11'1 9mm to 
occommodatr fhr pins 

<t. 
01 Stcor.d Truss 

I 

TrnaionChords Mk. 6-
Mod1l1td 

<t. 
Of Third TruH 

Eatrnt ol T1mbrr Spocrr I 
lrngth 

--.. >--·-·-~--K~~ 

l?~x~wadn 2~00mm long 

L
Timbrr Spacff- for notn 
w. abovr 
For Light Chord Mk ?l'Zo Tmlion ChOfdi 
con1truction tht Timbrr Modilird 

Mii. 60-

Hrovy Chord tonstruchon 6160 only shown on lhi1 drowinQ 
Lig!lt Chord cont.lfuctlOfl 1120 1drnhcol in arrangrmrnl 

Spoc" lrnglhl art 10011 
14S w1dt 11 2!100 mm long I 

Bridgr Hall- •pan po•alic•n 

PART SlCTIONAL _t'LAN VIEW ON ·w-w' SHOWING MODIFIED 
ARRANuEME.NT OF STEfL LINKA<jE5 TO EACH TRUSS ASSEMBlY 

., ,. 

Figure 2e 

• 
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100 ----! 
r--~~IOmm T1ghltning 

Olol Gougt with SO mm 
long tranl noding up '
to 0 · 01 mllla. 

~ 
~Atftr j I 

to no~ 

l no. 10101 "''~-- __,,- _J 
60 

,.. 
~ 

Scrtw~tl ~ 

l __- 1) 52 mm dia for H1a11y 
~f LL } -------Makt 'l Bracktl• w.1\h 

Chord 

Chord 

fi: ,... 

~ 

2) loO mm d1a. tor LtOht 

'L' SHAPED ALUMINIUM 
BRACKET 

.ARRAN(>EMENT FOR MEASURIN\l 

DEFLECTION OF MODULAR BRIDGE 
PANEL -

- --·-- --- .- I =--1"=" I 

Unl11traal Clomp and_______ I µ_J , ..... 
Holding Rod Ant mbly 

M.S. Platt (150a150) 
lu11d lo concrtlt baH 

with mogn1tic bau 

IMPORWil 

Thia drrJ. lo bt rtad in 
con1unctic.n with fioure no. 27 

Concrt\t Bait ~-

g 
--• I I I 

.. 

/20lx 20) C I , o umn• -·····- ~-·-· 
--~ 

-- ,.J.., "°""~ lli hflghl l40 f t mm 

1700 

FLOOR PLAN OF TEST R!Q 

' " 

'''"'• 2• 
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Surtoc• plontr ond 
thlCllntHtr 

Trapdoor lhtough to 
outsi<lt otltut bin Rodaol or m ioOw 

optrotor 

I 
iCI' 

~[© J ' 
Bans lor pontl e 

0 

~ 

i 
E 
~ 

C won ood point 
ploln. atort 
compltttd pan.ta 

Bins tor 
pant\ pms 

Honoino or to tor tompoti '1< 

Btndl ond vnoll 
pga '°" OSHm~ 
of txoc;eng l'lc 

O..po tch boy tor 
compltltd pontls 

'~il'°'ftD ~ 
~ 

__J-

Drill Drill ~''''''''''''' 
2 ~ .~-. 

H.ll.U 
.0 

...... 
:12c 
ii\&. 

LJ 

Wtlding J.IOrt Olfatt 

_,. 

Bins. forpontl pins. 
Tool rock• 

.Ttmplotn 

TVPICAL WORKStlOP ARRANGEMENT fOH 
ASSEMBLY OF MOOULARBAIDGE PANE::LS 

~-1;1,---=rrrrm-

Kty 10 Slagt numbtrs: 

] 

4 

~ 

6 

7 

8 

ea 

9 

10 

IOo 

II 

Sri ol unpiocnufj l1mbrr 

Onr latf \urlaud (or tdgt lor 
dtek1ng) 

Surfactd and lh1c-nrsud 

F1nishrd, crost;-cu1, mrmbtr'> 

Timbtr mrmbtr'> qwoiling 
as.umbly 

Autmbltd plain holl -pontl 

Antmbltd brockr\olrd hall- ponrl 

Ponrl movn lolrrally 101 I hr 
comtrs lo bt drillrd 

Turn plain panri ovrr and 
\ltdt lo slo9r 9 

Parking orro lor plain hall -
panrl and \I ldr Ip slagr 11 

Rolalt txackrltd hall· pantl 
by 1eo· 

Slidt brochltd holl·pantl 
onlo plain hall 

Boll and nail 109t lhrr •ht 
h(llf - pantls 

ll Rololt pontl b) 90' 

I) Welding bay 

14 DeKale ond porll lor removal 
lo dcspolch boy 

"011•• 3'> 

' u., 
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ANNEX 4 

Workshop plans 

(timber construction - 480 m2) 

with integrated storage and off ice space 

Seven (7) plans follow 
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