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Abstract 

A Central Equipment Maintcnance Workshop is proposed to handle complete overhaul and 
maintcnance of all vehicles and heavy equipment serving the Suez Governorate. Services are to 
include road maintenance equipmcnt, sftr cleani equipment, waste-disposal vehicles electrical 
department vehicles, housing department vehicles, as well as vehicles of sanitary & drainage 
dcpartmcnts, agricultural administration, civil defense, utility police, traffic, fire-fighting, social 
affairs, and education departments. In addition, aftcr fulfilimcnt of primary governmcntal functions, 
workshop would be available for repairs to private sector vehicles and equipmenL For extremely 
difficult repair, which might be beyond cababilitics of workshop, private sector specialized firms 
would provide the services. 

Workshop is to be located at the site of a heavy truck garage located on the Suez-lsmailia 
Road (Km. 2). This parking area is presently not used. It consists of about 6,700 m2 of concrete 
base parking area including an office space of about 87 m2. Lighlin surrounds tlhe area, with full 
utilities cvnncctions provided. 

The proposal is to enclose with metal sheds about 1200 m2 to provide workshops and vehicles 
service stations and to construct stores and welfare buildings requricd for workshop operations. 
The remainder area will be used as a parking space for vehicles needing repair. Appropriate 
machines and tools are to be provided including diagnostic equipment, workshop machines, wheel 
balancer, Lathes, shapcrs, alignment and tyre repair equipment, battery chargers, exhaust pipes 
repair equipment, sewing machine for repair of car's interior, as well as washing and lubricating 
equipmeat. The central workshops will be leased to the private sector. 

Estimated Project Budget is LE 692,000. 

Estimated implementation time after receipt of order to commence the project is 46 weeks. 
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L riec Definition 

A. 	 Construction of and equipping a central maintenance workshop at the present site of a 
heavy truck parking garage is proposed. 

B. 	 Workshop will be equipped with machines and tools required to carry out all types of 
maintenance and repairs, excepting very major repairs not suitable to the shop 
equipment as proposed. 

C. 	 The purpose of the workshop will be to provide a repairs and maintenance facility for all 
departments of the Suez Governorate fleet of vehicles and heavy equipment. 

D. 	 Present site consists of a walled enclosure with two entrance gates, office space, a 
parking area of concrete pavement, surrounding fighting system,s, and connections to 
water, sewer, and electricity mains. 

E. 	 The proposal is to convert the 6,700 m2 of parking space into 1,200 m2 of workshops, 
stores and welfare buildings with remainder to the use for parking of equipment awaiting 
repair or pick.up. 

F. 	 Existing 87 m2 offices and WC will be used for workshops administration. 

G. 	 Appropriate machines, and tools arc to be provided, including diagnostic equipment (i.e. 
engine analysers, etc) for engine repair and maintenance. Cost of vehicle equipment is 
detailed in section V of this report. 

H. 	 The workshops will be leased to a private sector specialized firm by competitive bidding 
(see Suez Governorate letter appendix 1). 

II. 	 Projed Justification 

A. 	 Owing to present lack of adequate maintenance and repair facilities in Suez, many 
vehicles and much heavy equipment does not receive adequate maintenance leading to 
premature breakdown. 

B. 	 Major repairs arc accomplished in Cairo, owing to lack of adequate repair facilities in 
Suez. 

C. 	 The proposed site is located in Suez, along the Ismailia Road (Kin. 2), presently unused, 
with some amount of civil works, to be converted into a central vehicle and equipment 
workshop for the Governorate of Suez. 

D. 	 Such a facility will provide many jobs for mechanics and laborers in the Suez 
Governorate, and can be also used as a training center. 

E. 	 In addition, the workshop could provide an additional revenue source for the Suez 
Governorate by leasing it to the private sector and making it available for repair and 
maintenance of local private sector vehicles and equipment. 

IlL 	 Facility Location and Layout 

See Figure 1,2, 3 and 4. 
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IV. Project Staff Rcouiremgnts 

Two governorate engineers (one civil and one mechanical) will be assigned by the 
governorate to coordinate the activities needed for the proper implementatioa of the Project 
and supervision of Civil Construction and mechanical installations. The salaries of the two 
engineers will be borne by the govcrnorate. 

A. Civil Worki 

1) WorkshgD 

a) Soil investieation 

Boreholes for foundations 
25m depth and submission 
of soil report 

b) Earth Work 

1.Demolition of existing 
floor at places of foundation 
ground beam & repair pit and 
transportation of residues to 
to disposal site 

2. 	 Excavation for foundations, 
& repair pit and transportation 
of excavated soil to disposal 
site 

3. 	 Filling using compacted sand 

c) Concrete work 

1. Plain concrete (180 kg/cm2) for 
foundations using sulphate 
resistant cement 

2. 	 Reinforced concrete (250 kg/cm2) 
for foundations, ground beams and 
repair pits using suphate resistant 
cement (rate excludes reinfor­
ment) 

3. 	Concrete floors (250 kg/cm2), 
20 cm thick, including joints 

4. 	 Supply and installation of steel 
reinforcement 

Uit Qjy Unit PriT1L 

LE LE 

Lm 100 35 3500 

m3 30 50 1 

m3 300 5 1500 

m3 190 5 950 

m3 25 70 1750 

m3 85 120 10200 

m2 150 25 3750 

ton 15 950 14250 
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d) Dame Proorfn 

1. 	Damp proof course consisting of 3
 
layers of bituminous membranes on
 
glass fiber base, 1.6 kg/m2 and
 
four mopping coats of oxidized
 
bitumin (1.5 kg/m2) for pit base 

2. 	 Damp proof course of above
 
formation for pit vertical wall,
 
including external brick wall,
 
12 cm thick 


3. 	 Painting of foundations surfaces 
with 3 coats of oxidized bitumin, 
1.5 kg/m2 each coat 

e) Structural Steel 

1. 	Supply and installation of struc­
tural steel, including painting 


2. 	Supply and installation of stcel
 
anchor bolts 


3. 	 Grouting with rich cement, anti­
shrink mortar 


4. 	 Supply and installation of 
galvanized painted corrugated steel 
sheets, 0.7 mm thick for vertical 
cladding 

5. Supply and installation ofgalva­
nized painted corrugated steel
 
sheets, 0.7 mm thick for ceiling 


1) Finishings 

1. 	Repair of joints between existing
 
floor slabs including removal of
 
top part of joints filler and
 
replacement by approved filler 


2. 	 Floor scrced, 2 cm thick, using
 
anti-skid mortar 


3. 	Sand lime brick walls, 25 cm
 
thick 


4. 	 Steel windows, including hardware, 
painting and glass 

5. 	Lining of repair p;t walls with
 
glazed ceramic tiles, 0.6 cm
 
thick 


m2 

m2 

m2 

ton 

ton 

m3 

m2 

m2 

l.m 

m2 

m3 

m2 

m2 

20 


50 


200 


25 


0.5 

1 


350 


700 
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650 


55 


35 


70 


12 240
 

22 110
 

3 600
 

2200 55000
 

1500 750
 

1200 1200
 

15 5250
 

15 10500
 

2 800
 

10 6500
 

110 6050
 

110 3850
 

25 1750
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g) Lgtng &Eetian Connections 

Supply and installation of 
lighting lamps, cable, elcctri­
cal fixture, switch boards and 
connections to equipment sum 15000 

h) Plming 

Supply and installation of water 
piping and fire fighting stands sum 5000 

Sub-total LE 50990 

2) Spare Parts. tyres and batteries stores 
andwelbailding 

a) Earth Work 

1. Demolition of existing floor at 
places of foundations & trans­
portation of residues 
to disposal site m3 50 50 2500 

2. Excavation for foundations and 
transporation of excavated soil to 
disposal site m3 300 5 1500 

3. Filling using compacted sand m3 200 5 1000 

b) Concrete Work 

1. Plain concrete (180 kg/cm2) for 
foundations using sulphate 
resistant cement m3 12 70 840 

2. Concrete floors (250 kg/cm2), 
20 cm thick, including joints m2 250 25 6250 

3. Light weight concrete, 5cm average 
thick, for top ceiling slopes m2 350 4 1400 

4. Reinforced concrete (250 kg/cm2) 
for foundations using sulphate 
resistant cement (rate excludes 
reinforcement) m3 20 100 2000 

5. Reinforced concrete (250 kg/cm2) 
for columns, ground beams and ceiling. 
(Rate excludes reinforcement) m3 85 150 12750 

6. Supply and installation of steel 
reinforcement ton 10 950 9500 
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d) Dam2 Proofing 

1. Damp proofing course consisting of 
3 layers of bituminous membrane on 
hessian base, 2 kg/m, and four 
mopping coats of oxidized bitumin 
(1.5 kg/m2) for ceiling & toilet 
parts m2 400 10 4000 

2. Painting of foundation surfaces with 
three coats of oxidized bitumin 

e) Fnsi 
m2 125 3 375 

1. Concrete brick walls, 25 cm thick m3 100 75 7500 

2. Clay brick (Tafli) walls, 25 cm 
thick m3 10 70 700 

3. Concrete brick walls 12 cm m2 100 15 1500 

4. Clay brick (Tafli) walls, 
12 cm thick m2 40 15 600 

5. Repair of joints between existing 
floor slabs including removal 
of top part of joints filler 
and replacement by approved 
fillers l.m 150 2 300 

6. Ceramic floors lOxlOxl.l cm m2 350 20 7000 

7. Ceramic skirting, 10 cm height l.m 200 2 400 

8. Cement tiles for top ceiling, 
20x20x2 m2 350 6 2100 

9. Cemunt tile skirting, 20 cm height l.m 120 1.50 180 

10. Sand lime plaster for internal 
walls and ceilings m2 750 5 3750 

11. Cement plaster for internal walls 
and ceilings m2 100 6 600 

12. Plastic paint m2 850 5 4250 

13. External cement stucco m2 500 15 7500 

14. Glazed ceramic tiles 0.6 cm 
thick for lining of walls in 
showers & WC areas m2 250 25 6250 

15. Wooden doors m2 15 100 1500 

16. Wooden windows m2 30 100 3000 
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f. Thermal Insulation 

1. Polystyrene boards, 3cms thick m2 350 10 3500 

g. Lightin 

1. Supply and installation of lamps, 
cables, fixtures sum 5000 

h. Plmbing 

I. Supply and installation of showers 
water closets, water supply piping, 
drainage piping, fitures sum 5000 

Sub-total 102745 

3) Sheds for Cars &Trucks body repair 
exhaust pics repair. sewing. battry 
charger. tres repair. washini! &lubrication 
ara 

a. Earth Work 

1. Demolition of existing concrete 
floor at places of foundations and 
transportation of residues 
to disposal site m3 40 50 2000 

2. Excavation for foundations and 
lubrication pit and transportation 
of excavated materials to disposal 
site m3 250 5 1250 

3. Filling using compacted sand m3 190 5 950 

b. Concrete Works 

I. Plain concrete (180 kg/cm2) for 
foundations using sulphate resistant 
cement m3 25 70 1750 

2. Concrete floors (250 kg/cm2), 20 cm 
thick, including joints m2 150 25 3750 

3. Reinforced concrete (250 kg/m2) for 
foundations & lubrication pit base 
and walls using suphate resistant 
cement m3 20 120 2400 

4. Supply and installation of steel 
reinforcement ton 2 950 1900 
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c. Damp Proofing 

1. Damp proof course consisting of 3 
layers of bituminous membranes 
on glass fibre base (1.6 kg/m2) 
and four mopping coats of oxidized 
bitumin (1.5 kg/m2) 
for pit base m2 20 12 240 

2. Damp proof course of above formation 
for pit vertical wall including 
external brick wall, 12 cm thick m2 50 22 1100 

3. Painting of foundation surfaces, 
with 3 coats of oxidized bitumen, 
1.5 kg/m2 each coat m2 100 3 300 

d. Structural Steel 

1. Supply and installation of 
structual steel, including 
painting ton 6 2200 13200 

2. Supply and installation of 
corrugated galvanized painted 
steel sheets m2 630 15 9450 

e. Finishinga 

i. Sand lime brick wall 12 cm thick, 
external side pointed m2 350 15 5250 

2. Glazed Ceramic tiles, 0.6 cm thick 
walls & pit lining m2 400 25 10000 

3. Repair ofjoints between existing 
floor slab including removal of top 
part of filling material and repla­
cement with approved filler L.m 300 2 600 

4. Anti-skid cement mortar, 2 cm 
thick m2 630 10 6300 

f. Plumbing 

Supply and installation of all water 
piping, draining channels, fire 
fighting stands sum 5000 

g. Electrical 

Supply and installation of lamps, 
fixtures and cables. sum 4000 

Sub-total LE 69440 



a. Repair of expansion joints including 
removal of top part of filling material 
and replacement with approved fillers 

b. 	 Construction of light weight steel 
sheds for car park, forging and 
tyres inflation areas 

c. 	 Electrical works for site (additional 
lighting poles, cables, connections to 
workshop and ancillary building) 

d. 	 Water and drainage site networks 

Sub-total 

Total of Civil Works 

1) Workshop 

2) Stores & Welfare Buildings 

3) Sheds for car and trucks repair, washing 
and lubrication 

4) Yard 

Total, Civil Works 

B. 	 Civil Design Fees (3% of Civil works cost 

including periodical supervision) 

C. 	 Mechanical Eouipment 

L Cars & Trucks Washing 

a. 	 High pressure cleaner 

b. 	 Turbo laser cleaner 

2. 	Lubrication 

a. 	 Four post lift for lubrication 

b. 	 Complete set for grease distribution 
including trolley (up to 200 kg), grease 
pumps, rubber hoses and grease guns 

2 X 1850 = 
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I.m 1000 2 2000 

sum 20000 

sum 

sum 

6000 

6000 

34000 

LE 

LE 

150990 

102745 

69440 

34000 

357175 

M1715 

Price (LE) 

6500 

5500 

13500 

3700 



c. 	 Complete set for oil distribution
 
including trolley (up to 200 kg), oil
 
pumps and oil hoses with oil guns
 

2 X 1850 = 	 3700 

3. Wheel AlimmenL balance and tvo rCair 

a. 	 Electronic wheel alignment equipment 12000 

b. 	 Wheel balancing machine with micro­
compressor 9000 

c. 	 Wheels tyres mounting and demounting 
(14" to 52") machine 20000 

d. 	 Jacks (large size) 4 X 500 2000 

e. 	 Rubber welder 2 X 250 500 

4. Battery Charger 

Battery charger (fast & slow) 	 1000 

5. Exhaust pipoes repair. manufacture 

a. 	 One four post lift 13500 

b. 	 Manual sheet metal rolling machine 
(1.5 mm) 	 2600 

c. 	 Manual table sheet metal sheer 
(.5 mm), 1.00 m width 5500 

6. &3.fn 

Sewing machine 	 1200 

7. Body repair &paint 

a. 	 Pulling equipment, pull rods 600 

b. 	 Basic hand tools 150 

c. 	 Disk sander 350 

d. 	 Compressor, 300 liter 3000 

e. 	 Spray gun 250 

f. 	 Oxyacetylene cylinder with accessories 
for welding 1600 

g. 	 Welding transformer and arc welding torch 600 
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& Workshol Eouipmcnt 

a. Diesel injection tester 8500 

b. Nozzles test master 7000 

c. Engine analyzer 22000 

d. Generator - alternator - starter 
components analyzer 3000 

e. Mechanical saw (5 hp) 4500 

f. Shaping machine (0.5 m stroke) 
locally made 12000 

g. Lathe, 1.5 m stroke, locally made 18000 

h. Universal lathe grinding machine for 
brakes drums & disks with accessories 29000 

i. Vertical drilling machine, 25 mm 1900 

j. Oxyacetyline torch with tubing 1600 

k. Welding transformer (400 amp) and 
arc welding torch 600 

1. Compressor (300 liter) 3000 

m. Blacksmith forge 1000 

n. Press (60 ton) 8000 

o. One four post lift 13500 

p. One two post lift 13000 

q. Crane Iton 4000 

9. Tn inflation 

r. Compressor, 300 LE, 5.5 hp with gauge 3200 

10. Tools. fnrnitur 

s. Hand tools 3000 

t. Workshop tables, cupboards, store 
racks 8000 

u. Small mechanical equipment (grinding, 
drill, etc.) 4000 
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20000 

I. Consumed aricles and spare Darts 

v. 	 Consumed articles (welding, rods, paints, 
etc ...) 5000 

w. 	 Spare parts as requested by SUEZ
 
Mechanical Directorate 


12. Erection of rmed rauiment includinLg 
electrical connections 20000 

Total of Mechanical Equipment 320550 

D. 	 Fee for Mechanical and Electrical 
Consultant (layout, connections, tenders) 3000 

Total of Proiect
 

- Civil works 
 LE 357175 
- Civil work design fee W3 
- Mechanical equipment 320550 
- Mechanical Consultant Fee 3000 

Grand Total LE 691440 

Rounded to LE 692000 
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V. 	 Bidding & Contract Procedurc 

A. 	 Civil Wor 

1. 	 Only prequalified contractors, selected via a standard prequalifations procedure, will 
be invited to bid. Qualified contractors shall have a thorough experience in 
construction of steel structures. 

2. 	 Tender documents shall include general and special conditions, detailed drawing 
specifications and bills of quantities. All tender documents will be submitted to the 
technical assistance contractor of USAID for review prior to issuance of call for 
tenders. 

3. 	 Contract shall be limited to a maximum ceiling price based on drawings and 
specifications. Unit prices will be used in evaluating payment certificates and 
variation orders. 

4. 	 Foundation designs of workshop buildings shall be based on a minimum of 2 soil 
boreholes, 20 ms depth, performed by a specialist firm, directly hired by Suez 
Governorate prior to commencement of design work. Additional four boreholes will 
be performed by the civil wo, k contractor (see bills of quantities of civil works, 
item V.I) to ascertain the results of the boreholes previously made. 

5. 	 Tenderers should be allowed to submit alternative designs to the workshop tender 
designs to allow for use of modern systems of prefabricated steel construction. The 
alternative tenders, including alternative designs, shall be attached to the original 
tenders (of the basic design) and shall include detailed drawings, basis of design and 
design calculations, architectural details as well as explanatory catalogues of the 
system and lists of projects executed before. The review of the alternate design, 
by USAID technical consultant or Suez Governorate consultant will not reduce the 
responsibility of the contractor for his alternative designs. Payment for the 
alternate shall also be based on a lumpsum ceiling price. 

6. 	 Existing floors, in the garage site, shall be preserved with minimum spoilage or 
demolition during construction. Accordingly, the borders of excavated parts shall be 
of minimum dimensions allowing for execution of foundation. Also, equipment with 
rubber wheels shall only be used for construction. Maximum limits of parts of 
floors which will be demolished and re-constructed shall be pre-determined in 
contract. Repair or reconstruction of spoiled floors, outside those limits shrii tw 
paid for by the contractor. 

7. 	 Civil and mechanical works (installation of equipment) shall be carefully coordinated 
to avoid problem of mismatching of machine supports and removal of new 
constructed parts. 

8. 	 Scop of work 

Construction of workshops, welfare building store, sheds for repair and vehicle 
lubrication and washing, parking shed, (see figures i, 2, 3 and 4) as well as the 
supply and installation of utilities in the yard and repair of joints in existing floor. 
Generally, construction will be comprised of the following procedures: 

a. 	 Demolition of concrete floors in places of foundations and reconstruction of 
floors after completion of work. 
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b. 	 Excavation and backfilling 

C. 	 Construction of reinforced concrete foundations, machine foundations, pits, 
columns and ceiling. 

d. 	 Construction of steel frames and claddings for workshop and sheds. 

e. 	 Erection of brick walls and placement of finishings (plastering, painting, 
flooring, ceramic linings, windows, doors, store racks, workshop benches, etc...) 

L 	 Installation of roof and pits water proofing layers, thermal proofing for top 
ceilings and painting of foundation surfaces with protective bituminous paints. 

g. 	 Installation of water and drainage piping and sanitary fixtures inside 
buildings. 

h. 	 Installation of electrical conduits, cables and lighting fixtures inside buildings. 

i. 	 Installation of utilities networks (electrical, water supply, fire fighting 
sewerage. 

j. 	 Repair of existing floor joints 

9. 	 Evaluation of tenders is to be made on the basis of iuwest price bid in compliance 
with conditions of contract and specifications. Alternative tenders including 
alternative structural steel designs shall be technically evaluated considering factors 
of structural rigidity, architectural features, previous experience with the system 
and minimization of foundations area. 

10. 	 Handing over the site to the selected contractor will take place at the time of 
contract award. 

Ii. 	 After contractors' initial handing over of work, a completion certificate will be 
issued by the Governorate. 

12. 	 Final completion certificate will be issued and performance bond returned to 
contractor after lapse of one year from time of issuance of initial completion 
certificate. 

B. 	 Mechanical Eauinmcnt 

Documents pertaining to bids for procurement and installation of equipment listed in 
item V.2 (bills of quantities of mechanical equipment) shall include general 
conditions, special conditions, speficications, bills of quantities, maximum delivery 
periods, period of guarantee (one year) and spare parts requirements. Technical 
assi-'ance contractor of USAID shall review tender documents prior to issuance of 
tender. 

2. 	 Equipment suppliers shall be limited to non-communist countries. 

3. 	 Tenders shall include complete detailed catalogues of equipment as well as the lists 
of spare parts recommended by the manufacturer. 

4. 	 It shall be clearly stated in the tender conditions that the employer (the Suez 
Governorate) shall have the full right to purchase any of items included in any of 
tenders, separately, without considering other items. 
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5. 	 The following specifications cover the main equipment required to be supplied under 
contract. Wherever a certain trade mark is mentioned hereunder or in the aached 
catalogs, an approved similar will be acceptable. 

a. 	 High Pressure Cleaner ("i1:. 5) - for trucks washing 

Working pressure 130 bar
 
Water capacity (max-min) 3-4/3 US gallons/min
 
Temperaturc 40-80 c
 
Heating capacity 63 kw
 
Motor capicity 4-4 hp
 

Can be used with or without high pressure detergent 

b. 	 Turbo laser cleaner (fig. 6) - for cars €lcaning 

Working pressure 60 bars
 
Water capacity (max-min) 2-4/2 US gallons/min
 
Temperature adjustable 40-80 c
 
Hcating cfficicncy 38 kw
 
Motor capacity 1.3 kw
 

Can be used with or without high pressurc detergeat 

c. L 

1) 	 Four Wst lift (fi. 'A 
(three lifts required) 
Capacity 4000 kg
 
Lifting height 1800 mm
 
Motor 3 hp
 

2) 	 Two nost lift (fig. 81
 
(one lift)
 
Capacity 2500 kg
 
Lifting height " mm
 
Motor 3 hp
 

d. 	 Lubrication equipment (fig. 9) 

i) 	 Grease lubrication cQuipment 
(2sets required)
Consisting of a trolley for drums up to 200 kg. grease pump with long 
stem, 4ms, rubber hose with grease gun 

2) 	 Oil lubrication cauipment 
(2sets required) 
Consisting of a trolley for drums up to 200 kg, oil pump (with long stem, 
delivery 9 liter/min.), 4 ms rubber hose with oil gun. 

C. 	 Electronic wheel alionmcnt cquipment (fil. 10) 

Shall allow the survey of all angles rclated to the vehicle alignment on road, 
separately on the two axles in connection with the thrust axle, using only two 
projectors, mounted alternately on the two axles. 
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Digital displays shall allow the direct reading of the collected data, alignment, 
total and partial toe-in, camber, caster & king-pin. 

f. Wheel balancing machine with microprocessor (fig. lII 

A balancing machine with microprocessor including self-calibration, self 
diagnosis and digital data setting 

Max. wheel weight 65 kg 
Max. power absorption 500 w 
Balancing speed 200 rpm
 
Balancing precisiou Igr
 
Rim diameter 10 to 24"
 
Rim width 40 to 510 mm
 
Cycle time 8 sec. 

g. Wheels lyres mountin, and demounting 

The machine shall be adequate for dismantling and erection of wheels tyres of 
diameters ranging from 14" to 52". 

h. Battery charger (ig. 12) 

For both low and fast battery charge, 6/12/24 volts 
DC output rates 70 amp, 73 v/60 amp, 13 v/35 amp, 26-3 v 
Boost rate at 0 volt 375 amp 
Crank rate at 6.0 volts 200 amp 

i. Diesel iniection tester (fig. 13) 

Test engine speed and injection timing on diesel powered trucks, passenger 
cars and off-road vehicles. Measures RPM, delivery start angle, checks 
automatic advance mechanism, checks arrival of the pressure wave at the 
injection nozzles and test engine RPM at idle and higher speed ranges to 
check the correct functioning of the governor. 

j. Nozzle test master (fig. 14) 

Hand operated nozzle testmaster for analysing injector nozzle performance 
before and after reconditioning. 

k. Eneine Analvter (fig. 15) 

A computerized analyzer measuring the following engine parameters 

Parameter range (s)
 
RPT 1 100 to 6000
 
Dwzll % 0 to 100%
 
Dwell deg 0 to 180 deg
 
Timing, strobe 0 to 60 deg
 
Timing, mag 0 to +/- 180 deg
 
Amps Lo 0 to +/- 180 deg
 
Amps Hi 100 to +/- 100 A
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Battery V 0 to +/- 40 V
 
Coil (+) V 0 to +/-40 V
 
Dist. volts 0 to +/-14 V
 
Vacuum Hg 0 ta 25 Hg
 
HC 0 to 2000 ppm
 
CO 0to10%
 
C02 0to 16%
 
02 0 to 20.8%
 
DC volts Lo 0 to +/- 20 v
 
DC volts Hi 20 to +/- Ioo v
 
Ohm (0 to 200 k ohms) 

1. Generator - alternator - starter components analyzer (fig. 161 

Test generators, alte-nators (up to 120 amp output), alternators with internal 
regulators, self - exciting regulators, alternators with diode trios, rotors, 
fields, stator, starters with or without solenoids, starters armature test, and 
starter winding core test and solenoid action tests. 

m. Universal lathe grinding machine (fig 17) for brake drums & disc 

Permits making simultaneous rough and finish cuts on a drum, with one 
carriage. 

Min turning dia 150 mm
 
Max turning dia 1000 mm
 
Min grinding dia 180 mm
 
Max grinding dia 1000 mm
 
Turning and grinding depth 420 mm
 
Spendle speed steplers 18 by 120 rpm
 
Max carriage longitudinal
 
slide traverse 490 rpm
 
Max carriage cross-slide
 
traverse 200 rpm
 
Feed speed 0/250 mm/m2
 
Main motor capacity 1.5 hp
 
Motors for grinding unit I hp
 
Carriage feed motors 0.2 hp
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Complete Programme ofAccessories
 
A complete range of accessories and equiument makes Gerni MiniHot with 
Turbo Laser unique for innumerable cleaning tasks. The equipment is 
automatic descaling equipment. And all accessories can be connected without 
tools. These are sandblaster, foam equipment, pipe cleaner, rotating brush,
floor washer and much more. Therefore it is also ideal tor a lot of trades such 
as the motor-car trade, the transport sector, car hire service, large-scale
agriculture, the public sector, contractors, and small industries. 

Rot igOBuh > ;-'1 Floor Washer
Suitable /or Ideal for cleaning

o or ; re ofIloors - no
surfaces. I splash or drops.j 

Sandblasterrog Foam Equipment
Suitable ortroughr For application ofcleaning of house - t detergentswith

Ironts and removal loam. Increases the 
of rust. concrete length of time fororpaint. which the detergent 

is effective.t..I -' . 

Complete Detergent 
woking piessure bar/psi 6U/870 
Equivalent lubo pessue ball).51 105115-2-0 Ar aie
 
Equivalent lubo cleaning power kW 2_ Gerni Express ate concentrated detergents in
 
water capactymrnaxnn /irr n 7tli i81l) powder for. They have been specially developed

Water capactymax.Iriirn US gamnin 2)12 0 lot high-pressure cleaners and cover many
Terrperaluie adjuslable °c 40.80 types of cleaning tasks within every branch of
 
Heating elrciency kW 38 trade. Detailed directions for use and
 
Motor capacity kW 131) application are stated on each box.
 
Amp. consumpion I x2201240 V A 8 5/t 0
 
Amp ccnsumphron Ix 1i15 V') 
 A 15 In addition to Ite complete range of high-pressure
Highrpressure delegen % 10 cleaners Gerni can otter you vacuum cleaners,
 
Fuel consumption fil 50 extraction cleaners, and detergents for any
 
Weight kg 73 appltcation.

Fuel lank i i5 Please conlact us to further information on
 
Electnc cable m 8 Gerni Minillot with
 
High piessuie hose Turbo Laser and its 
L<wxth 11 920xtio 8,1O accessoies. 
)60 Hz. ')OHz- 78181 mn 3)6011z- 1 1 kWOGern i 

Gerni Cleaning Equipmen A/S 
Myntevej 2, 8900 Randers, Dennark 
Phone: 06 42 84 33, Telex 65123 dk, Telelax: 06 43 14 81 
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Saeand

DS 4 than on any other lift 

STENHOJ DS4 sthe dea ft 

forfront wheel alignment work. 
Adjustable parking rails for the 
pneumatic ratchet system ensure 
that platforms and cross members 
are completely horizontal at all 

CO .demandI times. 

Slton 

W .. 

. 

" 

-comply 

The DS4 line s the most 
advanced on the market. STENHOJ 
4-post liftsin either 3 t(MINI) or4 t 
(STANDARD) desiqn not only

with all safety regulations. 
butalso satisfy the workshop 
for a versatile and economica ltd f4 isthe idealat orcarinspec-

and brake service, and it is most 

the undercarriage is100% accessible. 

DS stands for double safety": for the 
mechanic and the car. 

I Ask for leaflet covering DS4 MAXI 8t 
L. 4-post htifor medium size trucks and vans. 

DS4 STANDARD-4 tcapacty 

4 ~ aeW 

Friction brakes automaliCally Stop the lift incase 6 cable breakage. Pneumatically operated 
safety ratchets provide afixed horizontal 
parking position at the required working height

release the load from the cables and 
hydraulic system.V 

Optional Equipment 
1. The auxiliary jack is an indispensablepiece of equipment for wheel change and front 

wheel alignment work, 
2. canon reques be deliver 

imatpofcareteoh ne lihting th4e4Ig tubes.
 
3 Post cover caos as shown below are avail-

able it required.4. Extra drive-ofl rarps can replace the ixed 
Stops for drive-through applications. 

..
 

(53 9_-

.1 

L 

DS4 I .4 

The DS4 is availabe in two models: 
DS4 MINI -3 t capacity.I DS4 STAfNDARD -4 tcapacity. 

L-­

_- s 

4 I
S4MTANDATt 



Fig. 8 

STENHOJ DS 2 MASTER; 
Minimum maintenance - only one 
service every 6 months 
The Ideal Repair Lift 

DS 2 MASTER gives you completely un-
obstructed working space under the car as 
wheels and undercarriage are 100% accessible. 

The special asymmetric design of the lilt 
allows the doors to be opened freely. 

,U
 

.;.¢-2'-


Adjustment rods facilitate eas locaonf 
arms, which lock automatically during lifting tol 
prevent the car from sliding off. , , 

The lifting movement is synchronized, and 
the car rests on skid-proof polyurethane pads
The posts are fitted with plastic seals to ro-" 
tect the spindles.

DS 2 MASTER complies with the'latest
dlations for lifts in Europe andAmen'ca 

.1;) 
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Meziuremnt730ict560Tx80d0
According to the service ior~~la 

MD. 3260 (S,007ogrs d I 
@roley,,od:2874j, 
0 reas pump mod~~1 

-29 m rubber.hoseN~g Iea 
MO.3261(S00e.ol o~II 

0, trolley mod.'-26 73J'i, "A 

0 mt rubber~ihose ltog 

~ ,MOD. 3262 (S.009) 'For 611d stinu 

0 01I~ Pum mo~heiod'32'01 
2'mtrubber hose~(.ou 

S.010 For recover of was 
0 trolley mo 26 I3P~ 

tunnel mod, 2674,' adjusjsibletp 
S0max. 265 mm,'Weighti ti ne 

MOD* 2675. Bare trolleyvei 11'22.5-
Measurement: 870 x:780-e.1 OrI 
MOD. 3263 (S.02~1) Fol a

trolley~mod,27;, 
grease pump mr)d :32g;w17 lq 

.0 4 mt rubber ho h res 
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Height: 2700 mm

~External 0 steel post: 60 mm,;--'
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7t.1
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APPARECCHIATURA
 
PER IL CONTROLLO 

TOTALE
 
DELLA GEOMETRIA
 
DELLE RUOTE
 

Le apparecchiature eleltroniche 
della serie EURO cc:;sntono il 
rilevamento di tuttii(i ingoli 
Interessati all'assetto del veicolo 
su strada, separatamente sui due 
assi o totale sulle quattro ruote, 
con registrazione dell'asse 
anteriore in funziono dellasse di 
spinta Utilizzando solo due 
rilevatori, montati 
alternalivamenle sui due assi. 
* Ogni rilevatore e 
funzionalmente autonorno e 
sostituibile senza richiedere 
ulteriori tarature di abbinamento. 
Di costruzione particolarmente 
robusta, I dotato di un'unita di 
rilevamento, ad aggancio per filo 
elastico, di nuova concezione e 
di apposito dispositivo per la 
compensazione elettronica della 
scentratura dei cerchi ruota. II 
collegamento al cabinato 
strumentazione e realizzato con 
cavi disinseribili a mezzo 
connettori. 
* II pannello frontale del 
cabinato strumentazion e 
protetto da una pellicola di 
policarbonato, serigrafata 
internamente, resistente 
allabrasione ed inalterabile nel 
tempo. 
I La strumentazione, con 
alimentazione elettrica monofase 
V 110 - 220 - 240, b completa di 
selettore funzioni con relativi 
indicatori luminosi e, sugli 
indicatori digitali ad alta 
efficenza, consente la lettura 
diretta del dati rilevati: 
- Allineamento 
- Convergenza (TOE-IN) totale 
e parzile

Inclinazione ruota (CAMBER) 
- Inclinazione longitudinale 
montante (CASTER) 
- Inclinazione trasversale 
montante (KING-PIN) 
- Angola di spinta 
(THRUST.ANGLE) - solo per 
cod. 1145'79 

Fig. 10 

74 

cod. 1143.79 

- Scostamenlo ruole 
(SET-BACK) - solo per cod. 
1145.79 
- Segnalatore aulomalico del 
senso di direzione per 
thrust-angle e sel-back. solo per 
cod. 1145.79 
- Indicalori digilali per
memorizzazione dali- solo per 
cod. 1145.79 
* Le apparecchiature sono 
corredate di una serie di graffe 
autocentranli, per cerchi ruota da 
10" a 16", con aggancio esterno 
e bloccaggio irreversibile a 
garanzia della massima stabilila 
del gruppo graffa-rilevatore. 

0 Un'unica e semplice 
operazione di taratura, tramlte 
I'apposito atlrezzo In dotazione, 
consente alloperatore di 
controllare direltamente l'unlt. dl 
rilevamento e di ripristinare le 
condizioni base per la 
misurazione. 

cod. 1143.79/1145.79 
dimensioni: 1450x1550x500 mm 
peso: 95 Kg 

cod. 1143.79/1145.79+cod. 1243.09 
dimensioni: 2150xI8OOx500 mm 

peso: 150Kg 

La Ola of risora I appotafo. In quahsiasimmonlo esona peawviso. Is moddkha che ,ienesse uI 

DISTRIBUTORE # " CW S.p.A 

ENGINEERING & DEVELOPMENT 
Strada Antica di None 23 
Tel. (011) 349.72.93 - 349.82.28 
10092 BEINASCO (Torino) Italia 
Telex 215055 SIMPES I 
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Fig. 11 

The C 31 is: 

a balancing machine with microprocessor. inclu­
ding self-calibration, self-diagnosis. ALU func­
tions and digital data settings. This machine 
possesses all the features which are only nor­
mally found on machines in a much higher price 

range. 

i i 	Microprocessor electronics. By using modern 
and sophisticated electronics this machine offers 
a greater accuracy and higher reliability. 

Self-diagnosis. This takes place automatically. 
and identifies any operating errors or technical 
problems. 

Self-calibration. Even though CEMB balancing 
machines are manufactured in such a way as not 
to require calibration adjustments even over ti­
me.itispossible to calibrate the machine in only 
two spins. To calibrate use a normal wheel, even 
not balanced. 


Personalization. Using !tecommand push but­
tons some of the machine functions may be 
personalized": i.e. read-out in grammes or 

ounces. starting the cycle by closing the wheel 
guard or by using the start button, 

Digital data setting. Data is set using a fast. 
modern and fool-proof system. This is two to 
three times faster than the numerical button
method and is more precise than the traditionalpotentiometer system. Width measurements 

may be set in inches or milimerres. 

Programmes for light alloy wheels. These pro-
grammes are especially for particular shaped 
rims or static only balancing. It is possible to se-
lect this programme even after the measuring 
spin. Lighted leds demonstrate which program-
me has been chosen. 

Digital display. This brightly lit display indicates 
both the unbalance values and the machine's 
functions. 

Machine drive. The machine Is driven by a single 
phase motor with reduced absorption. Power 
consumption Is minimal; up to four times less 
than similar wheel balancers with the same 
features, 


Cycle time. The cycle time is very brief: 8 se-
conds for an average wheel from standstill to 

Push button F - This is used to select ALU and
 
static functions. The selection willbe shown
 
the panel's led display. To return to the initial
 

setting press the STOP button. 

Push button R - If button 'R"is pushed after ha-

ving re-called the wheel's measurements, the
 
unbalance will
new dimensions beset.displayed re-calculating any 

If button R' is pushed while the unbalance is 

being displayed, the wheel's dimensions will be 
given out in sequence. In this way it is possible 
to quickly check the set values. 
If button 'R"is pressed contemporarily with the 
start button, the self-calibration operations will 
begin. 

Distance "8"setting - Pressing '+"or *- the mea­
surement on the display will increase or decrea-
se. Possible measurement is from 0.0 to 17 cm. 
Release the button when the desired measure-
ment Is obtained. 

Width b setting - Set the rim's dimensions 
from 40 to 510 mm or 1.5 to 20 Ins. Using the 
appropriate commands It is possible to select a 

meauremet inmillimeters or inches.gd

Diameter *d' setting - between i0 and 24 

Push buton F 

Push button R 

Distance setting 

Width setting 

Diameter setting 

TECHNICAL DATA 

po0e-bspnon0
 

Standard poWe, spply 

Balncng speed 

Baanoing pteosion 

Kimdlamete 

Cm,,-cth 

,
 
Cycle time 

(ec.
Ad.ptot) 

Kg 65 

[0 

220/240V 
sinSlephase 

rpm 200 

t I 

from Inchesh10to24 

1.--0 
0, 

40- 510mm 

sei a 

KS 113 

http:inches.gd


Export Calaloq FC84 

ASSOCIATED Associated 
Equipment 

Fig. 12ERY
lmA KmT 
MERS
FNJMF. 

Model 6025--6/12 volt
 
Model 6026-6/12124 volt
 

1. Tubular chrome handle 
2. Down-draft ventilation 
3. Larger wheels 
4. 16 gauge steel base
 
5'.Heavy.-duty zinc chromate.loot 

6. Insulated safety clamps
7. Stop/go light polarity protection
8. Vacuum sealed transtormer 
9. Multi-diode reclifier 

10. 420 amp boost rate. 

1501
 

Ratings: Model 6025 

Continuous duty charge rates: 70/60 amps 
AC. Inpub .220-240 vat, 50/60 Hz, 7.3 amps 
DC output rates: 70 amps, 7.2v/60 amps, 13.8v 

Boost rate at 0 volts: 420 amps 
Crank rate at 6.0 volts: 230 amps 

Corporation
 

220VOLT
 

-

Mdl62 

70!60/35 amps 
220-240 vac, 50/60 Hz. 6.9 amps; 
70 amps, 7.3vl60 amps, 13v 
35 amps, 26.3v. 
375 amps
 
200 amps (see reverse side)
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THE SUN DIESEL I O ...... .. ........ ....... .. . .. .
 

' 
sanger¢ars and off-rond Itihlcloe, he uniu CLAMP-ONI ,,' -:,;=.....il''';; .. 
transducer allmlnates'Ote necess ity o open tho Incioa~ln'; Current chain :;Imax. 2 amps (3.15 amps 

damage Io theijcto syste . ........ .... ... _c, .......RP 


Addiionally, the DIT-. 00 I siable-;Ffo n wlst- 1o 10 
system ceomprising a:,"magnetic postin ensior :-: ... ­
screwed Into the Injection pumqpdeilnng the 'position : Resolution o dlayhl p
 

of the'pumniacanmihol lnd 'relntlng thilll1io crank.: Doviinin~g oelir d ipa
 
aliall toslillon, defined by 11iousualTDC senlsor., 61D ofnI10c
 

The tostor Is fully portable and powered by Ilhevohilclo'si~ Accuincy -tta yte 05*c 
b eriy, which makes lilpssble to use It i any place in !he: Fi: esolullon : 
twolkshoportof e leld. 7he large and bright digitl! dislays ' ;;,lons W 4m , 0 m 
and the use of microprocessor technology ernsure good "nors" D 225."m,
readability and a high degree of accuracy. egl2,kSto scp09k. 

a e(ponse on Iwo easy-t-fored,. our .place. digital ... ... sltobo ope: 305m m , .as 
id laysisp ; i iiill i ' i1 :;!] ; !We1Ight i r!=i'!' :' 2,8 lg, strobosc pe 1,2 kg' . " ! 

1 

16*gl I P 7, 0ive Sle 2 lipo -inctc
 

0 MasuedRP)PM ad dlivrystat agtoSTNDARD ACCESSORIESr 
cfnoge.0 rm 

0 Storese dellveorystart angle andlengine speed with dis- Tranduce cbr 
plas hid oalio.Ilinng light (stioboscope| ! 

0.Checks s,, alof te pessue wave ate!,ei n0Cap oi inlct Ic,,o,,tinswh.,Ilo o. 
nozelgouter dlamolets: 5 mm,5 m .6ino1/ ,7m , 

vlitrlf hil,,,,,.,. . . .... .. onniiAlos, n m na ia eieyBn or,, ( I, ,l ...

i! ~~ D': Cale Menolillk US&GM :~~ .:instic
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HH 601 
Nozzle Testmaster Fig. 14 

The Hartridge HH 601 hand operated Testmaster has for many
 
years satisfied the demand for alow cost but sophisticated test
 
unit, for analysing injector nozzle performance before and after
 
reconditioning.
 

An air operated fume extractor Isfitted to the Illuminated spray
chamber and aflow control valve enables Injectors to be critically

tested under minimum flow conditions. An optional quick action
 
clamp Isavailable for the rapid testing of nozzle assemblies.
 
without the need to fuly assemble the Injector.

All recognised nozzle test procedures can, with the aid of special

clamps and adaptors, be carried out quickly and easily on the
 
Testmaster. The availability of acomprehensive range of
 
accessories ensures that the Testmaster willhandle most types of
 
Injectors, Including large Industrial and marine types.
 

BRIEF SPECIFICATION 
Fully Controllable OIl Flow 
Fingertip control valve allows tthe rate ofoil flow to be adjusted
from full flow to a minimum for critical testing.

,Illuminated Spray Chamber 
With air operatedcentrifuge and fume extractor. 
Pressure Gauge
6 Inch diameter; 0.400 barand0.60001b/' or00atsan0.4 0kg/cm',
with Isolatingvalve and external zero setting device. 
Volume Adjuster
Allows trapped volume to beregulated to ensure uniformity of
 
backleakage figures.

FuelTank 
A 10 gal (7 litres) fuel tank, fitted with a2 micron filter,Is
 
Incorporated Into the base of the machine.
 
For full Informationsee leaflet RefNo. P.601.
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VII. Proiect Implementation 

a. A schedule for project implementation is included in this proposal in Figure (18) and 
table (1). Critical path method was used to estimate a complete time of forty four weeks 
after receipt of order to commence. 

b. As shown on diagram, the installation of equipment follows the completion of 
construction (except for machine foundations) and the supply of equipment. This 
sequence of activities would guarantee the proper installation of equipment without being 
spoiled by construction works. 

C. Bid period for leasing the facility (activity g) commences after completion of 
construction (activity i) and the supply of equipment to the site (activity n) so that 
tenderers should familiarize themselves with the workshop construction and equipment 
prior to submission of their price. 

d. Lease contract shall contain strict legal conditions and technical warranties to assure 
that all equipment will be maintained in well operable condition during lease period. An 
adequate guarantee bond should be withheld by the governorate till lapse of lease period. 
Reports on workshop equipment conditions shall be submitted periodically by governorate 
engineers. (see contract's proposed outlines -Appendix B). 

e. Lease contract shall allow for training of a finite number of governorate mechanics 
annually. The contract rates for repair of governorate vehicles and equipment shall 
cover all possible repair operations to avoid future disputes. 

Tablec) 

Implementation Schedule 

a. Order to commence 

b. Preliminary boreholes 

c. Civil work design & specifications 

d. Review of (c) by TA contractor for USAID 

e. Civil contractors prequalifications 

f. Call for bid for civil works 

g. Bid period for civil works 

h. Evaluation of civil works tenders and review of 
evaluation by TA contractor 

i. Construction of civil work (foundations -
buildings - floor not related to machines 
foundations) 
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Duratio 
M 

0 

2 

7 

2 

3 

2 

3 

Prcccin 
Activiti 

a 

b 

c 

a 

d&e 

f 

3 g 

18 h 



j. Preparation of tender for supply and installation 

of mechanical equipment 8 a 

k. Review of (j) by TA contractor for USAID 2 j 

1. Bid period for mechanical equipment 3 k 

m. Evaluation of bids for mechanical equipment 
and review by TA contractor 3 

n. Supply of equipment 10 m 

o. Installation of equipment and construction of 
machine foundations 6 n&i 

p. Preparation of bid documents for leasing the 
facility by governorate legal de-partment 5 a 

q. Bid period for leasing the facility 4 p,n, i 

r. Selection of leaser and contracting 4 q 

s. Handing over of project to lesser 1 o&r 
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Central Equipment Maintenance Workshop
 
Implementation Schedule
 

10 11 12 13
 

12 , 3 4 6 78 9 4 17 1 

15 Q 16 Critical Path 

= a, b, c, d, f, g, h, i, 
q, r, s = 46 weeks 

Fig ( 18) 



Vi. General Remarks 

I. 	 It is highly recommended to landscape the area between the workshop and the main 
road. This 	should include the plantation of some parts, construction of side walks and
provision of adequate lighting and traffic signals. Cost of these works is not included in 
this project budget, and should be paid by Suez Governorate. 

2. 	 The supply and installation of external power supply transformer will be the 
responsibility of Suez Governorate. 

3. 	 Coordination between civil work designer and mechanical consultant of the project is 
essential, mainly for the determination of sizes of spaces and bays needed for different
mechanical and repair operations and for the design of machine foundations and site 
utilities as well. 

4. 	 Special precautions shall be taken to protect the external existing fence from failure 
during construction of the adjacent buildings foundations. This implies provision of an
adequate clearance between the ferce and the building to allow for safe excavation for 
foundation construction. 
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Appcndix A 



Translation 

Suez Governorate 
Governor's Office 

Mr. Richard Miller 
LD-II Project Manager 

Dear Sir, 

The Suez Governorate has many constraints to effective maintenance, medium and major
repairs, which affect the performance of the different Governorate Agencies. 

As there is o central maintenance center in Suez that can do major repairs and overhauls; 
and referring to our discussions with your staff; we hope that you take necessary measures to help
constructing and equipping a maintenance center in the Suez Governorate. We are ready to run 
this proposed facility by the private sector by competitive bidding. 

Sincerely Yours 
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Appendix B 



CONTRACT OUTLINE
 

AGREEMENT FOR
 

FLEET MAINTENANCE AND MANAGEMENT SERVICE
 

Article I Definitions 

1. Rountine Maintenance Work 

2. Non-Routine Maintenance Work 

3. Optimum Economic Life 

4. Rehabilitation 

5. Operator Abuse/Misuse 

6. Vehicles 

7. Fleet 

8. Fleet Coordinator 

9. Target Price 

10. Target Range 

Article II The Sco e and Services 

1. Implementation 

2. Operations 

Article III Aereement Time 

Article IV General Conditions 

Article V Responsibilities 

1. The Company responsibilities 

2. Governorate responsibilities 

Article VI Costs and Payments 

1. Basis of Payment - Routine Work 

2. Authorized Adjustments to the Target Price and the Management Fee 

3. Basis of Payment - Non-Routine Work 

Article VII Notices 


