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iNTRODUCTlON 

This report is prepared for the (iza City Council and addresses ihe maintenancc and repair of 
roads and streets. The objective of the report is to assist the Road Departmet in establishing a 
more effective and efficient road maintenance management system. This report covers the 
following main topics: 

(lie current organiza ion and staffing of tie Road Departments and Road Sections; 
o 	 lie inventory and maintenance level of roads and streets; 
o 	 the personnel, equLipment and financial resources available; 
o 	 the proposal for devcloping tlie road maintenance nanagement system including 

development of organization, staffing, training and budgeting; 
o 	 the definition of maintenance levels and responsibilities. 

The Technical Assistance Contractor allireciates the assistance and cooperation of the Giza 
City officials who helped in obtaining the data and who contributed to the forniulation of the 
reconinendations contained inthis report. 

The following reports were used as references in preparing this report: 

o 	 Egyptian Mainteiiance Study - July 1986, prepared for USAID by Wilbur Smith Associates 
in associatioo vit i th tliig incri igand Geological Office. 

o 	 Roads and Streets Maintenance -Suez Governorate - October 1987. 

o 	 Roads and Streets Maintenance - Port Said Govcrnorate -Juie 1989. 

o 	 Roads and Streets Maintenance - Shoubra Il Khienia City Council - S:pteniber 1989. 

o 	 The information and data obtained from the liza City, Road Department and Road 
Sections, by District. 
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1. ROAD DEPARTMENT AND DII'RICI ROAD SECIONS: 

1.1 Functions and Restonsibilitics: 

1.1.1 	 'rie Road Department is one of the "Service Agencies" which is controlled by 
the City Mayor as are the other departments. 

The dcparttment receives general policy guidance and technical advice from the 
Giza Road Directorate. 

The Giza City Road Department has neither equipment nor work teams. It is 

dependant financially and administratively on the City. 

1.1.2 	 The Road Deparlie|t not only maintains existing paved roads and streets with 

the force account of the District Road Sections, but also executes new paving 

projects and major overlays by contractors under its supervision. The 

Department reviews rcquests for such works by districts, sets specifications, 
estimates costs and, after checking funding approvals, prepares the lender 

documcnts and develops programs for contracting the work. 

1.1.3 	 There is a Road Sect ion headed by a road engincer in each of the four 

districts namcd South, Central, North and West. Another Road Section will be 

formed in the newly created district named Alliaram District. The road 

sections are under the direct supervision of the district chiefs but are 

technically advised by the Road Department. They ale responsible for the 

district road maintenaice work. By force account tile road sections execute 

such wolk as; crack filling, poithole repairs, depression filling, curbstone repair 

or replacement, mastic or tile footpath rcpair, and basalt Inick paving and 

repair. 

1.1.4 	 The District ioad Sections are provided with resources in the forn of 

personnel, equipment and operating budget for the purpose of executing some 

road mainten|ance work by force account. 

1.1.5 	 A significant portion of the need for patching asphalt street surfaces results 

front cuts in time surface mode to install or repair water pipe line, sewer lines 

and other utilitics. These trenches are miade by agencies other than the Road 

due to tlie growth of the city, e.g. new buildingDepartment and are 
construction. Due to the long delay in getting utility work completed and 

cleaned up and lack of coordination between different de partinents, problems 

and conflicts are added to programming the nmaintenance work. Painting of 

lane lines and maintenance of traffic signs aiid signals are done by the Traffic 

Department. 

1.2 Organization and Staffing 

1.2.1 	 Current oiganization structure of the (Giza City Road Department and District 

Road Sections is inadequate and not effective for executing road maintenance 

programs by force accounli, but is suitable for iiiplnlielig road maintenance 

programs by co|ntract ors. The District Road Maintenance Unit is controlled by 

tlile Ltilily Direct or, but lie Road Project Unit is controlled by a road 

enginccl icaded by the Disrict Chief. The technical relalioashp between the 

road maintenance unit and the road project unit is not strong. There is also a 

shortage of engineers, technicians, foremen, equiplment operators and road 

laborers. Figure I shows the organ|ization chart proposed by the Read 

Departmeiit. 
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1.2.2 	 Recognizing the current organization of tie City Road Department as 

inadequate, the TAC Road Expert in coordination with concerned department 

proposed an organihational chart to develop more effective execution of road 
(2) shows the proposedmaintenance programs by force account. Figure 

organizational chart. 

1.2.3 	 Staffing of the Road )epartment is also inadequate. There is a shortage of 

engineers, technicians, foremen, equipment operators and skilled labor. The 

current staff for the District Road Department and the District Road Sections 

is shown in Table (1) (Administrative Staff not included). 

Table I 

Existing Staffing - Road Department And Road Section 

E- ineer .Teclmcians Foremen Equip. Operator Labor 

Road Dept. 2 t - -

South District 1 2t) 1t It0 45 

Central District 1 30 8 15 25 

North District 1 13 - 6 11 

West District 1 20 12 25 

Alliaram District It is newly formed 
... . ........- ---

TOTAL 6 84 18 43 96 

Source 	 : Road Department and Road Sections 

1.2.4 	 Training of road engineers, technicians, equipment operators and other trades 

is badly needed. These training needs are covered in Section II. 

2. 	 ROADS, STREMINI AND FOO't''ATI IS INVENTORY AND CONDITIONS: 

2.1 	 General: 

lanes wide,2.1.1 	 Most main streets and roads of Giza City are four or six paved 

usually with double medium width carriageway. They have curbs of pre-cast 

concrete which designate sidewalks and medians. The other subsidiary streets 

are single carriageway without medium. These streets inay or may not be 

paved, ctubcd or 	 imre ian one lane wide. Many streets in (iza City are 

unpiaved, especially in Ille areas which ae ranmdoly cmisructed wilthlut any 

planning. 

2.1.2 	 Four bad-ie types of surfacing were observed on the existing roads, streets and 

sidewalks: 

a. 	 asphalt concrete for paved streets; 

b. 	 natural soil or selected local soil for unpaved streets; 

C. 	 mastic asphalt (sand mix) for footpaths; and 

street creel colored tiles or layer cement concrete squares for footpaths.d. 
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CRGANIZATION STRUCTURE FOR RAOD DEPARTMENT AND ROAD SECTIONS
 

ROPOSED BY ROAD DEPARTMENT
 

GIZA CITY CHIEF
 

DISTRICTS ROAD DEPARTMENT 

I I I 
ROAD SECTIONS1 

TECHNICIANS 

EQUIP. S ROAD MAINT PROJECT SEC. 

r&s-g-fl/sy 
Figure (1) 



ORGANIZATION STRUCTURE FOR ROAD DEPARTMENT AND ROAD SECTIONS
 

PROPOSED BY TAC
 

GIZA CITY
 

CH I E F 

DISTRICTS 
ROAD DEPT. 2 Eng. 

2 Tech 

FinanciaL &tnnn 
Administr. FoLtow - Up Eng. 
Section Section 12 Tech. 

ROAD SECTION 1 Eng. 
1 Tech. 

Finance & Road Maint. Project DesignEqi.RaPrec 
Admn.Team TTeam eam & Ctrt. Section Maint. Section 

1 Eng. 1 Eng. 1 Eng. 1 Eng. 1 Eng. 1 Eng. 

1 Foreman 1 Foreman 1 Tech 5 Tech. 1 Foreman 1 Tech. 

10 Tech. 1 Tech. 5 Labor 5 Labor 

30 Labor 

1 Eng. 
2 Tech 
3 Labor 

r&s-g-f2\sy Figure (2) 



2.1.3 	 The asphalt concrete streets nre constructed of hot-ilix asphalt concrete 
surfacing product and provided by paving contractors according to annual 
tnders, either for construction for patching and maintenance work. 

The unpaved streets are built of natural local soil, sometimes surfaced with 
selected materials as asub-base course or crushed stone as a base course. 

2.2 Inventory And Condition: 

Inventory anl condition of Giza City roads and streets were obtained in December 
1989. The Inventory logs recorded surface type, the condition and the dimensions of 
streets, the length and condition of curb lines, the type of paving (if any) and tie 

dinensions of foolpaths. Random inspection was done to check these data. The results 
are summarized in 'Table2,3,4,and 5. 

Pictures werc taken for some paved and unpaved roads and streets to show tie 
condition of tie roads, 5treets, footpaths and curbstones. These streets are shown in 
figures 3 through 10. 

3. AVAILABLE RESOURCES: 

3.1 Personnel: 

The Giza Road Department has no road maintenance staff. The district road 
maintenance staffs are headed by technicians under the control of tie Utility Department 
)irectors, not under control of the Road Section Directors. The existing road 

maintenance staffs are inadequate for developing and executing a coh!esive road 
maintenance piogram. There are shortages in engineers, technicians, foremnen and 
eqlplent OlCrmators. Existinig personnel (other than administrative staff) are .howii in 
Table 1. 

3.2 Vehicles And Eouipment: 

All the Road Sections in teie Giza City districts have sufficient vehicles and 
equipment for developing and executing a road maintenance program except the Alharam 
district Road Section which is newly formed. Some of these vehicles and equipment are 
out of operation and need to be repaired. rable 6 shows the inventory of these vehicles 
and equipment. Figures 11 and 12 are photographs of the vehicles and equipment. 
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TABLE 2 

ROAD INVENTORY & CONDITION 

ROAD LENGTH IN KILOMETERS 

PAVED UNPAVED 

GOO MEDIUM POOR TOTAL TOTAL PERCENT 

DISTRICT No. Of Length No. Of LENGTH OF 

No. Of Length No. Of Length No. Of Length Streets (KM) Percent STREETS (KM) TOTAL 

Streets ("(H) Percent Streets (KM) Percent Streets (K(M) Percent 

South District 6 24.200 40.6 114 27.270 45.7 18 2.250 3.8 22 5.890 9.9 160 59.61 19.09 

CentraL District 30 12.872 8.1 184 79.111 49.9 110 49.295 31.oo 92 17.365 10.9 416 158.64 50.82 

North District 3 4.950 32.2 2 1.950 12.7 5 3.350 21.8 30 5.100 33.3 40 15.35 4.92 

West District 12 15.900 36.7 10 6.300 14.5 3 6.250 14.4 25 14.930 34.4 50 43.38 13.89 

At Haram District 2 6.00 17.1 3 13.000 36.9 2 3.000 8.5 85 13.200 37.5 92 35.20 11.28 

TOTAL 53 63.92 20.48 313 127.63 40.88 138 64.145 20.55 254 56.485 18.09 758 312.18 100 

Source: Giza City Road Department, Road Section & TAC CalcuLation 
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TABLE 3 

ROAD INVENTORY & CONDITION 

ROAD AREA IN SQUARE METERS 

DISTRICT 

No. Of 

Streets 

GOOD 

Area 

( m2) Percent 

No. Of 

Streets 

PAVED 

MEDIUM 

Area 

(n,2) Percent 

No. Of 

Streets 

POOR 

Area 

(m2) Percent 

No. Of 

Streets 

UNPAVED 

Area 

(m2) Percent 

TOTAL 

No. Of 

STREETS 

TOTAL 

AREA 

(m2) 

PERCENT 

OF 

TOTAL 

South District 6 552000 44.05 114 346270 27.63 18 19250 1.54 22 335532 26.78 160 1253052 31.38 

Central District 

North District 

West District 

AL Haram District 

TOTAL 

30 

3 

12 

2 

53 

109785 

82000 

251665 

126000 

1121450 

8.24 

45.29 

32.76 

27.45 

28.09 

184 

2 

10 

3 

313 

681055 

19000 

69700 

242000 

1358025 

51.15 

10.49 

9.07 

52.72 

34.01 

110 

5 

3 

2 

138 

470028 

49950 

73750 

28000 

640978 

35.30 

27.59 

9.62 

6.10 

16.05 

92 

30 

25 

85 

254 

70697 

30100 

372920 

63000 

872249 

5.31 

16.63 

48.55 

13.73 

21.85 

416 

40 

50 

92 

758 

1331565 

181050 

768035 

459000 

3992702 

33.35 

4.53 

19.24 

11.50 

100 

Source: Giza City Road Department, Road Section & TAC Calculation 
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TABLE 4 

ROAD INVENTORY & CONDITION 

ROAD CURB LENGTH IN LINEAR METERS 

PAVED UNPAVED 

GOOD MEDIUM POOR TOTAL TOTAL PERCENT 

DISTRICT No. Of Length No. Of LINEAR OF 

No. Of 

Streets 

JLength 
(m) Percent 

No. Of 

Streets 

Length 

(m) 

I 

Percent 

No. Of 

Streets 

Length 

(m) JPercent 
Streets (m) Percent STREETS METERS TOTAL 

South District 97 58000 41.43 11 62000 44.29 18 10000 7.14 34 10000 7.14 160 14000 23.99 

Central District 28 28000 17.28 187 60000 37.03 77 40000 24.7 124 34000 20.99 416 162000 27.76 

North District 3 10000 10.93 3 4500 4.92 4 66000 72 13 30 11000 12.02 40 91530 15.68 

West District 11 31000 35.63 10 12000 13.79 4 14000 16.10 25 3000 34.48 50 87000 14.91 

At Haram District 2 13000 12.62 3 28000 27.18 2 6000 5.83 85 56000 54.37 92 103000 17.66 

TOTAL 141 140000 :3.99 214 166500 28.53 105 136000 23.31 298 141000 24.17 758 583500 100 

Source: Giza City Road Oepartment, Road Section & TAC Calculation 
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TABLE 5 

SIDEWALK INVENTORY & CONDITION 

SIDEWALK AREA INSQUARE METERS 

DISTRICT 

No. Of 

Streets 

TILE 

Area 

(W) 

SIDEWALK TYPE - WITH CURBSTONE 

MASTIC 

No. Of Area 

Percent Walks m2) Percent 

No. Of 

Walks 

UNPAVED 

Area 

(m2) Percent 

No. Of 

Walks 

UNDEFINED 

Area 

(m2) Percent 

TOTAL 

No. Of 

WALKS 

TOTAL 

AREA 

(m2) 

PERCENT 

OF 

TOTAL 

South District 

Central District 

North District 

West District 

14 

62 

-

5 

50000 

49000 

-

2800 

15.72 

6.3 

-

2.71 

120 

108 

9 

16 

200000 

489000 

59000 

12500 

62.89 

62.85 

38.56 

12.10 

48 

184 

40 

50 

43000 

200000 

34000 

36000 

13.53 

25.71 

22.22 

34.85 

20 

30 

56 

46 

25000 

40000 

60000 

52000 

7.86 

5.14 

39.22 

50.34 

202 

384 

105 

117 

318000 

778000 

153000 

103300 

20.15 

49.29 

9.69 

6.55 

Al Haram District 5 30000 13.27 10 76000 33.63 20 12000 5.31 80 108000 47.79 115 226000 14.32 

TOTAL 86 131800 8.35 263 836500 53.00 342 325000 20.59 232 285000 18.06 923 1578300 100 

Source: 

road5/sy 
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Good-paved Streets - Giza City
 

Figure 3
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Sonic Paved Streets in Giza City
 
Figure 4
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Bad-paved Streets in GIza City
 

Figure 5
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Some Streets 	Under Maintenance Works
 
Figure 6
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Some Streets Under MailnLenance Works
 
Figure 7
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District 
Road ScLloii (;arae In South 

Figure 8 
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Road Section Garage In Central District
 

Figure 10
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Some Road Equipment In South District
 

Figure 11
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Some Road E"quipment In Giza City
 

Figure 12
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Table 6
 

Inventory And Conditions of Vehicles And Equipment
 

TOTAL
DISTRICTS 

VEHI CLE/EQUIPMENT
 South Centrat North 
 West At Haram InOperat. )Jtof Operat.
 

1 2 1 wilt 3 2

1
Loader 


1 1 get 3 21 1Grader 

8 5
 

Vibrating Rotter 2-4t 

3 some
5 3 2 

2 2 5 equip. 6 3 
Vibrating Roller 8-12t 


2 from 1 
 1
 
Air Compressor 


3 West 11 4
 
Duip Truck 6-10t 2 5 5 


Dist. 5 2

Dump Truck more than lot 2 2 3 


1
 
Transport Vehicle 1/2 - 3t 1 2 2 4 


Asphatt Firfi.her 1 
 1 
1
1
Generator 

1
I
Battery Charger 
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33 	 Road Materials: 

Repair and ,maintenalce of Giza City roads and streets is executed by road paving 

contractors under supervisioun of the road section directors. No road materials are 
provided to the Road Departments or Road Section districts except a small amount of 
hot-mix asphaltic concrete (by the paving contractors for small patching repairs), and a 
sinall amount of cement tiles and curbstone (for foulpath and curl) sections repairs). 

3.4 	 Annual Budget Resources; 

The Road Department and District Road Sections do not have all necessary funds 
and facilities for [he road maintenance due to the following reasons: 

o 	 The orga'iizational structure of tie Road Departnent and Road Sections lacks 
sufficient st pervision of the main activities. 

o 	 The district road maintenance units are controlled by the Utility Department 

Director, instead of tie Road Sectiomms Directors. Therefore, it appears that tie 

road maintenance work issubordinate to utility work. 

o 	 Priority is awarded to new construction, and while this maybe justified, there is no 
definition of the need for regular and adequate maintenance. 
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" 	 Unfinished and unsatisfactory utility work affects the streets' surface for long 

periods of time. The Road Department does not have authority to require 
cooperation of the Utility Departments. 

" 	 Maintenance of roads seems to ha subordinate to construction, or not clearly 

independent from it. 

The annual road maintenance and road construction are fuided by BAB1 II, BAB IIl, 

Governorate Service "lreasure, Gasoline Revenues and from repaving revenues from utility 

agelcies. The approximate current budget for FY 89/90 which is used in Road 

Maintenance and Paving l'rojec' is as follows: 

From BAB Ii 

Road and Street Maintenance 	 LE 28,780 

From BAB Ill Investment 

Roads and Streets Construction 	 LE 1,900,000 

North District LE 300,000 
West District LE 500,000 
Alharam District LE 500,000 
South District LE 300,000 
Central District LE 300,000 

From USAID 

Road Maintenance and Construction LE 870,000 

West District LE 450,000 
Alharain District LE 270,(XX) 
South District LE 150,000 

From Gasoline Revenues 

Road Maintenance and Construction LE 550,000 

Alharam District LE 300,(XX) 
Central District LE 250,M00 

From Relavihl, Revenues from Utility Agencies 

These revenues are used for repaving the roads and streets after utility renewal or 

repair. These revenues are nut constant but depend on the amnual utility repair or 

renewal amount. 

The above revenues are inadequate to cover all maintenance and new paving. 
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SECIION II - ROAD MAINTENANCE PLANNING 

JUSTIFICAION OF MAINTENANCE: 

Sonic of Ciza roads and streels are very narrow, unpaved and without any drainage 

system, especially in dense poiulation areas which were built at random without any planning. 

The periodic maintenance of these streets is needed cach three or four months by laborers or 

grader depending on the street width. Current installation of utilities, such as sewer lines 

and water pipe lines in various main streets, will continue for a some time according to 

construction planis. Some of the defects which occur in street pavenments are due to breaks, 

cuts and olher dauiage which are cither unpatlched or poorly patched, or are caused by poorly 

set ianholes. Roads and streets are always subjected to wear, danage and weathbering. These 

deteriorative forces begin as soon as the pavenieit construction is coinpleted and conti nOes 

indefinitely. Ineffcclive maintenance is due to absence of naintenance plans, lack of 

aiid lack of fuids aid facilities necessary for maintenance. 

Neglecting street inainitelnance allows accunilations of refuse and soil which significantly 

reduce the capacity and utilizatioi of the streets. Sometimes this reaches such a state that 

several blocks of sircl, cali be considered as unpaved due to the large amount of debris that 

cover the lavenment. 

cooperation betweei ageiicies 

The decline ii road surface quality over time is iiost apparent in the gradual loss of 

Siootliiess. This results foli stlliicnlm ii soil, faulty iiitial construclion. Travel safety is 

sometimes reduced by these pavement defects due to the surface roughness and the loss of 

pavenient strengih to withstand heavy loads. Maiitenance and renewal tiheibecomes 

necessary. Maiitenance caii slow tlie dterioration of what was built and preserve the roads 

and streets at a high staiidard level. Sinlle regular iaintenance can do miiueh to avoid these 

negative effects of road wear and preserve (he integrity and utility of streets. Routine road 

m-ainteiance saves iiioiey and iniimizes vehicle accidents. 

To establish aineffective road iimaiitenance program the following iost be done: 

Defiie the network of roads and streets to be maitaiied.o 

o) Collect detailed informiation on streets by districts or sections. 

o Identify he kihd of nmaiiiteiane work which is needed. 

Decide (lie best way of doinig each activity, then develop perforiiiaice standards." 

o Dcterminie how maiy crew-days of each activity will be iieeded annually. 

o Calculate the resources needed for each crew-day. 

o Review the calculated resources needed to decide on staffing and budget. 

Convert the previous crew-days calculation ntn work programs.o 
Schedule the work according to resources and priorities.o 

Execute, inspect and control perforiiance standards and productiou.o 

2. MAINTENANCE LEVENS AND AcI'r11IIS: 

(iza City streets and footlpatls were iiventoried and islected to deline lie kiids of 

naihtenance activities needed to keep the streets and foolpaths inusiable condition. 

2.1 Maintenance Classification: 

o Casual Maitenance 

sudden depressions; potholes;This is done when prolpt repair is needed, such as: 

upheavals; aid bleeding which requires short asphalt overlays. 
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" Periodic Mainicnance 

This is done each three or four iiionths and includes grading unpaved streets of five 

meters or more width with grader or shaping unpaved streets of less than five 
meters width with laborers. 

" Annual Malitenanuce 

Annual maintenance includes major overlays and rehabilitation, surface dressing, 

footpaths rcpair and curbstone replacement. The overlay should be done for 

approximately 10% of the paved streets annually. 

2.2 Road Maintenance Resimtsibilities: 

Table 7 shows levels of road maintenance activities for each level and who is responsible 

for executing the needed maintenance work. 

TABLE 7 

ROAD MAINTENANCE RES'PONSIBILITiES 

Restxmsi l!ilityCode Work T-

01 Major overlays and reliabilitalion District Road Sections 

02 Short asphalt overlays District Road Sections 

03 Small pavemcnt repairs District Road Sections 

04 Curb repair or replacement District Road Sections 

05 Basalt brick pavement repairs District Road Sections 

06 Footpaths repair (tile surface) District Road Sections 

07 Footpaths repair (mastic asphalt surface) District Road Sections 

08 Grading unpaved streets (grader) District Road Sections 
District Road Sections09 Shaping unpavcd streets (labor) 

10 Surface dressing Contractors 

I I Traffic service (signs, signals, stripping) Traffic )epartments 

12 Draining ,maintenance Utility Departments 

Source Giza City Road Department 

23 Annual Maintenance Requirements 

To estimate the amount of work for each activity, it is necessary to set quality 
keepstandards. By these quality standards tlie nuinbcr of annual crew-days necessary to 

up the maintenance program can be estimated. From observation, experience and 

consultation with Road Department personnel a percentage of pavenent areas that have 

to be patched each year has been determined. Table 8 reflects these percentages. 
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TABLE 8
 

ANNUAL MAINTENANCE REQUIREMENTS BY PERCENTA(;E.
 

CODE ACTIVITY DESCRIPTION SURFACE CONDITION YEARLY % OF FREOUENCY
 

AREA OR LENGTH
 

02 Short Overlay Paved 	 Good 1.0 % Area Continual
 

Medium 1.1 % Area Continual
 

Poor 1.2 % Area Continual
 

03 Small Pavement Repairs Paved Surface 	 Good 0.1 % Area Continual
 

Medium 0.15% Area Continual
 

Poor 0.2 % Area Continual
 

04 Curbstone Repair or Replacement Sectional Curb Good 4.0 % Length Continual
 

Medium 5.0 % Length Continual
 

Poor 6.0 % Length Continual
 

05 Basalt Bricks Pavement Repairs Paved Surface 2.0 % Area Continual
 

06 Footpaths Repair Tile Surface 	 1.0 % Area Continual
 

07 Footpaths Repair 	 Mastic Surface 1.0 % Area Continual
 

08 Grading Unpaved Streets (Grader) Unpaved Surface 100 % Length 4 month
 

09 Shaping Unpaved Streets (Laborers) Unpaved Surface 100 %Length Annual 

Source: Giza City Road Department and TAC
 

Road-8/sy
 

2.4 Performance Standards: 

1.4.1 	 After identifying maintenance work needed, it is necessary to decide on: 

o how the job should be done; 
o work procedure on site, tasks and sub-tasks; 
o size of crew needed for the work; 

o equipinent and materials needed; and 
o how to control quality. 

2.4.2 	 Performance standards must be developed for the various tasks and should be 
adjusted periodically to reflect actual performance. 

2.4.3 	 Figure 18 through 25 are initial perfornance standards sheets for executing 

different maintenance work. They should be adjusted based on field 
experience. 

2.5 Work Ouanlities And Crew-Days: 

Calculations are made separately for streets of the five Giza City road districts to 

determine the work quantities and crew-days for each activity. The result of these 
estimates are shown in Table 9, 10, 1i, 12, 13 and 14. 
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PERFORMANCE STANDARD
 

ACTIVITY CODE
 

Short Asphalt Overlays 02
 

DESCRIPTION & PURPOSE
 

Due to wear, settlement and damage, it may be necessary to restore rood smoothness or 

strength. If so, place hot-mix asphalt surfacing over existing pavement where required. 

PERFORMANCE GUIDEL INE 

This work is limited to repair of short sections of usual damage or failure, normally not 

more than 100 m in length. Long sections or general failure should receive engineering 

study and control. Short overlays are gtuii aly pta..- J uvcr fIll land wiuth, -mrrlmv'wmy 

or two-lane roadway. 

TEAMOF WUR, WORK METHOD 

1 Foreman 1. Place flagmen or warinig signs for saftey. 

1 Grader Operator 2. Remove loosed and damaged surfece. 

1 Roller Operator 3. Repair and compact base, and patch old pavement 

3 truck Drivers as necessary 

8 Laborers 4. Prim new base, Lightly tack old surface to be 

overlaid. 

5. Place overlay with laydown machine or dunp new 

hot-mix and spread with grader.
 

EQUIPMENT 6. Com1pactnew overlay.
 

7. Clean up area.
 

1 Motor Grader
 

2 Rotler
 

3 Dump Trucks
 

ESTIMATED DAILY PRODUCTION
MATERIAL PER DAY 


12 i3 Hot-mix-Asphalt 150 m2 

75 KG tack coat
 

6 m3 Crushed stibe for base
 

0. 5 m3 Motor
 

NOTES:
 

The standard assuses that spreading with grader will be the normal method. Material
 

Quantities are loose volume, based on 8 cm average surface thickness and 15 cm base
 

before compaction. Base repair is assumed to be 25% overlay area.
 

Source: Road and Street Maintenance, Giza City
 

perform/sy Fig. 13 

-26



PERFORMANCE STANDARD
 

ACTIVITY CODE
 

SmaLl Pavement Repairs 03
 

DESCRIPTION & PURPOSE
 

To restore smoothness and uniform surface, repair potholes, utility cuts and other damage 

or failure inexisting asphalt pavement by applying hot-mix patching. 

PERFORMANCE GUIDELINE
 

Patching is to be done as soon as potholes, damage or edege breakage occur, before failur 

is enlarged by traffic. If the cause is evident, such as water seepage, the cause must 

be corrected without delay, before patching the surface. Avoid excessive primary and 

tack coat which might cause instability in the patch. 

WORK METHOD
TEAM OF WORK 


1 Foreman 1. Place fragmen or warining signs for saftey.
 

2 Roller Operator 2. Trim potholes or damaged areas back to s,)und
 

3 Truck Drivers edges, and remove loose or weak materiato.
 

6 Laborers 3. Repair and compact base as necessary.
 
4. Prime new base, lightly tack sides and bottom of 

areas to be patched.
 

5. PLace patching hot-mix.
 

6. Compact throughly, to same level as adjacent 

EQUIPMENT pavement or slightly higher (one to two cm). 

7. CLean up area.
 

1 Roller
 

2 Dump trucks
 

MATERIAL PER DAY ESTIMATED DAILY PRODUCTION
 

8 m3 Hot-mix Asphalt 100 m2
 

20 KG Tack Coat
 

4 m3 Crushed !tone for base
 

NOTES:
 

Materials are loose, based on 8 cm average thickness of asphalt patches and 15 cm base,
 

before ccepaction. Base repair is assumed to be necessary for under 15%of patches.
 

Source: Road and Street Maintenance, Giza City
 

Fig. 14
 

per form2/sy
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PERFORMANCE STANDARD
 

ACTIVITY CODE
 

Curbstonme Repair or Replacement 04
 

DESCRIPTION & PURPOSE
 

Restore or replace curbstone sections which are tooese, tilted, broken or missing.
 

PERFORMANCE GUIDELINE
 

This work is intended to be the maintenance of lines of precast or cutstone sectional
 

curbs constructed ealier.
 

WORK METIIOD
TEAMIOF WORK 


1 Forensan 1.Place fiagmen or warining signs for saftey.
 

I Truck Driver 
 2. Remove and dispose of broken curbstone sections 

3 Masons and other unusable rmaterias.
 

6 Laborers 3. Excavate and correct line and grade. Ccnpact
 

underlaying soil and new bedding materials as
 

necessary. 

4. Re-set existing usable sections and add new
 

curbstone sections as necessay with mortard base 

EQUIPMENT and joint. Check for finish line and grade. 

5. Clean up area.
 

1 Dump Truck 

MATERIAL PER DAY ESTIMATED DAILY PRODUCTION
 

50 Pre-Cast Curbstones (0.5 m 100 m2
 

length each)
 

1. 0 mf3 Bedding Sand 
0. 5 m3 Motor
 

NOTES:
 

The standard assume, that inmaintaining existing tines of curbs which have been damaged 

or disturbed, half of the old sections can be re-used. 

Source: Road and Street Maintenance, Giza City 

Fig. 15
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-28



PERFORMANCE STANDARD
 

ACTIVITY CODE
 

Basalt Brick Pavement Repair 05
 

DESCRIPTION & PURPOSE
 

Replace, level, strengthen and smooth the broken basalt bricks which are in poor
 
condition due to settlement or damage.
 

PERFORMANCE GUIDELINE
 

This work is limited to repair of short sections of unusuat damage or failure, normally
 

not more than 50 m in length.
 

TEAMOF WORK WORK METHOD 

1 Foreman 1.Place flagman or warining signs for safety.
 

2 Masons 2. Remove Loose ard damaged surface.
 

1 Truck Driver 3. Repair and compact base course under basalt
 

6 Laborers bricks.
 

4. Place mortar under basalt bricks.
 

5. Place basalt bricks and grout after checking
 

Level.
 
6. Clean up the surface after coe=pletion.
 

EQUIPMENT
 

1 Dump Truck 

MATERIAL PER DAY ESTIMATED DAILY PRODUCTION
 

50 m2 Basalt bricks 50 m2
 

5 m3 Sand
 
0.5 m3Mortar 

NOTES:
 

Source: Road ar d Street Maintenance, Giza City 

Fig. 16
 

per form4/sy 
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PERFORMANCE STANDARD
 

ACTIVITY CODE
 

Footpaths Repair (Tile Surface) 06 

DESCRIPTION & PURPOSE
 

Replace, restore, stre1Itlien and smioth loose and broken tiles which are in poor 

condition due to settlement or danage. 

PERFORMANCE GUIDELINE
 

This work is Limited to repair of short sections of unusual dmage or failure, normally 

not more than 100 m in Length. 

TEAM OF WORK WORK METIIOD 

1 Forenan 1. Place flagmn or warning signs for saftey. 

2 Masons 2. Remove loose or damaged surface. 

2 Truck Drivers 3. Repair and conpact base course under tiles. 

6 Laborers 4. Overlay mortar u-icertiles. 

5. Place tiles and grout after checking leveling. 

6. Clean up the surface after corpletion.
 

EQUIPMENT
 

2 Dunp Truck 

MATERIAL PER DAY ESTIMATED DAILY PRODUCTION
 

100 m2 Tiles 100 2
 

10 m3 Sand 

2 m3 Mortar 

0.5 m3Motor 

NOTES:
 

Source: Giza City Road Directorate and TAC
 

Fig. 17 

prform5/sy
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PERFORMANCE STANDARD
 

ACTIVITY CODE
 

Footpath Repair (Mastic Asphalt Surface) 07
 

DESCRIPTION & PURPOSE
 

AppLy new mastic asphalt to restore smoothness and strength.
 

PERFORMANCE GUIDELINE
 

This work is Limited to repair of short sections of unusual damage or failure, normally 

not more than 100 m in length.
 

TEAMOF WORK WORK METIIO 

1 Foreman 1. Place fLagmen or warning signs for safety.
 

2 Masons 2. Remove Loose or damaged surface.
 

2 Truck Drivers 3. Repair and compact base course under tiles.
 

6 Laborers 4. Overlay mortar under tiles.
 

5. Place tiles and grout after checking leveling.
 

6. Clean up the surface after completion.
 

EOUIPMENT
 

2 Dump Truck
 

MATERIAL PER DAY ESTIMATED DAILY PROOUCTION
 

100 m2 Tiles 100 m2 

10 m3 Sand 

2 m3 Mortar 

0.5 m3 Motor 

NOTES:
 

Source: Giza City Road Directorate and TAC
 

Fig. 17
 

prform6/sy
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PERFORMANCE STANDARD
 

ACTIVITY 	 CODE
 

Grnding Unpaved Streets (Grader) 	 08
 

DESCRIPTION & PURPOSE
 

Use machines to reshape and restore previously constructed streets to an acceptable
 

uniform grade and cross section.
 

PERFORMANCE GUIDELINE
 

This work is required at intervals of about four months on unpaved streets in regular
 

use. Typically, the streets have developed holes, corrugation, traffic ruts, uneven
 

settlement, or accumulation of debris which obstruct vehicul uso. 

TEAMOF WORK 	 METIIODWORK 

1 Grader Operator 1. 	With motor grader, cut high places and fill low 

areas on travelway of unpaved street. Starting 

with the outside edges and blading usable 

material toward center.
 

2. Blade off large stones, trash and other debris,
 

dispose of it beyond the travelway or gather it
 

for later collection.
 

EQUIPMENT
 

3. Strike off and spread evenly any excess usable
 

material bladed toward the center of the street.
 

I Grader Create a firm, even grade ard cross-section.
 

MATERIAL PER DAY 	 ESTIMATED DAILY PRODUCTION
 

None 	 1.5 KM of street length
 

NOTES:
 

Source: Road and Street Maintenance, Giza City 

perform7/sy 

Fig. 19 
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2 

PERFORMANCE STANDARD
 

ACTIVITY 	 CODE
 

Shaping Unpaved Streets (labor) 	 09
 

DESCRIPTION & PURPOSE
 

xeshape and restore grade, width and riding surface of unpaved streets.
 

PERFORMANCE GUIDELIlE
 

With the assistance of a loader, manually reshape and restore previoulsy constructed
 

unpaved streets to an adequate grade and width.
 

TEAM OF WORK 	 WORK METHOD 

1 Foremanrader Operator 1. Cut down high places in street surface. Use
 

I Loader Operator suitable material to fill tow plnces. Use pick
 

2 Truck Drivers shoveL, assisted by loader when feasible, to cut
 

8 Laborers and move material, aid to compact filled area.
 

2. Load and dispose of trash, debris andother
 

unsuitable material.
 

EQUIPMENT
 

1 	Loader
 

Dump Truck
 

MATERIAL PER DAY 	 ESTIMATED DAILY PRODUCTION
 

None 	 1.5 KM of street length
 

NOTES:
 

This work is needed to maintain public access streets too narrow for general vehicule
 

use (normally less than five meters wide).
 

Source: Road and Street Maintenance, Giza City
 

Fig. 20
 

perform8/sy 
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TABLE 9
 

DERIVATION OF WORK QUANTITIES AND CREW-DAYS
 

SOUTH DISTRICT 

CODE 

ACTIVITY 

DESCRIPTION SURFACE 

CONDITION 

RATING 

ANNUAL % OF 

AREA OR 

LENGTH 

INVENTORY 

QUANTITIES 

ANNUAL 

WORK 

QUANTITY 

DAILY 

'RODUCTION 

RATE 

CREW-DAYS 

CREW-DAYS 

ROUNDED UP 

02 Short Overlay Paved Surface Good 

Medium 

Poor 

1.0 % 

1.1 % 

1.2 % 

552000 

346270 

19250 

5520 

3809 

231 

150 

150 

150 

36.8 

25.4 

1.5 

1 63 

03 SmalL Pavement Repairs Paved Surface Good 

MediLn 

Poor 

0.1 % 

0.15% 

0.2 % 

552000 

346270 

19250 

252 

519 

39 

100 

100 

100 

2.54 

5.19 

0.39 

1 8 

04 Curbstone Repair Sectional Curb Good 

Mediun 

Poor 

4.0 % 

5.0 % 

6.0 % 

58000 

62000 

10000 

2320 

3100 

600 

50 

50 

50 

46.4 

62 

12 

} 121 

05 Basalt Brick Repairs Paved Surface 2.0 % - - 50 -

06 Footpath Repair Tile Surface 1.3 % 50000 500 100 5 5 

07 Footpaths Repair Mastic Surface 1.0 % 200000 2000 100 20 20 

08 Grading Unpaved Streets (Grader) 100 % 4.0 4.0 1.5 2.7 3 

09 Shaping Unpaved Streets (Labors) 100 % 1.890 1.890 0.5 3.78 4 

Source: TAC calculation 

* From Table 8 

From Tables 2 through 5 

road-9/sy 



TABLE 10
 

DERIVATION OF WORK QUANTITIES AND CREW-DAYS
 

CENTRAL DISTRICT 

CODE 

ACTIVITY 

DESCRIPTION SURFACE 

CONDITION 

RATING 

ANNUAL % OF 

AREA OR 

LENGTH 

INVENTORY 

QUANTITIES 

ANNUAL 

WORK 

QUANTITY 

DAILY 

PRODUCTION 

RATE 

CREW-DAYS 

CREW-DAYS 

ROUNDED UP 

02 Shcrt Overlay Paved Surface Good 

Medium 

Poor 

1.0 % 

1.1 % 

1.2 % 

109785 

681055 

470028 

1098 

7492 

5640 

150 

150 

150 

7.3 

49.9 

37.6 

) 94 

03 Small Pavement Repairs Paved Surface Good 

Medium 

Poor 

0.1 % 

0.15% 

0.2 % 

109785 

681055 

470028 

110 

1022 

940 

100 

100 

100 

1.1 

1f.2 

9.4 

1 21 

04 Curbstone Repair Sectional Curb Good 

Medium 

Poor 

4.0 % 

5.0 % 

6.0 % 

28000 

60000 

40000 

1120 

3000 

2400 

50 

50 

50 

22.4 

60 

48 

1 131 

05 Basalt Brick Repairs Paved Surface 2.0 % - - 50 -

06 Footpath Repair Tile Surface 1.0 % 490000 490 100 4.9 5 

07 Footpaths Repair Mastic Surface 1.0 % 489000 4890 100 48.9 49 

08 Grading Unpaved Streets (Grader) 100 % 12.000 12 1.5 8 8 

09 Shaping Unpaved Streets (Labors) 100 % 5.365 5.4 0.5 10.8 11 

Source: TAC calculation 

** 

From Table 8 

From Tables 2 through 5 
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TABLE 11
 

DERIVATION OF WORK QUANTITIES AND CREW-DAYS
 

NORTH DISTRICT 

CODE 

ACTIVITY 

DESCRIPTION SURFACE 

CONDITION 

RATING 

ANNUAL % OF 

AREA OR 

LENGTH 

INVENTORY 

QJANTITIES 

ANNUAL 

WORK 

QUANTITY 

DAILY 

PRODUCTION 

RATE 

CREW-DAYS 

CREW-DAYS 

ROUNDED UP 

02 Short Overlay Paved Surface Good 

Medium 

Poor 

1.0 % 

1.1 % 

1.2 % 

82000 

19000 

49950 

820 

209 

499 

150 

150 

150 

5.47 

1.39 

3.33 

) 11 

03 Small Pavement Repairs Paved Surface Good 

Mediui 

Poor 

0.1 % 

0.15% 

0.2 % 

82000 

19000 

49950 

82 

28.5 

100 

100 

100 

100 

0.82 

0.29 

1.00 

1 3 

C' 

04 Curbstone Repair Sectional Curb Good 

Mediun 

Poor 

4.0 % 

5.0 % 

6.0 % 

10000 

4500 

66000 

400 

225 

3960 

50 

50 

50 

8 

4.5 

79.2 

1 92 

05 Basalt Brick Repairs Paved Surface 2.0 % - - 50 -

06 Footpath Repair Tile Surface 1.0 % - - 100 -

07 Footpaths Repair Mastic Surface 1.0 X 59000 590 100 5.9 6 

08 Grading Unpaved Streets (Grader) 100 % 4.00 4.0 1.5 2.67 3 

09 Shaping Unpaved Streets (Labors) 100 % 1.10 1.10 0.5 2.2 3 

Source: TAC calculation 

From Table 8 

From Tables 2 through 5 
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TABLE 12 

DERIVATION OF WORK QUANTITIES AND CREW-DAYS
 

WEST DISTR!CT 

COE 

ACTIVITY 

DESCRIPTION SURFACE 

CONDITION 

RATING 

ANNUAL % OF 

AREA OR 

LENGTH 

INVENTORY 

QUANTITIES 

ANNUAL 

WORK 

QUANTITY 

DAILY 

PRODUCTION 

RATE 

CREW-DAYS 

CREW-DAYS 

ROUNDED UP 

02 Short OverLay Paved Surface ood 

Mediun 

Poor 

1.0 , 

1.1 % 

1.2 % 

251665 

69700 

73750 

2517 

767 

885 

150 

150 

150 

16.78 

5.11 

5.9 

) 28 

03 Small Paveent Reairs P. ,wl Surface Good 

Mediun 

Poor 

0.1 % 

0.15% 

0.2 % 

251665 

69700 

73750 

252 

105 

148 

100 

100 

100 

2.52 

1.05 

1.48 

1 6 

04 Curbstone Repair Sectional Curb Good 

Mediun 

Poor 

4.0 % 

5.0 % 

6.0 % 

31000 

12000 

14000 

1240 

600 

840 

50 

50 

50 

24.8 

30.00 

16.80 

1 72 

05 Basalt Brick Repairs Paved Surface 2.0 % - 50 -

06 Footpath Repair Tile Surface 1.0 % 2800 28 100 0.28 1 

07 Footpath Repair Mastic Surface 1.0 % 12500 125 100 0.125 1 

08 Grading Urcaved Streets (Grader) 100 % 10.930 10.93 1.5 7.29 8 

09 Shaping Uraved Streets (Labors) 100 % 4.000 4.00 0.5 8.00 8 

Source: TAC calculation 

* 

From Table 8 

From Tables 2 through 5 
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TABLE 13 

DERIVATION OF WORK QUANTITIES AND CREW-DAYS
 

AL HARAM DISTRICT 

CODE 

ACTIVITY 

DESCRIPTION 

T 

SURFACE 

CONDITION 

RATING 

ANNUAL % OF 

AREA OR 

LENGTH 

INVENTORY 

QUANTITIES 

ANNUAL 

WORK 

QUANTITY 

DAILY 

PRODUCTION 

RATE 

CREW-DAYS 

CREW-DAYS 

ROUNDEDUP 

02 Short Overlay Paved Surface Good 
Mediumn 

Poor 

1.0 % 
1.1 1 

1.2 % 

126000 
242000 

28000 

1260 
2662 

336 

150 
150 

150 

8.4 
17.75 

2.24 

}29 

03 Small Pavement Recairs Paved Surface Good 

Medium 

Poor 

0.1 % 

0.15% 

0.2 % 

126000 

242000 

28000 

126 

363 

56 

100 

100 

100 

1.26 

3.63 

0.56 

) 6 

04 Curbstone Repair Sectional Curb Good 

Medium 

Poor 

4.0 % 

5.0 % 

6.0 % 

13000 

28000 

6000 

520 

1400 

360 

50 

50 

50 

10.4 

28 

7.2 

) 46 

05 Basalt Brick Repairs Paved Surface 2.0 % - - 50 -

06 Footpath Repair Tile Surface 1.0 % 30000 300 100 3 3 

07 Footpath Repair Mastic Surface 1.0 % 76000 760 100 7.6 8 

08 Grading Unpaved Streets (Grader) 100 % 9.000 9 1.5 6 6 

09 Shaping Unpaved Streets (Labors) 100 % 4.200 4.2 0.5 8.4 9 

* 

Source: TAC calculation 

From Table 8 
From Tables 2 through 5 
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TABLE 14 

SUMMARY OF CREW DAY 

ACTIVITY 
South Central 

DISTRICT 

North West AIolarm 

TOTAL 

02 

03 

04 

05 

06 

07 

08 

09 

63 

8 

121 

5 

20 

3 

4 

94 

21 

131 

5 

49 

8 

11 

11 

3 

92 

-

6 

3 

3 

28 

6 

72 

1 

1 

8 

8 

29 

6 

46 
-

3 

8 

6 

9 

225 

44 

462 

14 

84 

28 

35 

Source: TabLe 9 through 13 and TAC Calculation 
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3. FIVE-YEAR MAINTENANCE PLAN: 

Based on tie study of the Giza City Road Department and District Road Sections, a five-year 
master plan and one-year maintenance plan are outlined. 

Required work is as shown in Table 15 

Required Lalbr Ihjus 

3.1 

3.2 

33 

3.4 

Foreman 
(;raider olerator 
Roller operator 
Loader operator 
Truck driver 
Mason 
Laborer 

25,Q20 
7,590 

10,590 
1,(5(0 

44,730 
47,460) 

166,080 

Equinment Ooeratingl I lours: 

Grader 
Roller 
Loader 
Dump Truck 

Required Materials: 

I lot-Mix Asphalt 
Tack Coat 
Crushed Base 
Curbstone 
Sand 
Motor 
Basalt Brick 
Tiles 
Mastic Asphalt 

7,590 
10,5) 

1,050 
44,730 

15,2(A) 
88,775 
7,530 

155,5(X) 
7,210 
1,170 

7,(X) 

2,1(W 

hrs 
lirs 
lirs 
lirs 
lirs 
hrs 
hrs 

hrs 
hrs 
hrs 
f hrs 

1 3 

k " ns 
In 
in.l3 m 

3 m 

2 m 

id 

Estimated cost of materials is shown in Table 16. 
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TABLE 15
 

QUANTITIES OF REQUIRED WORKS
 

FIVE YEAR PERIOD 

DISTRICTS 

EXECUTION ACTIVITIES UNIT TOTAL 

SOUTH CENTRAL NORTH WEST ALHARAM 

Short asplit overlay m3 47800 71150 7640 20845 21290 168725 

Small pavement repair m2 4050 10360 1055 2525 2725 20715 

By Curb repair m.l 30100 32600 22925 13400 11400 110425 

Sections Basalt brick repair m2 

In Footpath repair (tile) m2 2500 2450 140 1500 6590 

Districts Footpath repair (mastic) m2 10000 24450 2950 625 3800 41825 

Grading unpaved streets km 20 60 20 55 45 200 

Shaping unpaved streets km 9.5 27.0 5.5 20.0 21.0 83.0 

By Major overlay m2 358760 630440 75475 197560 135000 1497235 

Contractors Curbstone replacement m.i 65000 64000 40250 28500 23500 221250 

Under Road Footpath overlay m2 100000 244500 29500 6250 38000 418250 

Department Provision of road material 

Supervising 

Source: TAC Calculation 

Road-15\sy 
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TABLE 16
 

ESTIMATED COST OF MATERIALS
 

MATERIALS UNIT 


flot-Mix Asphalt m3 


Tack Coat kg 


Crushed Base m3 


Curbstone t.m 


Sand r3 


Morter m3 


Basalt Brick 2 


Tile m2 


Mastic Asphalt m3 


Source: TAC Calculation
 

road-16/sy
 

FIVE YEAR PERIOD 

OUANTITIES 


QUANTITIES + 10% LOSSES 


15260 16785 


88775 97653 


7530 8285 


115500 127050 


7210 7930 


1170 1285 


7000 7700 


2100 2410 


ESTIMATED TOTAL COST
 

UNIT COST/LE LE
 

60 1,007,100
 

0.06 5,860
 

20 165,700
 

8 1,016,400
 

6 47,580
 

50 64,250
 

8 61,600
 

50 120,500
 

2,488,990
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3.5 ][quipment Services and Repair Cost: 

Equipment services and repair LE 250,()0 

Spare parts LE 250,000 

TOTAL LE 500,000 

3.6 FEstimated Fuel Cost For Equipment Operating I fours: 

Total operating hours 63,960ihrs 
Total fuel cost =63,961 hrs X I(X) avg.hp X 0.2 kg fuel/hr X LE 0.10 = LE 127,920 
Oil and Grease =63,960 hrs X 100 avg.hp X 0.2 kg fuel/hrX0.05 X LE 1.25= LE 79,950 

TOTAL LE 207,870 

3.7 Estimated Cost For Contractor's Work: 

Major overly with 4 cm hot-mix = 1497235 m2 X 2.5 LE/mn2 = LE 3,743,187
 
Curbstone replacement = 221250 I.m X 8 LE/n = LE 1,770,00
 
Footpath overlay = 418,250 m2 X 2.0 LE/rn2 = LE 836,500
 
Adjusting level of manhole cover = = LE 150,000
 

TOTAL LE 6,499,587 

2)3.8 lisimated Cost For I'aving Construction For Unpaved Roads; (872,249 m

Levelling ground work = 872,249 X 1.5 = LE 1,31)8,375 
Crushed stone 25 cm base course = 872,219 X 3.t0 = LBE 2,616,747 
Prime coat course = 872,249 X 0.25 = LE 218,062 
Ilot.mix asphall concrete 6 cii binding course = 872,249 X 3.25 = LE 2,834,8(19 
Tack coat course = 872,249 X 0.2 = LE 174,450 
1lot-mix asphalt concrete 5 cm su face course = 872,249 X 3.0 = LE 2,616,747 
Curbstone works = 141,0(( X 8.0 = LB 1,128,000 
Mastic asplialt course for footpaths = 325,000 X 2.5 = LB 812,500 
Adjusting level of manhole covers = = LE 2(XI,tX)0 

TO)TAL LE 11,919,691 
3.9 Road Materials And Soil Tcstini' ltaborator 

A small asphalt, material and soil testing laboratory is required for quality control 
of hot-rnix asphialt, road ,iaterials and soil testing. A proposed list of test equipment 
which is required (or the Road Department is shown in Table 17. The estimated cost for 
the laboratory equipment and furnishing is as follows: 

Laboratory equilpmnt aul alparatus LE 41,815
 
Furnishing the laboratory LE 9,185
 

TOTAL LE 5(1,001 

3.10 EAuigpncid Purchase: 

Existing equipment in Road Department and District Road Sections are listed in 

Table 6. The existing equipmelt is insufficient for road maintenance and is in 

unacceptaile condition. It is necessary to provide the Road Sections with new equipmelt 

to fulfil tle road maintenance plan and program by tlie force account. The required 

types, number and estimated cost are as shown in Table 18. 
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TABLE 17
 

List Of Required Test Equip nt For Road Directovate Laboratory
 

item Description 

Number 

Required 

Expected 

Unit Price 

Estimated 

Total Price 

1 Sets of Sieves 203 sn diameter 

including the folowing sieve sizes: 

75 nm63 sin50 snm 

37 1/2 sin 25 nun 19 nis 

12 1/2 sin 9 1/2 snm 

4.75 san2.36 mi 

1.18 sin0.425 snm0.6 ni 

0.15 rim0.075 sn 

Pan & cover 

1 2,220 

(185 for 

each sieve) 

2,220 

2 Motorized Dynamic Sieve Shaker for 

203 mm Sieves (Electrical) 

1 4,500 4,500 

3 Laboratory Oven 50x50x50 cm mininxun, 

110 c min. 

1 2,200 2,200 

4 Balance capacity 20 kg with sensitivity 

1 gin. 

1 4,200 4,200 

5 Balance Capcity 2.610 kg with 

sensitivity 0.1 gm. 

1 1,400 1,400 

6 Liquid Limit Devices, complete 1 980 980 

7 Complete Proctor Apparatus with four 

moulds, hansner and sanple extruder 

1 650 650 

8 Mould, CBR, with plate, collar, Penet-

ration piston and expansion device. 

1 1,395 1,395 

9 Sand Cone Density Apparatus 1 550 550 

10 Test Set For Penetration of Bituminous 

Materials. 

1 2,600 2,600 

11 Complete Bituminous Extraction 

Apparatus (elect.) 

1 7,000 7,000 

12 Core Drilling Apparatus with bits 1 12,500 12,500 

13 Cubic Moulds 150xI50ls50 sin 6 70 420 

14 

15 

16 

17 

Drying Pans 60x90x10 

Beaker glass 250 mt, 500 ml, 100 ml 

Thermometer, General Lab 0-200 c 40.5 

Some Brushes, Plates, Trades 

c 

4 

2 

From each 

2 

4 

Fran each 

200 200 

Total Estimated Price L.E. 40,815 

Source: Giza City Road Department and TAC 

road-17/sy
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TABLE 18
 

NEW EQUIPMENT REOUIREMENT TO BE PURCHASED
 

E lupipent lylE Required No. Estim. Unit Price Eslini. Toltal Cost LIE 

Grader 80-1() lip 
Vibrating Roller 2-4 1 

I 
2 

2W(),0() 
25,(X) 

200,000 
50,(KX) 

Vibrating Roller 8-121 
Air compressor 50-6(1 lIp 

1 
3 

150,000 
60,(X) 

150,100 
18i),O)O 

Dunp truck 6-101 5 1(0,000 5X),0(10 

Dump truck morc than 10 t 3 120,000 360,000 

Transport vehicle 1/2 - I 1/2 1 
Water tank vehicle 3t 

5 
5 

30,00) 
70,000 

150,000 
350,000 

Bitumen Ioiler and distributer 
mobile tank 5 8Q,000 400,000 
Level 10 3,0() 30,(X 
Ticodilite I0 5,000 50,(X) 
Survey tools 5(,0(X) 

Sub-Total 2,470,000 
Spare parts 101% 247,000 

TOTAL 2,717,000 

3.11 	 Required fludgel: 

Table 19 shows the required budget 

TABLE 19 

FIVE YEAR MAINTENANCE PLAN BUDGET 

ESTIMAIED COST
 

No. ITEMS 
 LE EXECUTING AGENT
 

Road

1 Cost of materials 2,488,990 By forace account of 


500,000 Department and District Road
2 Equipment Servies aid repair 


3 Fuel cost 
 207,870 Sections.
 

SUB-TOIAL 3,196,860
 

6,499,587 By contractor 

Major Overlay, Curbstone 

Replacement and rootpath 

Overlay 

50,000 DABIIIand/or USAID LD-I 

4 	 Road Maintenance Cost of 


Road Material and Soil 

investment Plan Grant
 

5 
Testing Laboratories 


Equipment Purchase 2,7!1,000 	 BAB IIIand/or USAID LD-II
 

investment Plan Grant
 
6 


TOTAL 	 12,463,447
 

Source: Giza City Road Department and TAC-45



4. YEARLY MAINTENANCE PLAN: 

4.1 Quantities Of Required Work; 

Are as shown inTable 20 

TABLE 20 

REQUIRED WORK 

YEARLY MAINTENANCE PLAN 

EXECUTION ACTIVITIES UNIT 
South Central 

DISTRICTS 

North West %l Narom 
TO(AL 

By 

Sections 

in 

Districts 

Short asphalt overlay 

Small pavement repairs 

Curb repair 

Basalt brick repair 

Footpaths repair (tiles) 

Footpaths repair (mastic) 

Grading unpaved streets 

Shaping unpaved streets 

m2 

m2 

m.I 
m2 

m2 

m2 

km 

km 

9560 

810 

6020 
-

500 

2000 

4.0 

1.9 

14230 

2072 

6520 

490 

4890 

12.0 

5.4 

1528 

211 

4535 

590 

4 

1.1 

4169 

505 

2680 

28 

125 

11.0 

4.0 

4258 

545 

2280 

300 

760 

9.0 

4.2 

33745 

4143 

22085 

1318 

8365 

40 

16.6 

By 

Contractors 
Under Road 

Dept.Suprv. 

Major overlay 

Curbstone replacement 

Footpath overlay 

Provision of road materials 

nm2 

in. 

m2 

91752 

13000 
2000 

126088 

12800 

48900 

15095 

8050 

5900 

39512 

5700 

1250 

27000 

4700 

7600 

299447 

44250 

83650 

Source: TAC Calculation 

road-20/sy 

4.2 Rcouired Labor Ilours: 

Are as shown ii, rable 21. 
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TABLE 21
 

ROUIRED LABOR HOURS
 

TOTAL FOREMAN GRADER )PERATOR ROLLER PERATOR LOADER 7PRATOR TRUCK DRIVER MASON LABORER 
CODE CREW4 PER TOTAL PER TOTAL PER TGTAL PRT TOTAL 

DAYS Per C-D Tot. Mrs C-D HRS C-D HRS C-0 HIS C-D MRS Per C-D jTot. Hrs Per C-D Tot. Hrs 

02 225 6 1350 6 1350 6 1350 0 0 1e 4050 0 0 48 10800 
03 44 6 264 0 0 6 264 0 0 12 528 0 0 36 1584 
04 462 6 2772 0 0 0 0 0 0 6 2772 18 8316 36 16632 
05 0 6 0 0 0 0 0 0 0 /1 0 12 0 36 0 
06 14 6 84 0 0 0 0 0 0 12 168 12 168 36 504 
07 84 6 504 0 0 6 504 0 0 12 108 12 1008 24 216 
08 28 0 0 6 168 0 0 0 0 0 0 0 0 0 0 
09 35 6 210 0 0 0 0 6 210 12 420 0 0 48 1680 

TOTAL 5184 1518 2118 210 8946 9492 33216 

Source: From TabLe 14, Perforance Standard and TAC CaLcuLation 

road-21/sy 



4.3 	 StaffRequircnents; 

Are as shown in Table 22. 

rABLE 22 

STAFF REQUIREMENTS 

ANNUAL 	HRS 


PERSNNEL CLASS NEEDED 


EACH CLASS 


Foreman 5,184 


Grader Operator 1,518 


Rotter Operator 2,118 


Loader Operator 210 


Truck Driver 8,946 


Mason 9,492 


Laborer 33,216 


road-22/sy
 

N.B.: 

Work hours/day = 6 hours
 
Casual leave = 7 days
 
Sick leave = 30 days
 
Annual leave = 21 days
 
Vacation/year = 48 days
 

TOTAL 106 

Work days/year = 366 - 106 
Available annual hours = 260 X 6 

AVAILABLE 


ANNUAL 


HRS 


1560 


1560 


1560 


1560 


1560 


1560 


1560 


= 260 days 
= 1,560 hours 

NUMBER OF NUMBER 

PERSONNEL ROUNED 

NEEDED UP 

3.32 4 

0.97 1 

1.36 2 

0.13 1 

5.73 6 

6.08 7 

21 .29 22 

Source: Directorate of Operation & Administration Instruction (DOA) and TAC calculation. 
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4.4 	 Requircd Equipmzcnl ()ci)ratinst Ilours: 

Arc as shown in rablc 23 

TABLE 23 

REOUIRED EQUIPMENT OPERATING IOURS 

LOADER DLP TRUCK
TOTAL GRADER ROLLER 

CODE 	 CREW
 

DAYS Per C-D Tot. Hrs Per Tot. Hrs Tot. Hrs
C-D Per C-D Per C-D Tot. tirs 

02 225 6 1350 6 1350 0 0 18 4050 

03 44 0 0 6 264 0 0 12 528 

6 277204 	 462 0 0 0 0 0 0 

0 	 0 0 0 0 0 0 6 0
05 


0 	 0 12 16806 	 14 0 0 0 0 

504 	 0 0 1 1008
0 6 


08 28 6 168 


07 	 84 0 


0 0 0 0 0 0
 

0 0 0 6 210 12 420
09 	 35 0 


TOTAL 	 1518 2118 210 8946
 

Source: From Table 14, Performance Standard and TAC calculation
 

road-23/sy
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4.5 Required Equipment: 

The required equipment for the yearly maintenance plan is as shown in Table 24. 

TABLE 24 

REQUIRED EOUIPMENT 

Aniual Ifours Needed Avail Mach No. of Macli. Rounded No. of 

Machine 'ye Each Tyo Hours Needed Machs, Necded 

Grader 1518 1350 1.12 2 

Loader 210 1350 0.16 1 
Roller 2118 1350 1.57 2 

Dump Truck 89,10 1350 6.62 7 

Available machine hours = 300 day X 0.75 availability X 6 hours - 1350 hours 

Source : From Table 23 and 'AC calculation. 

4.6 Required Materials: 

Required materials are as shown in Table 25. Table 26 reflects the cost of thest. 

materials. 

4.7 Equipment Service And Repair Cost: 

Equipment service and repair = LE 50,00(0
 

Spare parts = LE 50,000
 

TOTAL LE 100,000 

4.8 1slimaled Fuel Cost For Equipment Oucrating Ifours: 

Total operating hours 12792 hrs. 
Total fuel cost= 12792 lirs X 1(H0avg. lip X 0.2 kg fuel/hp/hr X LE 0.10 = LE5,584 

Oil & grease cost = 12792 hrs X 100 avg. lip X 0.2 kg/hp/hr X 0.05 X LE 1.25 = LE15,990 

LE41,574TOTAL 

4.9 Estimaled Cost Ior Work iy Contractor: 

Major overlay with '4.0 cm hot-mix asphalt = 299,447 m 2 X 2.5 = LE 748,618 

Curbstone replacement = 44,250 Ihm X 8 = LE 354,0(X) 

Footpath overlay = 33,650 m2 X 2.0 = LE 67,300 

Adjustment of manhole covers = LE 30,000 

LE 1,199,918TOTAL 

4.1(1 Required Budget For Year S)191: 

Is shown in Table 27. 
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TABLE 25 

REQUIRED MATERIALS 

COE 

TOTAL 

CREW 

DAYS 

HOT-MIX ASPHALT 
m3 

Per Total 

-D C-D 

TACK COAT 
kg 

Per Total 

CRUSHED BASE 
m3 

Per Total 

C-

CURB STONE 
m.1 

Per Total 

C-D 

Pe 

SAND 
m3 

Toa 

C-D 

MORTAR 
M3 

Pr To l 

C-D 

BASALT BRICK 
U2 

Pr Toa 

C-D 

TILE ORMASTIC 
m2 

Pr Tol 

D 

02 

03 

04 

05 

06 

07 

08 

09 

225 

44 

462 

0 

14 

84 

28 

35 

12 

8 

2700 

352 

75 

20 

16875 

880 

6 

4 

1350 

176 

50 23100 1 

5 

10 

10 

462 

0 

140 

840 

0.5 

0.5 

0.2 

231 

0 

30 

50 0 

100 

5 

1400 

420 

Tile 

Mastic 

TOTAL 3052 17755 1526 23100 1442 261 

-

1400 

420 

Tile 

Mastic 

Source: From TabLe 14, Performance Standard and TAC CaLcuLation 
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TABLE 26
 

ESTIMATED COST OF MATERIALS
 

** ESTIMATED 

MATERIALS UNIT * QUANTITIES QUANTITIES UNIT COST TOTAL COST 
+ 10% LOSSES L.E. L.E. 

Hot-Mix Aspl-.alt m3 3052 3357 60 201420
 

Tack Coat kg 17755 19530 0.60 11718
 

Crushed Base m3 1526 1678 20 33560
 

Curbstone l.m 23100 25410 8 203280
 

Sand m3 1442 1586 6 9516
 

Mortar m3 261 287 50 14350
 
---Basalt Brick si2 


TiLes m2 1400 1540 8 12320
 

Mastic Asphalt m3 420 462 50 23100
 

TOTAL 509,264
 

Source: * From Table of Quantities 
** Road Directorate Tender FY 89/90 For Price - TAC CalcuLation 

road-26/sy
 

-52



TABLE 27
 

YEARLY BUDGET REQUIREMENT
 

ESTIMATED
 

ITEM SUBJECT COST EXECUTING AGENT
 

L.E.
 

1 

2 

3 

Cost of materials 

Equip. service & repair 

Fuel cost 

509,264 

100,000 

41,574 

By force account 

Road Sections 

in 

Sub-Total 650,838 

4 Road maintenance cost 

of major overlay, curb

stone replacement and 

footpath overlay 

1,199,918 By contractor 

Sub-Totat 

5 materials and soft 

testing laboratory 

50,000 BAB III and/or USAID 

LD-I1 Investment Plan 

Grant 

Sub-Total 

Equipment purchase 543,400 BAB Ill and/or USAID 

LD-Il Investment Plan 

Grant 

Sub-Total 

TOTAL 2,444,156 

Source: TAC Cncutation 

road-27/sy 
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4.11 Time Schedule For yearly Maintenance lan: 

Is as shown in Tablc 28. 

11ilL SCIILOULE I 

lable 28 
1tEARlY HAINIIAINCE PLAN 

ACTIVITIES IT 
ESTrIHAtIW 
1AIII I ES - - 3 

3 

4 

5 

MONTH~lS 
6- 7-

6 7l 1 12 

EXECUTING AGENT 

nsepction to estimate needed 

Sepairs nd location 

2 Preparation of Specification, 

)[ilof Quantites nd docuents 

for needed works arndmaterals 

-- Road Deprtment 

o Sectlo I 
Dsrc 
Dsrc 

3 :o trnctlng for providing 

iaterlals of works 

4;hrt astlialt overlay m2 10204 

5naIlipavement repairs m2 1317 

6 :urb repair mn.i 4601 

7 asalt bricks repair m2 

8 ootpaths repair (Tile) m2 

9 

0 

ootpaths repair (mastic) 

;rading unpaved streets 

m2 

km 

20(61 

51 

1I lping tupaved streets km 21

2 ajor overlay 

uibsoc replacemerit 

n2? 

111.1 

2.215 

1(1295 

Conlractor Under 

Road DIartment 

5 

otpalhoverlay 

'revision of road mterials 

2 l61116 

201(0011 

r o 

gelid: _Firm Schedule 

yAs Needed 

urce: Giza City Road Department and TAC 
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SE.1FION 111 

CONCLUSION AND RECOMMENDATIONS 

Giza and 
District Road Sections, and developed a road maintenance plan for the city.The essentials of thie 
plan are presented in this section. 

Scction I and Ii discussed (lie present status of line City Road Department tlile 

1. OR(ANIZATIONI 

The current organization of the Giza City road Department and District Road Sections 

has no clear organizational structure. The road department is controlled and headed by the 
Giza City Mayor. Each District Road Scclion is divided into Road Mainlenance Units which 
arc admin istered by tile Utility Director. The Project Units are controlled by ainengineer and 
headed by the District Chief. It appears that there is no technical relationship between tile 
Road Department in the City and the District Road Sections. 

The TAC St aff in cooperation with tlie Giza City Road Department proposed more 

effective organization as shown in Figure 2. This orgaiization will lead to more effective and 
efficient road naintcnance planning, programming and implementation. The new organization, 
after approval by tile City Mayor, should be sellt to DOA for formal approval. 

2- SFFING;
 

Giza City Road )eparlnicnt and District Road Sections are iii dire need of additional 
stalf. The existing staff lacks ciginecrs, tectniciais, foremen, equipment olerattrs and 
labor. l'ablc a cornlparison Ibetween lie existing stalf and tlie staff proposed in the29 shows 
new organizaition. 

TABLE 29 

EXISTIN(; AND PROPOSED STAFF 

ENGINEERS TECHNICIANS OREMEN 'QUIP. OPERATOR LABOR 

ROAD SECTION 

Exist. Propos. Exist. Propos. Exist. Propos. :xist. 'ropos. Exist. Propos. 

Road Department 2 a 1 16 - 1 7 

20 12 10 2 10 18 45 30
Souti District 1 3 


2 15 18 25 30
Central District 1 3 30 12 8 


12 2 6 18 11 30
 

West District 1 3 20 12 2 12 18 25 30
 

At Haram District 1 3 12 2 18 


North District 1 3 13 


30
 

18 10 43 91 106 157TOTAL 6 23 84 76 

Source: Giza Road Department and Road Sections and TAC 
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3. 	 TRAINING; 

A training program should be developed and inplenicnted to include tie C;iza road 
maintenance staff. The program should concentrate on improving the staff current level of 

road maintcnance skill, and providing necessary instruction to new employees. Suitablc 
courses are available at Ihc National Road Authority Training Center in Cairo or at consulting 
office specializing in Iraining. Two different courses are needed (one for Engineers and 

Technicians and the second for Road Equipment Operators). Labor training should take place 
at the work sites. 

3.1 	 For Enpincers And Technicians 

A 15-day course oi road mainlenance and repair of asphalt concrete pavement is 

needed. This course should cover the following topics 

o 	 Embankment and base course failures. 

o 	 Crack causes and required remedies. 
o 	 Surface corrugation, potholcs, bleeding, rutting, depressions, upheavals and 

disintegration of flexible pave cunt. 
o 	 Curb and foolpath repair. 

32 	 For Road tI uipment Opcrators: 

A 15-day course to Irain operators oin tlhe correct use of road equipment is 

desirable. 'ractical training is most important to upgrade tlie operators' skills. Operator 

equipment maintmmaice should be a major topic in tie traiig. 

3.3 	 Lalmr Training; 

On tlie job training should take place at tlie work sites. Road engineers should be 

respomsible fir planning aiid imlemeniing tie required training. 

4. 	 EOUIPMENT NEEDS: 

o 	 Road nlainteiacic cqmipinmul ill (;iza are iadeiuale to carry out road mnailtemiice by 

force account. Table 6 shows the iiiveitory and status of road equipment. Table 30 

indicates needed equipment. 

o 	 It is recommended that tlie Giza road departient be sulpplied withi a test laboratory to 

control different road materials and asphalt mixtures. A list of proposed laboratory 

equipment and approximate cost estfimate are showin in Table 17. 
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'rable 30 

REQUIRED EQUIPMENT FOR ROAD DEPARTMENT AND SECTIONS 

ROAD DEPARTMENT AND SECTIONS 

EQUIPMENT TYPE 

EXIST REQUIRED EQUIPMENT FOR 

PURCHASE 

5 5
Loader 

4 5 	 1
 

2
 
Grader 


Vibrating Roller 2-4t 13 15 


9 10 
 1
Vibrating Rotter 8-12t 

3
2 5 


Dump Truck 6-10t 15 20 5
 
Air compressor 


Dump Truck more than lot 	 7 10 3
 

5 10 5
Transport Vehicle 1/2-3t 


Water Tank Vehicle 3t 
 5 	 5
 

5 	 5
Bitumen Boiler & Distributer 


Mobile Tank
 

Survey Toots
 
10 10
Level 

10 10
Theodilite 


Survey Tools
 

road-29/sy
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5.1 Five Year Mainlenance Plan: 

To inylcntci tei five year maililenance pla (he following amount of funding is 

needed. The Investment I'laii AIlocaltions provided fromt the USAID LD-Il Urban I'rojccl 
na;ybe used Io fulild soin (ifieh reluireicnlts: 

0 Cost of Ilat1el ials LE 2,488,991 
O Equipment service and repair LE 5(X),XX) 
o Fuel cost LE 207,8701 
o Road maiicnance by contractor for major overlay LE 6,499,587 
o Material and soil testing laboiatory LE 50,(XX)
 
" Equipment purchase LE1 2,717,M(X)
 

TOTAL LE 12,463,447 

5.2 Annual Mainlenance 'lan: 

Based on the Five-Year NMinicnance Plan, an annual budget requirement would be: 

o Materials LE 509,264 
o Equipment scivice and rcjair LE t1,tXX) 
o Fuel LE 41,574 
o Road naintenance by contractor for major overlay LE 1,199,1) 18 

o Material and soil testing laboratory LE 50,00X) - V 1 
o Equipment purchase LEr 543,400 

TOTAL LE 2,444,156 

5.3 Comlarison of Available Fuindilj and Reiuireinent 

Table 31 shows a comparison belween available funds, tlie needed funds yearly and the 
deficit in fumding to fulfill lte yearly maintenance )lan. 

TAIILE 31 

REQUIREMENTS AND AVAIlABLE BUDGErT 

Required LE 2,3tY),290 -" Z! i:J 

Available 
From IAi II LE 28,780 
From (G;soline Revenues LE 551,(XX) 
Fiom USAII) 1I 871,IXX) 

TOTA L L I1,418,781 LIF I,418,780 
Deficit LL 86(0,51t 

This deficit can be rectilied by oblaining repaving rcvenues fromn utility agences or 
increasing lie gasoline revenue or modifying lie current BABIIIl allocation (BAB III allocation 
for FY 199() approx. I,9(1,(X)). 
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