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FORWARD

This fourth volume of appendices presents the engineering investigations of
the proposed new Cairo-Assuit Highway. The alignment option phase, which
took up the first two months of the Study, is summarized, and then the
photo-interpretation, soils surveys and the engineering design are presented.
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Appendix 4A

SUMMARY OF ALIGNMENT OPTIONS REPORT

This Appendix summarizes the results of the alignment options study,
which was made to define the preliminary alignment of the new Cairo-Assuit
Eighway. This work was completed as the first task in the Study before
data collection had commenced, and many of the figures estimated, in
particular costs, were substantially revised later in the Study.

The overall objectives of this Study were to determine whether a major
investment 1in highways was warranted in the corridor between Cairo and
Assuit, and to determine the nature of such an investment. The two
possible investments for the Study to investigate were specified in the
Contract. The first was the construction of an entirely new road between
Cairo and Assuit; the second was the improvement of the existing highway.
The Study also had to consider combinations of these two possibilities.

This report was concerned only with the first of the two possibilities
for 1investment, that of building a completely new road. The report
presented the results of a preliminary task of the Study to evaluate
alternative alignment optiors. The scope of this work was defined in Task
> of the Contract "Identify and Screen New Road Options".

It 1s stressed that this report made no recommendation on whether or

not a mnew road should be constructed. It simply answered the question "1f
a new road was to be built between Cairo and Assuit, where should it be

located?"

Alignment Options Evaluated

Four major alignments options were identified, the East and West Nile
Alignments generally located close to the Nile just outside the existing
developed areas, and the Eastern and Western Desert Alignments located far
from the Nile. Some wvariations were defined within these alignments;
specifically, two alternatives from Minia to Assuit on the East Nile
Alignment, and three alternative approaches to Cairo on the West Nile
Alignment. Also, two Nile crossing points were identified allowing the
possibility of combined alignments, starting on one bank and crossing to
the other using the new Nile bridges at Beni Suef or Minia. The alignment

cptions are shown by Figure 4A-1,

Allowing for distances on existing roads, the shortest route was the
Eastern Desert Alignment at 360 kilometers, and the longest were the two
routes passing to the west of Favoum at 435 to 447 kilometers. The main
West Nil=z Alignment was about 370 kilometers and the East Nile Alignment
was about 10 kilometers longer. The two alignments crossing the Nile were

both about 400 kilometers.

- 44,1 -

s



Engineering Evaluations and Cost Estimates

Construction costs for the four alignment options were prepared
initially for a 4-lane divided highway, but with a supplementary estimate
for a 2-lane highway. The northern terminus of each alignment was taken as
the planned Cairo Ring Road and the southern terminus as the town center
at Assuit., Unit construction costs were based on recent construction
contract prices, field investigations, anticipated geology, and experience
in other countries with similar conditions. Estimates for the Eastern and

Western Desert Alignments were strictly crder of magnitude due to the lack
of adequate maps and detail. Construction costs were also estimated for
access roads to the two Nile Alignments.

Considering only the cost of the main alignment, the construction
costs of the Nile Alignments were similar, at around LE 85 million. The
lowest cost alignment was the Combined Nile Alignuent which stayed on the
east bank from Cairo to Minia, thus making maximum use of the current
construction which would be incorporated into the new road, and then
crossed the Nile to take advantage of the easy west bank terrain between
Minia and Assuit.

Constructing to 2-lane standard would reduce costs by about a third,
rather more for the East Nile Aiignment because of the use made of the
current construction,

The cost of access roads to the towns along the corridor added about
20 percent to the cost of the West Nile Alignment, but more than doubled
the cost of the East Nile Alignment because of the need to provide bridges
across the Nile.

The Desert Alignments were both expensive at about LE 125 million.
NOTE: Detailed investigations later in the Study substantially raised

these costs, in most cases doubling them. This was at least partly due to
the need for much stronger pavements than normally used in Egypt, thus

rendering previous per-kilometer costs invalid.

Traffic Appraisal

Traffic was estimated for each of the alignment options based on
traffic flows analyzed and projected by the 1984 Egypt National Transport
Study (ENTS) (Reference 1. The estimates took account of the
accessibility to corridor communities provided by each alignment. The
traffic estimates for the West Nile Alignment took account of the impact
of the current highwayv construction projects on the east bank which were
throught likely to attract some traffic in competition with the West Nile

Alignment,

It was concluded that traffic on the East Nile Alignment would be the
greater, but only if it were assumed that additional Nile bridges would be
provided to give access to the main communities of the corridor which are
virtually entirely located on the west bank. Without such access links,
traffic on the East Nile Alignment dropped to below the estimates for the
West Nile Alignment.

- 4A.2 -
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The two desert alignments were throught wunlikely to attract high
volumes of traffic, mainly because of the lack of good connections to the

communities in the corridor.

Economic Appraisal

An economic appraisal was undertaken for the purpose of ranking the
alignment options. Ranking was determined by comparing ratios devived from
dividing the estimated vehicle operating cost benefits in the year 2000 by
the corresponding construction cost. Benefits were calculated by
subtracting total vehicle operating costs for each alternative facility
from total vehicle operating costs for the null or do-nothing base case
transport facilitv., The end result of the screening procedure was a
preference ranking of proposed alternative Cairo-Assuit  highway
alignments.

The VWest Nile Alignments were ranked highest and the results for the
East Nile alignment were distinctly dinferior. The East Nile Alignment
performed badly in this economic ranking because of the high cost of
bridges across the Nile which were deemed essential to provide access to
the existing communities on the west bank. For the case where access
bridges were not provided, benefits dropped and this alternative had an
even lower ranking.

The combined Nile Alignments, starting on the east bank and crossing
to the other bank at Beni Suef or Minia, did not perform particularly
well, mainly because of the access problems associated with the East Nile
Alignment, but also because of increased length of alignment caused by the
Nile crossing.

The Desert Alignments performed better than expected, but these
results were throught suspect because of the difficulty of estimating
construction costs. It was concluded therefore that the West Nile
Alignment performs best from the point of view of this economic ranking.

Other Considerations

In addition to the engineering, traffic and economic evaluations, the
alternative alignment options were evaluated from four other viewpoints:
access and development, strategic, archeology and social.

Access and Development - These aspects were considered from three
points of view: access to existing development, access to new areas in the
corridor, and access to the part of Upper Egypt south of Assuit,

It was concluded, from the point of view the existing developments In
the corridor, that the main West Nile Alignment offered the best
possibilities for access. This was essentially because the East Nile
Alignment could not serve the population located on the west bank unless
access bridges were provided across the Nile, and this would be a very

expensive undertaking.
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It was also concluded that the current highway construction on the
east bank could serve adequately to open up this previously inaccessible
region; therefore there would be little further advantage from the point
of view of development access to prefer the East Nile Alignment for the
Cairo-Assuit Highway. Instead, 1t was concluded that the West Nile
Alignment would have a more beneficial impact in this regard, by providing
access to the currently undeveloped areas immediately outside the existing
agricultural area on the west bank.

All four alignment options would provide good access to Upper Egypt
south of Assuit, with the two Nile alignments and the Eastern Desert
Alignment preferable because of shorter distance. However potential
congestion on the Nile alignments was not a convincing argument for
preferring the 1less heavily trafficked desert alignments, since the Nile
Alignment traffic volumes were themselves not expected to be high,

Strategic - All four alignments could serve a strategic role,
principally in relation to the planned East Africa Highway from Cairo to
southern Africa. The alignments on the west bank were preferred because
they connected more easily with the Desert Road to the port of Alexandria.

Archeology - With the rich history of Egypt, there are many historical
sites through the 1length of the Cairo-Assuit corridor. This aspect was
considered from two points of view: the possible damaging effect of a new
road on important sites, and the potential beneficial effects of opening
up currently inaccessible sites to exploration and tourism. It was
concluded that for the part of the corridor between Cairo and Minia, a
west bank alignment was preferable because most sites are located on the
bank of the Nile, and there is sufficient room to construct a highway
without damage to sites. However, south of Minia, an east bank alignment
was preferable since this would make accessible a number of important
sites of great interest. Unfortunately, the constricted space near the
Nile on this part of the east bank makes a highway difficult to construct
without damaging sites, sc¢ the alternative of coustructing Segment L as
shown in Figure 4A-1 through the hills from Minia to Assuit was preferred.

west

Social - The corridor is predominantly a rural society and, compared
to other parts of Egypt, can be «classed as under~developed. Improved

access would overcome many of the obstacles to improving mobility,

reducing accidents and relieving pressure on congested infrastructure. It
was concluded that the West Nile Alignment would do most to bring about

such changes because of the greater proximity and access to the population
centers of the corridor.

Final Conclusions and Recommendations

Four major alternative alignments for a new road from Cairo to Assuit
were evaluated, together with some variations within these alignments.

It was considered that neither of the alignments located far from the
Nile, the Eastern Desert Alignment and the Western Desert Alignment, were

suitable for a new Cairo-Assuit highway. The only advantage they appeared
to offer was slightly easier traffic conditions for vehicles travelling
between Cairo and south of Assuit, but the benefits from this were

- 4A4 -
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negligible. These alignments could do 1little to relieve the existing
highwav, could not serve the existing communities, and could not assist
new development in the corridor. Egypt cannot afford the luxury of a
separate road to serve only the part of Upper Egypt south of Assuit, and
so 1t was recommended that the two desert alignments not be considered
further,

It was a’sc concluded that the west Nile Alignment via Construction
Segment D which passed on the west side of Fayoum had no advantages, and
some disadvantages, compared with the other Nile Alignments and should not
be considered further.

Therefore the choice of alignment lay between the two Nile Alignments
which were located close to the Nile but just outside the existing
developed and agricultural areas.

The East Nile Alignment did have certain advantages. A new paved road
was already 1in construction on the east bank and, by incorporating this
construction in the East Nile Alignment, savings in costs cculd be made
compared with building in a completely new location. However, further
south between Minia and Assuit, construction costs would be particularly
high due to the difficult terrain.

The East Nile Alignment could also give most relief to the Governorate
capitals of Minia and Beni Suef since it 1is actually closer in location,
although on the opposite bank of the Nile. However, The Nile barrier
presented a problem for the East Nile Alignment in giving access to the
other communities along the Cairo-Assuit corridor which could only be
overcome by the construction of bridges. This could double the cost of the
-road. Whithout these access bridges, the benefits to the East Nile
Alignment were reduced considerably.

It was concluded that most of the advantages lay with the West Nile
Alignment. Construction costs were not high because the terrain was easy
and access could be provided to all the communities along the route at
reasonable cost. This alignment could open up new areas for development
for both industry and agriculture more easily than a road on the east
bank, which would in any case be adequately provided for by other new road
construction projects there. The approaches to Cairo and the links through
to the port of Alexandria were good and provided a better connection than
the East Nile Alignuwent. Finally, the preliminary economic analysis
indicated that the West Nile Alignment had the best chance of being
economically feasible.

Therefore 1t was recormended that the West Nile Alignment be selected
for preliminary engineering design, and for aerial photography. Of the two
alternative alignments on the immediate approach to Cairo, the route via
Construction Segment B was preferred on engineering and cost grounds. The
complete recommended alignment is shown in Figure 4A-2,
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Appendix 4B

PHOTOGEOLOGICAL STUDIES OF THE ALIGNMENT
FOR THE NEW CAIRO-ASSUIT HIGHWAY

In January 1986, an aerial photograph survey was undertaken of the
alignment for the proposed mnew Cairo-Assuit Highway. This appendix
presents an assessment of the geological features of the alignment based
on Interpretation of the 1:25,000 scale photographs produced from the
survey.

General Features of the Expressway Corridor

The following are the most important landforms and man-made features
identified from the aerial photographs. Some of these features represents
potential obstacles to construction in some areas.

1. West of Aiyat, there 1is rocky land with rugged topography and
steep slopes of 40 meters facing the Fayoum Depression.

2. There 1s new construction 1in the desert area between the Nile
Valley and the Fayoum Depression,

3. Drainage water fills a drainage line extending from Gebel Mongar
El Lahout, at the end of the northern part of the desert between
the Nile Valley and the Fayoum Depression, to the cultivated

land.
4, A canal has been constructed in Wadi E1 Rayan.
5. A pipeline for gas crosses the study area at Beni Suef.

6. An area of desert land, extending to the west of the cultivated
land between Sumusta and Abu Qurqas, has been prepared for
reclamation. This area reaches its maximum width at Minia.

7. Recently reclaimed cultivated land 1is noted in the silty flood
plain land between Sumusta and Abu Qurqas.

8. Sand dunes cover most of the area between the cultivated land and
the scarp of the limestone plateau between Minia and Abu Qurgas.

9. The desert low land between the cultivated land and the limestone
plateau becomes very narrow between Deir Mawas and Qusiya with a

width of 500 meters.

10. Factories have been constructed between Manfalut and Assiut,

Geological and Soil Studies

The geology, geomorphology and soil studies of the desert area are
discussed in this report in segments defined by towns and cities along the
route. Figures 25-29 in the Plan Volume of this Report show a geological

section along the route of the alignment.
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Giza to Aiyat - This rocky land is a part of the Libyan Plateau with a
mean elevation of about 125 meters above sea level. It 1is gently sloping
towards the north and northwest to west directions. The land 1is
characterized by an almost fault-free, wuniform surface. The surface
uniformity is seldom broken by any conspicuous relief features except for

the steep high slope near Alyat facing the Fayoum Depression, which 1is
about 40 meters in height. Parts of this surface are barren while others
are covered with sand and gravel,

From Badrashin to Aivat the surface becomes slightly undulated, and is
formed from shale and sandstone intercalations with a thick gravelly
layer. This area 1is nearly uniform and it is crossed by dense drainage
lines and notable wadis attaining widths ranging from 50 to 20 meters, but
of mostly shellow depth.

From the scarp near Aiyat southwards, the elevation decreases from 100
meters at the foot of the scarp to 75 meters away from the scarp.
Drainage lines here are of lower density, and wadis are narrow, 50 meters
wide, and shallow.

Geologically, the strip 1is covered with thinly bedded, easily
weathered, sandstone and sandy limestone with shale intercalations.
Topographically, the beds dip towards the north and appear as stone steps
towards the south. The lower parts between the steps are filled with
sand.

Aiyvat to Matania - The strip between Aiyat and Matania represents the
most rugged and the highest land in the Study area. It embraces two
scarps and three depressions. The higher land extending along the central
part of the strip is made up of sandstone and clay intercalations. To the
west of the high 1land, the steps are constituted of sandstone and
limestone beds bound by three depressions filled with sand. To the east,
however, the 1land 1s more rugged and 1is made up of shale, sand and
gravel. This strip seems to be faulted.

Matania to Gerza - This strip is covered by thinly bedded sandstone,
limestone and shale intercalations, with limestone at the lower levels.
The land 1is of lower relief, 50 meters high and less rugged. Between the
weathered north-dipping beds, some of the drainage basins are filled with
sands and are directed towards the Fayoum Depression. Wadis draining
towards the Nile Vallev range in width from 100 to 200 meters. Generally

this strip is covered with sand and gravel.

Gerza to Ishmunt - This strip lies in the northern part of the land
between the Favoum Depression and the Nile Valley. The general slope here
is towards the Nile Valley. The western part near Fayoum is dominated by
high land with high hills constituted of sand, clav and gypsiferous shale
intercalations, covered with conglomerate. Bounding these hills there are
some pediments of sand and clav. The land underlayving the pediments and
the cultivated land is covered with a gravel laver up to eight meters
thick as observed in the quarries near the Wasta-Fayoum road and near
the Giza-Fayoum road. These rocky beds are not observed in the gravelly

land.
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North of Bahr Ycussef, where the elongated Gebel Mongar El Lahout
(130 meters high) stands, the 1land is cnvered with boulders as well as
gravel of different sizes. Drainage lines present are shallow, with one
filled with drainage water, The land bordering the cultivated land is
covered with sand while som~ patches of land are covered with water.

Ishmunt to Beni Suef - This strip rvepresents the southern part of the
land between the Favoum Depression and the Nile Valley. Tt 1s covered by
the same geological suzcessicn encountered in the northern part. There 1s
also an elongated hill 1in the scutvhern strip, namely, Gebel E! Saloun
facing Gebel Lahout i the northern strip. These hills are geologically
linked. The rocky land in the former strip is wider to the north while
the gravelly sand land 1is mnarrower than 1in the case of the novrthern
strip. In the southern strip the land near the cultivated land is more
rugged, and the former has developed at the expense of easily weathered
low hills. These hills are constituted of clay mixed in some parts with
gvpsum, and gravel and sand mixed with limestone. This hilly land is
rugged and is dissected by many drainage lines and wadis,

Beni Suef to 4 km South Wadi Rayan - This strip is uniform, nearly

flat, ith wvery 1low easily weathered sand, gravel and clay,and thin
limestone beds. The strip slopes gently from west to east, with a
decrease 1in elevation rznging from 75 to 30 meters near the cultivated
land. Drainage lines are of lew density and wadis are narrow, ranging

from 10 to 50 meters in widrh. The land parallel to the cultivated land
is mainly covered with thick gravel, while all the strip is covered with
sands increasing in thickness near the cultivated land. North of Wadi
Rayan a gravel quarry heas been observed.

Wadi Ravan to Sumuste - This strip extends for about 16 km, and is
formed of mesas and hills. These land forms extend parallel to the
cultivated 1land and is divided by very narrow wadis. The mesas reach 60 m

high and are constituted of limestone, clay and sand with marl beds. The
sand and limestone beds extend westward as nearly flat land slightly
dipping towards the mnorth, and with steep slopes towards the south.
Between the steep wall scarp and the gentle slope there exists a notable
basin filled with sand and gravel. The strip under consideration is
terminated by a steep scarp about 40 meters high.

Sumusta to Edwa - The elevation of this land decreases from 60 meters
at the west to 30 meters near the cultivated land. Wadis crossing this
strip are 50 to 250 meters wide. The surface of the strip range from flat
to slightly undulated. The undulated land facing Fashn, 1s constituted
mainly of «c¢lav, marl and sand while the flat land is covered with gravel,
silt and sand. There are some pieces of land prepared for cultivation.
There is also a quarry south of Sumusta near the reclaimed land.

The elcevation of this strip ranges from 30 to 50
meters. Topographically the strip is a hilly land one km wide, extending
parallel to the development zone. It is covered mainly with clay, gravel
and warl. To the west the land becomes flat, highly drained and covered

with thick gravel and sand.

Edwa to Maghagha -
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Maghagha to Matai - This strip is nearly flat to slightly undulated,
highlvy drained by numerous braided channels. The flat parts are covered
by thick gravel snd sand, while the unduiated land 1s covered with clay,
sand and gravel. Near Beni Mazar, north of the development zone, there are
thin beds of easily weathered marl and clay. A quarry has been observed
near the asphaltic road.

Matai to Burgava - The elevation of this strip gradually decreases to
40 meters where the development =zone is extensive. The desert land is

mainly covered with gravels and sands, and 1s almost flat with few
drainage lires. Elongated sand dunes extend along the strip with a south
and south west orientation. These dunes attain a 250 meter elevation

extension near the development zone at Samalut. The asppearance of the
dunes 1s similar to a chain of barchan dunes. Sands btiown by the westerly
winds accross the surface of the cesert are arranged in lines parallel to
the direction of wind. To the west and near the plateau, the coverage of
the dunes is two km wide or more. Wind-blown sand 1s also represented 1in
the strip bvr sard sheets and sand streams. To the south near Burgaya a
ccnsiderable land arez prepared¢ for development has been extended into the
desert land. Between the cultivated 1land and the land prepared for
reclamation lies siity flood plain land. In this stretch sand dunes

extent into the silt.

Burgava to Minia =~ This strip is the extensicn of the previous strip
where the land prepared feor reclamation becomes wider until it reaches the
sand dunes. The sand dunegs extend into the {flood plain and extend

parallel to the cultivated land.

Minia to Abu Qurgas - This strip 1s covered by sand sheets, sand
streaws and sand dunes. The sand deposits cover the gravel plain which
extend from the limestone plateau to the cultivated 1land. The sand
deposits also cover some parts of the silty flood plain. The lower relief
sand dunes covering the silty land seem to be more stable than those near
the plateau. The latter seem to have moved towards the south east.

Abu Qurqes teo Mallawi -~ Topographically, the low land becomes less
than 50 meters high and it narrows tc 200 meters wide between the hills at
the foot of the plateac scarp and the cultivated land. The strip is
completely covered with sand sheets and sand dunes. The elongated dunes
disappear as they have been replaced by barchans., South of Mahras the
barchans disappear and ere replaced bv sand sheets. The general slope of
the low land becomes stewper at Baragil and Mallawi than in the northern
lands. The low plain reachcs a width of 0.75 km in some parts, limited by
the cultivated land and the low rugged marly hills on the West.

Mallawi to Dairut - The culrivated land is bordered with a thin sand
plain, where denisc palm trees grow. Moreover the sands extend into the
flood plain. Bevond the sand to the west there is a gravelly plain 0.5 to
1.5 km wide with sand streams. To the west of the gravelly plain there
lies a highly rugged rocky land 100 tc 200 meters high. These hills are
made up of marl beds which become harder at higher elevations. This strip
major, wide, steep walled wadis at Raqabet Umm El Bah, Abu

is crossed by
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Haz, E1 Dilaaw, E1 Ghuzlani and Haramawi. Some of these wadis form
depressions at their contacts with the cultivated land.

Near Deir Mawas the sand sheets parallel to the cultivated land become
wider, reaching about 200 to 300 m in width. At Darb El Haramawi, the
sand sheets become very thin, and the gravelly land becomes narrow to the

south, attaining a width of 0.5 km at the curvature of the palteau. South
of Naslt Bawit there is an elongated sand dune, 2.5 km long, extending

parallel to the limestone plateau. The scarp of the plateau is very
steep, while 1ts surface is rugged and covered with flinty limestone.

Dairut to Qusiva - 1In this strip, the marly hilly land is extensive
while the gravelly land is less than 1.25 km wide. South of the bend of
the plateau the plain reaches 1.75 km wide. Near Qusiya sand sheets become
scarce and the land 1s composed of pediments covered with boulders and

gravel,

Qusiva To Manfalut - 1In this strip the gravelly land between the
cultivated land and the plateau becomes wider and reaches about 4 km in
wildth north and south of Beni Rafi. There are a few thin sand dunes

extending parallel to the scarp of the limestone plateau, and the plateau
increases 1In elevation toward the south. The surface of the plateau is

rugged and hard.

Manfalut to Assuit - In this strip, 4 Ikm south of Manfalut the
gravelly plain becomes very narrow zbout 0.5 km in width for about 2 km in
length where the pediments reach the cultivated land. The pediments are
easily weathered and are constituted of marl and shale. These pediments
extend in a southward direction for about 12 km where the gravelly plain

again becomes wider, reaching 4 km in width. The land is nearly flat with
few drainage lines.

Facing Abnub, the limestone plateau becomes very high with a steep
scarp while moderate to lcw pediments are present near its foot. These
pediments are rugged and are made up of marl beds. The surface of the
platean is very rugged and hirhly drained, and it is covered by cherty
limestone. These land forms extend to Assiut.
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Appendix 4C

SOILS INVESTIGATION OF THE ALIGNMENT
OF THE NEW CAIRO-ASSUIT HIGHWAY

Introduction

The purpose of this investigation was to study soil conditions along
the alignment of the new Cairo-Assuit Highway and give recommendations for
roadway design based on soil conditions.

The Expressway alignment is in the western desert near the boundaries
of the cultivated land of the Nile valley. It starts at the intersection
of Fayoum and El-Wahat roads south of Giza and passes through high lands
having elevations in excess of 120m and crosses the rcad from Gerza at an
elevation of about 48m. The alignment then passes through the desert
between the cultivated land of the Nile valley and the Favoum depression
and continues to the south at the loundaries of the cultivated land to
Assuit to an intersection with the New Valley Road. The elevation of the
ground surface varies from about 50m to 125m above sea level. The total
length of the proposed road is about 360 km.

This analysis of soil conditions along the alignment is based on 32
shallow borings 2m deep and laboratory tests of the borings carried out at
the soils laboratory of Sami Saad Company.

Site Geologv and Geomorphologv

Geological and geomorphological studies of the soll along the road
alignment, which were interpreted from 1:25,000 wvertical aerial
photographs taken 1in 1986 by the Remote Sensing Center, Cairo, are
reported in Appendix 4B, Photogeological Studies. Relevent results from
this investigation are discussed below.

Site Investigation and Soil Profiles

Figures 4C-1 to 4C-5 show the location of 32 soil borings along the
alignment, and the 5 sites where samples were extracted from potential
quarry locations. The borings were made to a depth of 2m below ground
surface, except when rock or hard scil was encountered. Borings were
carried out by the contractor Sami Saad Company under the supervision of &
qualified engineer from the Study. The borings were executed normally as
open shafts about 1.0m in diameter.

Representative samples were taken every 0.5m or as the soil changed.
These samples were sent to the soil laboratory for visual inspection and
classification. Representative samples were also sent for laboratory
testing.

Table 4C-1 shows the depths of each boring and the type of soil at the
end of each boring, and it also shows the elevation of ground surface at
each boring as deduced from the topographic maps. Sketches of the borings
are included in Annex 4C-2,
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Table 4C-1

DEPTHS OF BOREHOLES AND TYPES OF SOIL

APPROX.
BOREHOLE DISTANCE ELEVATION DEPTH TYPE OF SOIL (End Of Boring)
(km) (m) (m)
1 14 120 2.0 Hard silty clay and cemented
sand
3 28 125 2.0 Sand, traces of gravel and fines
4 36 72 1.6 Hard sandy silty clay,some
silty sand.
5 42 50 1.05 Hard sandy silty clay, traces
of sand
6 49 52 1.6 Hard silty clay (cal.)
9 54 53 1.65 Cemented sand and sand (cal.)
10 57 48 2.0 Gravel and sand
11 64 52 2.0 Sand, cemented pieces, traces
of fines,
12 73 50 2.0 Fine sand and cemented pieces
14 92 70 0.25 Limestone
15 100 50 1.6 Limestone
16 106 50 2.0 Sandy silt,traces of cemented
pleces
17 114 50 2.0 Pieces of cemented sand aud clay
18 124 50 1.9 Sand, traces of gravel
19 132 125 1.9 Clayey sand to sandy clay
20 142 95 2.0 Sand, traces of gravel
21 161 72 2.0 Gravel, traces of sand,cal.fines
22 171 120 2.0 Sand, traces of gravel
23 182 110 2.0 Sand and cemented pieces
24 191 75 2.0 Large gravel, some sand,
traces of fines
25 202 70 2.0 Sand and cal.fines, traces of
gravel
26 212 75 2.0 Sand, cal.fines, gravel and
cemented pieces
27 227 47 2.0 Sand, cal.fines, traces of
gravel
28 238 100 2.0 Silty sand, pieces of stones
29 251 75 2.0 Fine sand
30 263 75 1.5 Large gravel and some sand,
cal.fines
31 283 50 2.0 Sand, traces of cal.fines
32 305 50 2.0 Gravel and sand, traces of
cal.fines
33 315 60 2.0 Fine sand
34 331 75 2.0 Sand, traces of cal.fines
35 347 90 2.0 Sand, traces of gravel and
cemented pieces
36 357 95 2.0 Sand, traces of gravel
- 4C.2 -


















Ground Water

No ground water was encountered in any of the borings carried out.
However, it was noted in the Photogeological Studies Report, Appendix 4B,
that in the strip from Gerza to Ishmunt north of Bahr Youssef, one of the
shallow drainage lines was filled with water. Moreover the land bordering

the cultivated area was covered with sand, while some patches of land were
covered with water.

Soil Tests

The following laboratory tests were carried out on representative
samples of soils. Tests were performed according to specifications. These
tests were:

a) Sieve analysis test.

b) Atterberg limits.

c) Modified proctor test.

d) California Bearing Ratio (CBR) Test,

A summary of test results carried out at the Road Laboratory (Sami
Saad Company) is given in Annex 4C-1.

Soil Conditions

The soil layers are described in details in the borehole logs. The
soil layers are discussed in relation to the geological and
geomorphological studies in this section. The soil conditions along the
new road alignment are divided into zones from north to south, named after
the towns bounding these zones. Soil conditions of each zone are
discussed as follows.

From Giza to Gerza, (Boreholes 1-10) - The main elevation at the
north end of this strip is about 125m. Steep slopes occur near Aiyat where
the elevation becomes about 72m. From Aiyat to Matania it drops to about
50m and then it continues at this elevation to Gerza.

Most borings in this zone end in hard silty clay to sandy silty clay
(boreholes 1, 4, S and 6) or cemented sand (borehole 9), except boreholes
3 and 10 which terminate in sand and gravel.

These results agree with the photogeological studies which expected
this strip to be covered with thinly bedded, easily weathered, sandstone
and sandy limestone with shale intercalation. The beds dip towards the
north and appears as stone steps towards the south. The lower parts
between the steps are filled with sand and gravel.

From Gerza to Ishmunt, (Boreholes. 11-14) - This strip lies in the
northern part of the land between the Fayoum Depression and the Nile
Valley. The elevation varies from about 50m to 70m (at Ishmunt).
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Borings end 4in this strip 1in sand and cemented pieces (boreholes 11
and 12), except borehole 14 which terminates in limestone. This also

agrees with the photogeological studies which shows that the surface soil
bounding the hill in this strip is composed of sand and clay. Rock was
encountered in the location of borehole 14,

From Ishmunt to Beni Suef, (Boreholes 15~17) ~ This strip represents
the southern part of the land between the Fayoum Depression and the Nile

Valley. The elevation is about 50m. It 1s covered with the same geclogical
succession encountered in the northern part. There is also Gebel El-Saloun
facing Gebel El-Lahoun in the northern strip, which are geologically
similar.

In this strip, borehole 15 ended with limestone, whereas borehole 16
ended 1ir sandy silt and borehole 17 ended in cemented sand and clay.

These results agree with the photogeological studies, which reveal
that the surface soil in this strip starts with rocky land near borehole
15 and then is followed by hilly land of clay with gypsum, gravel and
sand mixed with 1limestone at borehole 17. The hilly land is rugged and
dissected by manv drainage wadis., This explains how boring 16 terminates

in sandy silt.

From Beni Suef to Sumusta, (Boreholes 18-19) - The elevation in this
strip increases from 50m to 125m., Borehole 18 ends in sand and gravel,
whereas borehole 19 ends in clavey sand to sand clay.

These results agree with the photogeological studies which show that
the high lands (mesetas) are constituted of limestone, clay and sand with
marl beds (borehole 19). Between the walls of the Wadi there 1s a basin
filled with sand and gravel,

From Sumusta to Matail, (Boreholes 20-25) - The elevation in this
strip varies from about 70m to 120m. Boreholes in this strip either end in
sand and traces of gravel (boreholes 20, 22, 23 and 25) or gravel and
traces of sand (boreholes 21 and 24).

These results confirm the photogeological studies which indicate that
the flat land from Sumusta to Edwa is covered with gravel, silt and sand
(borehole 20) and from Edwa to Maghagha the flat land to the west is
highly drained and covered with thick gravel and sand (Borehole 21). From
Maghagha to M: ai the flat parts are covered with thick gravel and sand
(borehole 24), .nd the undulated 1land 1s covered with clay, sand and
gravel (boreholes 22, 23 and 25)

From Matai to Minia, {Boreholes 26~28) - The elevation in this strip
varies from about 47m to 100m. Boreholes 26 and 27 ends in sand, gravel
and cemented pieces, whereas borehole 28 end in silty sand.

These results follows the interpretations of the photogeological
studies, which state that the desert land in this zone is mainly covered
with gravel and sand (borehole 28). Sand dunes extend to the south and
west of this strip.
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From Minia to Dairut, (Boreholes 29-32) - The elevation in this strip
varies from about 50m to 75m. Boreholes 30 and 32 ends in gravel, whereas
borehole 31 end in sand. Borehole 29 lies in sand dunes.

The photogeological studies show that the sand dunes (borehole 29)

interfinger with the siltv {lood plain near Minia. Frem Minia to Abu
Quzgas, the sand sand deposits cover the gravel plain (borehole 30), while

from Abu Qurqas tc Mallawi the strip is completely covered with sand
sheets and sand dunes (borehole 31). Further to the =soutl up to Qusiya,
there is a gravelly plain with s.nd streams (borehole 22}.

From Dairut to Assuit, (Boreholes 33-36) - The elevation in this strip
varies from about 60m to 90m. Borehole 33 lies in a sand dune and borehole
34 ends in sand. Boreholes 35 and 36 end in sand and traces of gravel.

The photogeological studies show that scuth to Qusiya up to Manfalut
there are some thin sand dunes ‘boreholes 33 and 34). Further to the
south, the gravelly plain with sand becomes relatively narrow (boreholes
35 and 36).

Recommendations for Road Design

The recommendations given below for the various zones along the route
of the new highway of the new highway are based on the soil
classifications and laboratory ana.vses described above.

From Giza to Gerza - The soil is mainly cowposed of hard silty clay
and some silty siand (locations of boreholes 1, 4, 5, 6 and 9) and the
classifications ranges from A-2-7 to A-7-6. This means that this area can
be generally rated as fair to poor as subgrade. Laboratory test results
valves for CBR are from 1-8 to 13 depending on the soil subgroup. At
locations of boreholes 3 and 10, the scil is composed of medium to coarse
sand and some gravel and it is classified as A-l1-b. This implies that soil
in these locations are rated as excellent to good subgrade. Values for
CBR from laboratory test results for these areas is 40.

From Gerza to TIshmunt - The sojil 1s mainly composed of sand with
different percentages of cemented pieces (locations of boreholes 11 and
12) and crushed 1limestone (location of borehole 14). The so0ils are
classified from A-1-b to A-3, which means that they are excellent to good
for subgrade. Values of CBR from test results vary from 13 to 40 depending
on the soil subgroup. It should be noted that limestone is very near to
the ground surface (0.25nm) at the location of borehole 14.

From Tshmunt to Beri Suef - The soil varies from silty clay and sand
to fine sand and silt, with traces of cemented pieces in locations of
boreholes 16 and 17. The soil is classified as A-4. This means that it is
fair to poor as subgrade with values for CBR from test results of about
5-8. Except at the Jlocation of borehole 15, the so0il 1s composed of
cemented sand ard gravel and some sand. The soil is classified as A-1-b
and rated as good to excellent for subgrade, with value for CBR from test
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results about 40. At the location of borehole 15, limestone is also close
to ground surface (1.60m).

From Beni Suef to Sumusta - The soil is mainly composed of sand,
traces of gravel to cemented sand and gravel (locations of boreholes 18
and 19), and the soil 1s classified as A-3. This shows that it is
excellent to good as subgrade, with valies fcr CBR from test results of

about 13.

From Sumusta to Assuit - The soil is mainly composed of sand with
different percentages of gravel, cut-fines and cemented pieces (locations
of boreholes 20 to 36). The soils are classified as A-l-a, A-1-b and A-3
which dmplies that they are excellent to good as subgrade, and values for
CBR from test results vary from 13 to 84 derending on the soll subgroup.

Layers of silty clay and sandy silty clay in this investigation are
expected to be swelling soile., Their dezgree of swelling depends on many
factors including initial dry unit welgh®, clay content and type of clay
mineral. Precautions have to be taken in such areas against the damaging
effect that soil swelling has on highways.

Layers of cemented sand and silt are expected to be collapsible
soils. Their collapsibility will depend on the initial dry unit weight
percentage of fines, type of cementing material and other factors. Special
measures have to be taken to prevent the subsidence of these soils.

Tests con Quarry Samples

Tests on the potential quarry samples showed suitable material for
constructing pavement sub-bases.
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Appendix 4D

DESIGN OF THE NEW CAIRO-ASSUIT HIGHWAY

This appendix covers the major engineering task of the Study which was
the preparation of a preliminary engineering design for a new Cairo-Assuit

Highway.

New Highway Lavout Plans

The plans for the new highway are presented in a separate Plan Volume
on 29 drawings. The contents of each drawing are listed in Table 4D-1.

Drawing 1 1s a layout plan at scale 1:250,000 showing the location of
the highwav in the Cairo-Assuit corridor.

Drawings 2-17 show the horizontal and vertical alignments of the new
roasd at scales of 1:25,000 horizontal and 1:250 vertical.

Drawing 18 shows some typical layvouts for at-grade intersections
considering the expressway as a 2-lane highway, which is an option for
first stage construction. These plans are to scale 1:1,000.

Drawing 19 shows pessible lavouts for grade separated interchanges at
the northern terminus of the route, one between the new highway and the
Fayoum Desert Road, and the other between the Fayoum Desert Road and the
planned Cairo Ring Road. The lavout for this latter interchange is taken
directly from the current plans for the Ring Road, and is included to show
the additional slip road which would be required to take the extra traffic
for the new Cairo-Assuit Highway. These plans are to scale 1:2,500.

Drawing 20-23 show layouts for grade-separated junctions at each

intersection which would be required for a second stage of construction.

These are shown at scale 1:1,000,

highway, 1indicating

Drawing 24 shows cross-section for a 4-lane
The scale is 1:50.

pavement structure and super-elevation requirements.

Drawings 25-29 show geological sections along the highway derived from
photo interpretation (see Appendix 4B). These are drawn to scales 1:25,000

horizontal and 1:100 vertical,

In addition to these printed plans, the Study prepared a set of 46 map
a scale of 1:25,000 showing the line of the new highway

location of other importcnt local features such as the
to Cairo ani the petroleum

transparencies at
together with the
high voltage transmission lines from Aswan

product pipeline under construction from Cairo to Assuit.

Finally, at the request of RBA, the Study prepared a horizontal and
vertical alignment for a possible new route on the east bank of the Nile
between the Helwan Autostrade and Koraimat, where the existing desert
section of the East Bank Highway begins. These plans are shown in drawings

30 to 32 of the Plan Volume.

- 4D.1 -
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Table 4D-1

DRAWINGS AND PLANS OF THE NEW HIGHWAY

DRAWING
NUMBER SCALE TITLE
1 1:250,000 Layout Plan
2-17 1:25,000 (Hor) Horizontal and Vertical Alignment
' 1:250 (Ver)
18 1:1,000 Typical At-grade Intersections
19 1:2,500 Fayoum Desert Road & Cairo Ring Road
Interchanges (Grade-Separated)
20 1:1,000 Fayoum~Beni Suef Interchanges
(Grade-Separated)
21 1:1,000 Typical Grade-Separated Interchange
(Gerza, Mallawi and New Valley
Road)
22 1:1,000 Typical Grade-Separated Interchange
(Aiyat, Fashn, Maghagha, Beni
Mazar, Samalut, Minia, Qusiya and
Manfalut)
23 1:1,000 Dairut Interch.-ge (Grade-Separated)
24 1:50 Typical Cross-Sections
25-29 1:25,000 (Hor) Geological Sections along Line of
1:100 (Ver) Proposed New Highway from Photo
Interpretation
30-32 1:25,000 (Hor) Horizontal and Vertical Alignment
1:250 (Ver) for a New East Bank Highway from

Tebin to Koraimat.

NOTE: All drawings are contained in the Plan Volume to this Report.
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Alignment -Optiun Report

The first task of the Study was to evaluate alternative alignmernts for
the new highway and recommend an alignment for more detailed study. This
task, which occupied the first two wonths of the Study, considered
alignments on both sides of the Nile, including some located in the desert

far from the existing corridor. The Alignment Options Report was presented
on December 15 1985 recommending a route on the west side of the Nile

located in the desert just outside the existing agricultural area. A

summary of the Alignment Options Report i1s presented in Appendix 4A.
Following 1ntensive discussions, the recommended alignment was accepted

and on December 30, 1985, duthority was given for work to commence on the
detailed alignment studies.

Mapping and Photographs

An alignment for the new highway had been selected based on available
mapping during the Alignment Options Phase. This alignment was used to
define a flight plan for a complete aerial photographic survey of the new
route. The survey commenced in mid-January and was completed by the end of
the month. Photographs were prepared to scale 1:25,000 and, following a
review by the military authorities, 219 out f a total of 244 photographs
were delivered to the Study in mid-February.

A complete set of US Army topographic maps of the corridor to scale
1:50,000 (Cairo to Minia) and scale 1:100,000 (Minia to Assuit) were
received from USAID on January 15. The maps along the alignment of the
highway were enlarged by the Studv to scale 1:25,000.

Route Dec-ription

The maps in Figures 4D-1 to 4D-5 show the alignment selected for the
new highway, together with the associated access roads.

The northern terminus of the rcad is a junction with the Fayoum Desert
Road about 4 kilometers south of the Dahshur Road/Fayoum Desert Road
intersection, The new road 1is aligned 1in a south-easterly direction
heading across desert land towards the region of Alyat and Gerza. The
alignment then turns south to pass between the Fayoum Oasis and the
agricultural developments in the main Nile corridor. The route crosses
the Gerza-Tamiya Road turning south-west to reach the Beni Suef-Fayoum
Road. The terrain from the northern terminus of the road to the Beni
Suef-Fayoum Road 1is easy and the few rock escarpments in this area are
easily avoided.

The alignment crosses the Beni Suef-Fayoum Road at a point 6.5 kms
west of El Lahoun which marks the boundary between Beni Suef and Fayoum.
Since there 1s continuous agricultural development along the road linking
Beni Suef with Fayoum, it is inevitable that the new route passes through
some agricultural land. The «crossing point selected is at the narrowest
point of this agricultural strip where it is only 1.25 kms wide.

South of this point, the alignment of the new road meets the high
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voltage transmission lines from Aswan to Cairo, and the alignment of the
planned new petroleum product pipeline from Tebin (just south of Helwan on
the east bank of the Nile) to Assuit. The pipeline 1is located on the east
bank of the Nile only as far as Beni Suef where it crosses the river to
the west bank, From this point for much of the way to Assuit, the

alignments of the new road, the high voltage transmission lines and the
product pipeline all share the same general alignment in the desert just
outside the existing agricultural area.

The alignment of the new highway crosses the high voltage transmission
lines at three points between Beni Suef and Assuit, and many of the access
roads also cross the transmission lines. This was discussed with the
National Electricity Company who made no objection as long as sufficient
reserve was allowed between the pylons and the edge of highway. The
pipeline 1is crossed at two locations. This was discussed with the National
Pipeline Company who made no objection as long as all crossings were at
right angles to the pipeline (which will be buried) and the edge of
highway was maintained at least 50 meters from the pipeline 1n sections
where the two followed parallel alignments.

Between Beni Suef and Maghagha, some poor so0il conditions were
encountered and a few wadis, but these were the only problems. South of
Maghagha, extensive new agricultural areas were identified from aerial
photographs, extending to Minia. The 1line of both the high voltage
transmission line and the pipeline pass through this area, but the new
highway was located further to the west in the desert.

From Matai to Mallawi (about 75 kilometers located on either side of
Minia), the road alignment passes through an area of dunes which would
require stabalization.

The most difficult section for the road alignment 1s between Dailrut
and Quisiya, where the desert between the agricultural land and the rock
escarpments mnarrows suddenly to between 100 and 150 meters. However, study
of the aerial photographs and field visits showed that the new highway
could be located in this strip without reducing design standards.

South of Mallawi, the escarpments are set back further from the
agricultural land and cthere 1is 1little difficulty 1in locating the new
highway. Close to Assuit, the line of the road avolds the new cement plant
and 01l refinery wunder construction, passing between them and the
agricultural land.

The new highway terminates on the New Valley Road in a junction about
8 kms from the main West Bank Highway. This location was chosen to rermit
extension of the new road beyond Assuit in a later stage. A choice is
available to take this southern er*ension either close to Assuit town or
over the high ground to the west of Assuit. The terminus chosen in this
Study rermits either alignment, but no investigation was made of these
alternatives.

The total length of the alignment from the Fayoum Desert Road (station
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12.5) to the New Valley Road (station 355.8) is 343.3 kilometers.

Design Standards

Geometric desigr standards used for this preliminary engineering
design of the new highway were taken from the ASHTO standard given in the

1984 edition of "A Policy on Geometric Design of Highways and Streets"
(Reference 15)., The key parameters are summarized in Table 4D-2.

A design speed of 110 kilometers per hour was assumed for the new
highway, and 65 kilometers per hour for the access rcads. All other
parameters, including curvatures, superelevation, stopping and passing
sight distances were selected appropriate to these speeds.

The terrain 1is easy and there were few problems in locating the new
highway in conformity with these standards. The only sections which
presented any difficulty were that opposite Minia, where the new alignment
enters the narrow section between Minia and Mallawi, and that between
Mallawi and Dairut. However, the road could be located in both these
sections according to design scundards,

The design team went to the extent of calculating spiral transitions
for horizontal curves taking full account of the length of transition to
achieve full superelevation. Vertical transition curves between grades
were also calculated, assuming parabolic curves and ensuring minimum sight

distances were adhered to. Horizontal and vertical curve locations and
parameters are set out in detail on Drawing 1 of the Plan Volume to this
Report. It was concluded that a full 4-lane expressway could be located

in the selected corridor designed to the highest standards of alignment.

The cross-section adopted for the 4-lane design is shown in Figure
4D~6, It consists of two 8.5 meter carriageways marked as two 3.75 meter
lanes with a 1.0 meter strip adjacent to the median. Shoulders of 3.0
meters were adopted, and a medZan of 10.0 meters. Staged construction for
a 2-lane design would wuse just one carriageway, adding an additional
shoulder of 2.0 meters adjacent to the 1.0 meter carriageway strip, giving
two 3.0 meter shoulders as in the full design.

Pavement Design

Much pavement construction in Egypt appears to use standard designs
with 1little regard to actual or predicted axle loadings. A typical section
consists of a 30 cm crushed stone sub-base, a 6 cm asphaltic concrete
(A.C.) base, and a 5 cm A.C. wearing surface. Using pavement design
charts (see below) it 1is estimated that this design would be good for a
maximum cumulative axle loading of perhaps 2 million equivalent axle loads
(EAL) with favorable soil conditions (CBR greater than about 8 percent).
Measurements of arle loads in this Study indicate that this loading could
be accumulated with less than one year's traffic, indicating early
pavement failure for such a design.
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Table 4D-2

GEOMETRIC DESIGN STANDARDS

DESIGN CHARACTERISTICS ACCESS ROADS NEW HIGHWAY
Design Speed (kph) 65 110
Average Running Speed (kph) 58 93
Maximum Curvature 13° 3930°
Minimum Radius (m) 135 500
Maximum Superelevation 107 107

Maximum Grade

Flat 37 37

Rolling 5% 47
Stopping Sight Distance (m) 85-100 190-260
Passing Sight Distance (m) 460 770
K Value for Crest Vertical Curvec 20-25 90-165
K value for Sag Vertical Curves 20-25 45-70
Max.Curvature for Normal Crown Section 0°49' 0°19'

Minimum Curve Radius for Normal Crown
Section (m) 2134 5620
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Design Procedure - The approach taken in this Study was to design the
new highway pavement to withstand forecast design loadings. Appendix 3B
discusses alternative methods of pavement assessment and design, It was
concluded that the most useful method for this Study was that of TRRL Road
Note 29 (Reference 13), essentially because the method was straight
forward to apply, provided for the very high axle loadings encountered in
Egypt, and discussed designs in terms of materials commonly used in Egypt.

Design charts for sub-base and base design from Road Note 29 were
presented in Figures 3B-1 and 3B-2 of Appendix 3B. For the purposes of
this . Study, the values in the charts were extracted to give the sub-base,
base and wearing surface thicknesses for different expected cumulative
axle loadings. These are presented in Table 4D-3.

Axle loadings - Axle loadings on the new highway were estimated for a
10 and 20 vyesr period assuming opening in 1990 (recommended opening year
is discussed elsewhere 1in this report). As discussed in Appendix 3B, it
was assumed that some control of axle loadings would be introduced, but
that loadings as high as 50 percent over legal axle loads would still
persist. This resulted in the estimates of cumulative EALs shown in Table
4D-4,

Table 4D-4

ESTIMATED CUMULATIVE AXLE LOADINGS
ON THE NEW CAIRO-ASSUIT HIGHWAY

CUMULATIVE EAL CUMULATIVE EAL

SECTION 1990-1999 1990-2009
Giza-Beni Suef 25-27 million 15-20 million
Beni Suef-Assuit 65-70 40~50
Soil Conditions - The soils survey (Appendix 4C) indicated that CBR

values for soils along the route were generally good, being above 8
percent for almost all sections. However, there were some low CBR values
encountered between Aiyat and Gerza, and between Beni Suef and Fashn.
Therefore the minimum sub-base thickness of 15 cm was adopted for the main
design, but a 20 cm sub-base was costed for the two sections indicated.

The analysis of quarry materials indicated that they were satisfactory

for sub-base construction, all having CBRs greater than the minimum 30
percent indicated in the Road Note 29 design charts.

-~ 4D,7 ~



Table 4D-3

PAVEMENT DESIGNS FOR
SPECIFIED AXLE LOADINGS

CUMULATIVE CRUSHED

EQUIVALENT STONE ROLLED A.C.
AXLE LOADS CBR SUB-BASE A,C.BASE SURFACE

(millions) (%) (mm) (mm) (mm)

1.0 4 260 90 70

>0 150 90 70

2,0 4 280 100 80

>6 150 100 80

4.0 4 290 110 90

>6 150 110 90

6.0 4 310 110 90

>6 150 110 90

10.0 4 310 120 100

>7 150 120 100

15.0 4 320 140 100

>7 150 140 100

20.0 4 330 150 100

>7 150 150 100

30.0 4 340 160 100

>7 150 160 100

40,0 4 350 180 100

>8 150 180 100

60.0 4 360 200 100

>8 150 200 100

80.0 4 370 210 100

>8 150 210 100

100.0 4 380 220 100

>8 150 220 100

150.0 4 390 250 100

>8 150 250 100

SOURCES: TRRL Road Note 29
Consultants
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Pavement Structure =~ On the basis of the forecast axle loadings and
the design values given in Table 4D-3, a standard pavement structure was
adopted as follows:

Crushed stone sub-base 15 cm
Asphalt base course 18-20
Wearing surface 5

It was assumed that an additional 5 cm strengthening overlay would be
placed after 10 years. South of Beni Suef, a reduction in :hickness of the
base course from 20 to 18 cm was allowed according to expected reduced
axle loadings.

Costs of Construction

Costs of construction were estimated based on the preliminary design
quantities wusing the unit costs set out in Appendix 3A. Cut and fill was
estimated from the road profile, and pavement quantities from the
cross-section design. Some agricultural land would be required where the
road crosses the agricultural strip linking Beni Suef and Fayoum. Costs
of structures were estimated individually, as discussed below.

Cost of Structures - The first stage of construction assumed at-grade
intersections which have 1little additional cost to the main cost of the

roadwayv, Preliminary designs were prepared for grade-~separated
interchanges at the Northern termimus on the Fayoum Desert Road, and at
the intersection with the Beni  Suef-Favoum Road. All other

grade-separated interchanges are discussed later in this appendix in
relation to access roads.

The Fayoum Desert Rcad interchange, shown in Drawing 19 of the Plan
Volume, assumes a 3-leg trumpet design and was costed at LE 2.63 million.
The interchange with the Beni Suef-Fayoum Road assumes a 4-leg design, but
is further complicated by the requirement to cross the Bahr Youssef Canal
almost 1immediately after crossing the Beni Suef-Fayoum Road. The solution
adopted envisages a continuous 900 meter structure crossing both road and
canal with a half-clover leaf interchange design, as shown in Drawing 20
of the Plan Volume. The interchange and structure were costed at LE 19.0
million.

The opening of the new highway would put additional traffic pressure
on the Cairo Ring Road/Fayoum Desert Road intersection, located just to
the North of the northern terminus of the new highway. The initial design
for this intersection envisages at-grade construction, but it 1is
understood that a grade-separated design is considered necessary by the
year 2000. While no additional costs would be imposed on the at-grade
design, an additional slip road would be required to accomodate
Cairo-Assuit  highway traffic in the grade-separated design. This
additional sliproad was costed at LE 3.65 million. The layout envisaged
(based on designs in preparation elsewhere) is shown in Drawing 19 of the
Plan Volume.

Wadis - Photographs and maps showed numerous wadis crossing the
proposed alignment of the new highway. Flooding of the wadis can be
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expected to be rare, although the aerial photographs indicated water in
one wadl (see Appendix 4B), Structures were costed for each important
wadi location, allowing LE 60-80,000 depending on size. For the Wadi Wadat
el Raiuan at station 130.5, a larger structure was provided for at LE
125,000. These costs applied to the 4-lane design; they were reduced by
25 percent for the 2~lane design,

Dune Stabilization =~ 1In the 75 kilometer section between Matai and
Mallawi, stabalization of dunes would be required. This could be achieved
placing rock facing for about 7-10 meters on either side of the
carriageway. A total volume of 116,000 cubic meters of facing were
estimated, at a cost of LE 42 per cubic meter.

Total Costs of Construction - Total costs of construction are set out
in detail 1in Annex 4D-1 to this Appendix. They are summarized in Table
4D-5 below.

Tahle 4D-5

CONSTRUCTION COSTS OF THE NEW CAIRO-ASSUIT HIGHWAY
(LE millions, 1985/86)

FIRST STAGE TOTAL

COST CLASS CONSTRUCTION(1) CONSTRUCTION(2)
Financial 88.6 179.4
Economic 118.2 240,7
Foreign Exchange 33.6 69.4

(1) 2-lane construction with at-grade interchanges
(2) 4-lane construction with grade-separated interchanges

NOTE: (1) Access roads with their intersections

costed separately
(2) Excluding Cairo Ring Road Slip road

Access Roads

An important feature of the design of the new highway was the
identification of suitable access roads linking the new road to the
existing communities 1in the corridor. The aim was to provide a link to
each of the Markez capitals. Since these communities were almost
exclusively located along the line of the existing West Bank Highway, the
access roads had to cross the existing agricultural area which is in
places 20 kilometers wide. It was therefore 1inevitable that some
agricultural 1land would be used in the construction of access roads, but
to reduce this to a minimum, maximum use was made of existing roads. In
all cases, access roads were based on an existing road, widening to a
standard section, and extending the roads to the line of the new highway.
All new construction was in desert areas or areas of reclaimed land on the
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fringe of the desert,. No new construction, other than widening, was
envisaged in the existing agricultural area.

Only one major Markaz capital remained uncornected, that of Abu
Qurqas, where no existing road suitable for modification was found. Other
Markaz capitals shared the same access road. Excluding the connections
with existing main roads at the northern terminus (Fayoum Desert Road) and
with the Beni Suef-Fayoum Road, a total of 12 access roads were
identified, including the connection along the New Valley Road to the
southern terminus of the route. They are listed in Table 4D-6,

Table 4D-~6

ACCESS ROADS TO THE NEW CAIRO-ASSUIT HIGHWAY

(kms)
LAND

LOCATION LENGTH REQUIREMENT
Name Station (1) Existing  New Total Recl Agric
(kms) (kms) (kms) (kms) ("NOC sq m)

Aiyat 36.5 3.0 12,2 15.2 0 30
Gerza 59.0 6.2 0.0 6.2 0 10
Fashn 136.1 19.1 2.5 21.6 0 154
Maghagha 151.0 22.1 2.5 24,6 0 221
Beni Mazar 180.2 20.3 0.9 21.2 0 157
Samalut 209.0 15.1 1.5 16.6 0 141
Minia 237.0 5.8 10.5 16.3 30 58
Mallawi 271.2 13,7 1.4 15.1 0 137
Dairut 295.4 12,3 1.5 13.8 0 118
Quisiya 313.1 8.3 3.6 11.9 42 83
Manfalut 2443 9.0 1.4 10.4 0 90
New Valley Rd 355.8 8.0 0.0 8.0 0 20
142.9 38,0 180.9 72 1,219

(1) Measured from Km 0.0 at Cairo Ring Road. The northern terminus of
the new highway at the Fayoum Desert Road 1is at station 12.5 kms.

All of the access roads pass through some small settlements, but the
only villages of any consequence are Idwa (Maghagha Road), Sandafa el Far
(Beni Mazar Road) and Talba (Minia Road). A4 minimum 7.5 meter carriageway

width is available through all villages.

The total length of access road was estimated at 181 kilometers of which
143 kilometers was existing roadway. A total of 1.2 million square meters
of agricultural land would be required adjacent to the existing roads for
improvement, and 72 thousand square meters of reclaimed land.

Access Road Cross-section - Inspection of the candidate access roads
showed most to be sub-standard in terms of width, pavement condition and
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shoulders. A standard section was prepared for widening the existing
roads, and this 1s shown in Figure 4D-6 together with the cross-section
assumed for new construction.
Pavement structure depended on location (desert or agricultural land} and
forecast axle loadings. Forecast loadings varied by location, so for design
purposes the access roads were grouped 1into three classes, with forecast
cumulative standard axle loadings (EAL) over the period 1990-2009 as follows:

Class 1 - New Valley Road 44 million EALs
Class 2 -~ Gerza and Minia 16
Class 3 - All others 2-6

Pavement structures were defined as in Table 4D-7:

Table %D-7
ACCESS ROAL TAVEMEN"T STRUCTURES
(cms)
BITUMINOUS GRANULAR
BASE COURSE SUB-BASE

1 18 18 35 15
2 14 14 32 15
3 11 11 30 15

All were assumed to require an initial 5 cm wearing course, with a further
5 cm overlay 10 years after initial construction or improvement. All existing
pavements were assumed to require a 2.5 cm levelling course, followed by the

base course and wearing surface as specified above.

Intersections and Structures - It was assumed that all intersections with
the new highway would he at-grade in the first stage of construction, but that
grade-separated intersections would be required when traffic volumes
increased. Most intersections were 3-leg with the access road terminating at
the new highway. Three 4-leg intersections were required, one each at Gerza
and New Valley Road where the road continues on the west side of the new
highway, and one at Mallawi to allow access to the important Tuna El Gabel

archeological site.

Costs of grade-separated 4-~leg interchanges at Gerza, Mallawi and the New
Valley Road, were estimated at LE 3.75 million each, and 3-leg interchanges
(at all other access road intersections) at LE 2,65 million each.

of the access roads showed some narrow or otherwise inadequate

Inspections
These were estimated to cost LE

bridges which would have to be replaced.
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12,500 each. Some larger bridges would also be required to cross the Bahr
Youssef Canal, and these were estimated at LE 260,000 each.

Access roads requiring bridges are listed in Table 4D-8 below:

Table 4D-8

ACCESS ROAD BRIDGES

CROSSINGS OF NUTBER UR OTHER
ACCESS ROAD BAHR YOUSSEF MINOR BRIDGES

—— - —— —— - o - ————— - - - > O ot o — —— — oo o — o

Fashn 1
Maghagha 0
Beni Mazar 1
Samalut 1
Minia 1
Mallawi 0

Although the Beni Suef-Fayoum Road was not treated as an access road as
such, one major item of construction on this route would be required to
accomodate traffic to and from the new highway, which would be a new bridge
over the Bahr VYoussef Canal in the area of El Lahoun, on the boundary between
Beni Suef and Fayoum Governorates. The existing road crossing of the canal is
very tortuous and could not handle increased volumes of traffic. The cost of

a new crossing was estimated at LE 510,000.
All costs above are in terms of financial costs.

Costs of Access Roads - Total costs of access roads are presented in Annex
4D-2 to this Appendix. Costs are summarized in Table 4D-9 below.

Table 4D-9

CONSTRUCTION COSTS OF ACCESS ROADS
(LE millions, 1985/86)

FIRST STAGE TOTAL
COST CLASS CONSTRUCTION(1) CONSTRUCTION (2)
Financial 28.6 64.0
Economic 36.9 84.7
Foreign Exchange 9.3 25.4

(1) At-grade intersections
(2) Grade separated intersection
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ANNEX 4D-1 NEW CAIRO-ASSUIT HIGHWAY, 2-LANT, QUANTITIFS AND COSTS (FINANCIAL)

Eco cost? (O=N,1sY): 0 ROADWAY UNIT PRICES Il £Cu TOR X
No. carriagemay 1 Cut/FiN 3,00 1.281 0.334  per m2
LAYER TH{iCKNESSES No. shoulders 2 Crushed stone sub-base 20,00 1.360 0.453  per rl
Road sub-base 15.0 cms Carriage width 8.5 meters Prime coat 0.20 1.121 0.205 per n?
(A~G, BS-F) 20.0 Shoulder width 3.0 meters Binder/Premix base 45,00 1.397 0.41%  per v
Shoulder sub-base 15.0 Paint Vtines/car 3 Tack coat 0.15 1,068 0.224  per wl
Road base (FR-BS) 20.0 If one car, cut 0.66 ¥caring course 52.00 1.344% 0.350 per r3
(BS-A) 18.0 fi1y 0.493 Striping 260.00 1.038 0,080 per km
Wearing course 5.0 1-car drain fac 0.75 Major structs 1.350 0.452
Should base (premix) 5.0 Minor structs 1.300 0.326
Number of tack coats 2.0 Dune Facing 42,00 1.300 0.326 per m3
Land 3.60 1,000 0,000 per n?
SUB-BASE PRIME ROAD JACK WCAR  SHOULD SIRIPE e AREA
LOCATION LENCTH cut FiLL Road Should COAT BASE  COAT (COURSE BASE MARKING STRUC FACING LAND
(kme)  (m3) {m3) {md) (md) (m2) (m3, {m2) (m3) (m3) {(kms) {m3) (in?)
Quantities (thousands, except wilometers)
Fayoum Road 12,6 147 147 17 9 17 2 214 5 3 it 0
Fayoum Rd-Alyat 24,0 674 638 32 18 324 L} LQn 10 6 72 [¢]
Afyat-Cerza 22,5 1,048 680 ()] 17 304 38 383 10 6 6l ¢
Cerza-Beni Suef 34,8 502 522 47 26 470 59 592 15 9 104 L4
Bent Suef-Fushn 42.3 990 1,405 76 32 XA 65 719 18 1R} 127 6
Fashn-Haghagha 14.9 336 255 2 IR 201 3 253 6 4 45 0
Maghagha~Beni Mazar 29.2 307 447 39 22 394 45 496 2 7 88 ¢
Ben{ Mazar-Samalut 28.7 552 734 39 22 387 4 488 12 7 84 s ¢
Samalut-Minia 28.0 16 au2 38 7 3’e 43 476 12 7 B84 " 0
Minfe-Mallani 34,2 10 2,729 56 26 462 52 58 15 9 103 94 0
Kallani-Dairut 24,2 192 644 33 18 327 37 41 10 6 73 o
Dajrut-Qusiya 17.7 667 425 H 13 239 27 3 8 4 53 4]
Qusiya-Manfalut 3.2 700 622 42 23 4 48 530 13 8 94 0
Manfalut-Assuit 11.5 293 118 16 9 155 18 196 5 3 35 0
355.8 6,434 10,267 509 267 4,803 560 6,049 151 89 1,067 0 16 50
Costs of Construction {LE thousands) TOTAL
................................. [ ceLl
Fayoum Road 29 216 340 189 34 964 32 278 142 10 0 0 0 2,496
Fayoum Rd-Atyat 1,335 938 648 360 65 1,836 61 530 270 19 105 0 0 6,167
Alyat-Cerza 2,074 1,000 810 338 61 1,7 57 497 293 18 0 0 6,879
Gerza-Beni Suef 993 767 94C 522 94 2,662 89 769 39 27 0 158 7,412
Ben! Suef-Fashn 1,960 2,154 1,523 635 114 2,912 108 935 476 33 399 0 22 11,209
Fashn-Haghagha 665 375 402 224 40 1,026 38 3729 168 12 90 0 0 3,302
Maghagha-Bent Mazar 608 657 788 438 79 2,010 74 645 329 23 240 0 0 5,897
Beni Mazar-Samalut 1,094 1,078 775 431 77 1,976 n 634 323 22 437 0 6,420
Samalut-Minia 3 1,237 756 420 76 1,926 IAl 619 315 22 120 466 0 6,061
Minia-Mallawi 20 4,012 923 513 92 2,355 87 756 385 27 3,948 0 13,118
Mallawi-Dairut EL:)| 947 653 362 65 1,660 62 535 272 19 0 0 4,962
Dafrut-Qusiya 1,321 625 478 266 48 1,219 45 N 199 14 0 0 4,605
Qusiya-Manfalut 1,387 914 842 LE8 B84 2,148 80 690 N 74 0 0 6,96t
Manfalut-Assuit 580 174 n 173 N 792 29 254 129 9 0 0 2,4

12,740 15,092 10,180 5,337 961 25,215 907 7,863 4,003 278 954 4,851 180 88,570
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ANNEX 4D-1  NEW CAIRO-ASSUIT HIGHWAY, 2-LANF, QUANTITIFS AHD COSTH (FCON'MIC)

Eco cost? (0=N,1=Y): 1 ROADWAY UNIT PRICES FIN £CO FOR X
No, carriageway 1 Cut/Fin 3.06 1.2¢1 0.334%  per m3
LAYER THICKNESSES No. shoulders 2 Crushed stone sub-base 20.00 1,360 0.453  per m3
Road sub-base 15.0 cms Carriage width 8.5 meters Prime coat 0.20 1.121 0.20%  per m?
(A-C, BS-F) 20,0 Shoulder width 3.0 meters Binder/Premix base 45,00 1.33%7 0.415  per n?
Shoulder sub-base 15.0 Patnt 1ines/cer 3 Tack coat 0.15 1,068 0.226  per md
Road base (FR-BS) 20.0 If one car, cut 0,66 Wearing course 52,00 1.344 0.350 per m3
(BS-A) 18.0 fi11 0.49 Striping 260.00 1.U38 0.082  per km
Wearing course 5.0 1-car drafn fac 0,75 Major structs 1.350 0.453
Should base (premix) 5.0 Minor structs 1.300 0.326
Number of tack coats 2,0 Dune Facing 42.00 1,300 0.326 per m3
Land 3.60 1.000 0.000 per w7
SUB-BASE PRIME ROAD TACK  WEAR SHOULD SIRIFE DUKE ARLA
LOCATION LENCTH  cuT FILL Road Should COAT BASE  COAT COURSE BASE MARKING STRUC FACING LAND
(kms)  (m3) (m3} (m3) (m3) (m2) (m3) (m2) (m3) (m3) (kms) {(m3)  (n2}
Quantities (thousanrds, except kilometers)
Fayoum Road 12.6 147 147 17 S 170 21 214 5 3 36 0
Feyeum Rd-Alyat 24,0 674 638 32 16 324 41 408 10 6 72 0
Alyat-Gerza 22,5 1,04t 680 41 17 304 38 383 10 5 GO ¢
Cerza~Ben{ Suef 34,8 502 522 47 26 470 59 592 15 9 104 by
Bdeni Suef-Fashn 42.3 990  1,4¢€5 76 32 571 65 719 18 1" 27 6
fashn-Maghagha 14.9 336 255 20 " 201 23 253 6 4 45 0
Maghagha-Beni Mazar 29,2 307 447 39 22 394 L 496 12 7 88 0
Beni Mazar-Samalut 28.7 552 734 39 2 387 Ly 488 12 7 66 10 0
Samalut-Minia 28.0 16 842 38 21 378 43 476 12 7 84 n 0
Minia-Mallanmi 34.2 10 2,729 46 26 462 52 581 15 9 103 B4 ]
Mallawi-Dairut 24,2 192 644 i3 16 327 37 411 10 6 73 0
Datrut-Qusiya 17.7 667 425 24 13 239 27 301 8 4 53 0
Qusiya=-Manfalu~ 31,2 700 622 42 23 4 48 530 13 8 94 ]
Manfalut-Assuit 11,5 293 118 16 9 155 18 196 S 3 35 0
355.8 6,434 10,267 509 267 4,803 560 6,049 151 89 1,067 0 16 50
Costs of Construction (LE thousands) TO1AL
.................................... c0s1
Fayoum Road I 277 453 257 18 1,347 34 374 198 10 ] b} [y} 3,370
Fayoum Rd-Alyat 1,110 1,202 881t 490 73 2,565 65 713 377 19 137 0 0 8,21
Afyat-Gerzs 2,657 1,280 1,102 459 €5 2,405 61 668 354 16 0 0 9,073
Gerza-Beni Suef 1,273 983 1,278 710 105 3,119 95 1,034 547 28 0 158 9,930
Beni Suef-Fashn 2,511 2,759 1,07 863 128 4,069 115 1,255 665 34 531 0 22 15,024
Fashn-Maghagha 852 481 547 304 45 1,433 41 443 234 12 117 0 0 4,509
Maghagha-Benf Mazar 779 841 1,072 596 88 2,809 80 867 459 24 312 0 0 7,927
Ben! Mazar-Samalut 1,401 1,381 1,054 585 87 2,760 78 852 451 23 568 0 9,242
Samalut-Minia 40 1,565 1,028 571 85 2,653 76 832 &40 23 156 606 0 8,134
Minfa-Mallani 25 5,139 1,256 698 104 3,289 93 1,016 537 28 5,132 0 17,318
Malleani-Dairut 468 1,213 889 494 73 2,328 66 719 380 20 0 [ 6,668
Dafrut-Qusiya 1,692 800 650 361 S§ 1,702 48 526 278 14 4} 4} 6,126
Qusiya-Manfalut 1,776 1,170 1,145 636 94 3,001 85 927 490 75 0 0 9,352
Manfalut-Assuit 742 222 42 235 35 1,106 3 342 181 9 0 4} 3,326

16,320 19,333 13,858 7,258 1,077 35,226 969 10,568 5,592 288 1,253 6,306 180 118,220
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ANNEX 4D-1 NEW CAIRO-ASSUIT HIGHWAY, 2-LANE, QUANTITIES AND COS1S {FORCISN EXCHANGE)

For X cost? (0=N,1=Y) 1 ROADWAY
No. carriageway 1
LAYER THICKNESSES No. shoulders 2
Road sub-base 15.0 cms Carriage width 8.5
(A-G, 85-F) 20.0 Shoulder width 3.0
Shoulder sub-base 15.0 Paint lines/car 3
Road base (FR-B8S) 20.C If one car, cut 0.66
(BS-A) 18.0 fi1l  0.49
Wearing course 5.0 1-car drain fac 0.75
Should base (premix)} 5.0
Number of tack coats 2,0
SUB-BASE
LOCATION LENGTH  CUT FILL Road Should
kms) (m3) (m3) (m3) {m3)
Quantities (thousands, except kilometers)
Fayoum Road 12,6 147 147 17 9
Fayoum Rd-Alyat 24.0 674 618 32 18
Alyat-Gerza 22,5 1,048 68y L} 17
Cerza-8eni Suef 34,8 502 522 47 26
Beni Suef-Tashn 2.3 990  1,4€5 76 32
Fashn-Haghagha 14.9 336 255 20 1
Maghagha-8eni Mezar 20,2 307 447 39 22
Beni Mazar-Samalut 28.7 552 734 39 22
Samalut-Minia 28,0 16 842 38 2
Minia-Mallani 34,2 10 2,729 46 26
Mallmi-Dairut 24,2 192 64l 33 18
Datrut-Qusiya 17.7 667 425 24 13
Qusiya-Manfalut 31,2 700 622 42 23
Manfalut-Assuit 11.5 293 118 16 9
355,8 6,434 10,267 509 267
Costs of Construction (LE thousands)
Fayoum Rosad 97 72 154 86
Fayoun Rd-Alyat 446 313 294 163
Afyat-Cerza 693 334 367 153
Cerza-Beni Suef 332 256 426 236
Beni Suef-Fashn 655 719 690 287
Fashn-Maghagha 222 125 182 101
Maghagha-Beni Mazar 203 219 357 198
Beni Mazar-Samalut 365 360 351 195
Samalut-Minia 10 413 342 190
Minfa-Mallanmi 7 1,340 418 232
Mallawi-Dairut 127 316 296 164
Datrut-Qusiya 441 209 216 120
Qusiya-Manfalut 463 305 382 212
Manfalut-Assuit 194 58 141 78
4,255 5,041 4,616 2,418

UNIT PRICES Fin ECO FOR X
Cut/FiN 3.00 1.261 0,234 per m3
Crushed stone sub-base 20.00 1,360 0.453  per m3
meters Prime coat 0.20 1.121 0.205 per m?
meters Binder/Premix base 45,00 1.377 0.415 per m3
Tack coat 0.15 1,068 0.224  per n?
Wearing course 52.00 1.344 0,350 per m3
Striping 260.00 1.038 0.080 per ke
Major structs 1,350 0.453
Minor structs 1,300 0.326
Dune Facing 42,00 1.300 0.326 per m3
Land 3.60 1,000 0,000 per m?
PRIME RUAD TACK  WEAR SHOULD SIRIPL [HIHS AREA
COAT BASE  COAT COURSE BASE MARKINC STRUC FACING LAND
(m2) (m3) {(m?) (m3) {m3) (kme.} {m2) {(m?)
170 1 214 5 3 I8 0
324 41 408 10 6 72 0
364 18 383 10 6 68 0
470 59 592 15 9 104 Ly
571 65 719 18 1 127 6
201 23 %3 6 4 L] 0
394 4S 496 12 7 88 0
187 L 488 12 7 86 10 0
378 53 476 12 7 84 11 0
4€2 52 581 15 9 103 94 0
327 37 411 10 6 3 0
219 27 301 8 4 53 0
421 48 530 13 8 94 0
155 18 196 S 3 35 0
4,803 560 6,049 151 89 1,067 0 116 50
TOTAL
co%Y
7 400 7 97 59 1 0 0 980
13 762 14 186 112 1 34 0 0 2,338
12 714 13 174 105 1 0 0 2,567
19 1,105 20 269 162 2 0 0 2,628
23 1,209 24 327 197 3 163 0 0 4,298
8 A26 9 115 70 1 29 0 0 1,289
16 B34 17 226 136 2 78 0 0 2,208
16 820 16 222 134 2 142 0 2,624
15 800 16 217 131 2 39 152 0 2,328
19 977 20 265 160 2 1,287 0 4,776
13 691 14 187 113 2 0 0 1,924
10 506 10 137 83 1 0 0 1,733
17 891 18 21 146 2 0 0 2,677
6 329 7 89 54 1 0 0 955
197 10,464 203 2,752 1,661 22 Ly 1,58 0 33,555
- 4D.16 -
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ANKNEX 4D-1  NEW CAIRO-ASSUIT HICHWAY, 4-LANE, QUANTITIES AND COSTS (FINANCIAL)

Eco cost? {0=N,1=Y): 0 ROADWAY UNIT PRICES FIN ECO FOR &
No. carriagenay 2 Cut/Fily 3.00 1.281 0.33% per rd
LAYER THICKNESSES No. shoulders 2 Crushed stone sub-base 20.00 1,360 0,453 per m3
Road sub-base 15,0 cms Carriage width 8.5 meters Prime coat 0.20 1.12% 0,205 per m2
(A-G, BS-F) 20.0 Shoulder width 3.0 meters Binder/Premix base 45,00 1.397 0.415  per m3
Shoulder sub-base 15.0 Paint Tines/car 3 Tack coat 0.15 1.068 0.224  per m?
Road base {FR-BS) 20.0 If one cer, cut 0.66 Wearing course 52.00 1,344 0.350 per m3
(BS-A) 18.0 f111 0,49 Striping 260,00 1.038 0.080 per km

Wearing course 5,0 1-car drain fac 0.75 Major structs 1.350 0.453

Should base (premix) 5.0 Minor structs 1,300 0.326
Number of tack coats 2.0 Dune Facing 42.00 1.300 0.326 per m3
Land 3,60 1,000 0.000 per m?

SUB-BASE PRIME  RNALD TACK WLAR  SHOULD STIRIPL DL ARFA

LOCATION LENCTH  CuT FILL Road Should COAT BASE COAT COURSE BASE MARYING STRUC FZ7ING  LAND

(kms)  (m3) {m3) {m3) {m3) (m2) (m3) (m2) (m3) {m3) {kms) {m3) (m2)

Quantities (thousands, except kilometers)

Fayoum Road 12,8 147 147 34 1 290 43 4728 1M L] 76 0
Fayoum Rd-Afyat 24,0 674 638 65 22 552 82 816 20 7 LT 0
Aiyat-GCerzs 22.5 1,046 680 a1 20 518 77 765 19 7 135 0
Cerza-Beni Suef 34.8 502 522 94 3 800 1ma 1,183 30 10 209 44
Beni Suef-Fashn 42.3 990 1,465 152 38 973 129 1,438 36 13 254 6
Fashn-Maghagha 14.9 336 255 40 13 343 46 507 13 4 89 0o
Maghagha-Ben{ Mazar 29.2 307 447 79 26 672 89 993 25 9 175 0
Beni Mazar-Samalut 28,7 552 734 77 26 660 88 976 24 9 172 10 0
Samalut-Minia 28.0 16 842 76 25 6Ll 86 952 24 8 168 1 0
Minfa-Mallani 34,2 10 2,729 92 N 787 105 1,163 29 10 205 94 0
Mallawi-Dafrut 24.2 192 644 65 22 557 74 23 ral 7 145 0
Dairut-Qusiya 17.7 667 425 48 16 407 54 602 15 5 106 0
Qusiya-Manfalut 31,2 700 622 84 28 718 95 1,061 27 9 167 0
Manfalut-Assuit 11.5 293 118 N 10 265 35 391 10 3 69 0

355.8 6,434 10,267 1,019 320 8,183 1,121 12,097 302 107 2,13¢ 0 116 50
Costs of Construction (LE thousands) TOTAL
.................................... (Wt
Fayoum Road 441 441 680 227 58 1,928 64 557 170 20 2,630 0 0 7,215
Fayoum Rd~Aiyat 2,023 1,914 1,296 432 110 3,672 122 1,061 324 17 140 0 0 11,132
Alyat-Gerza 3,143 2,040 1,620 405 104 3,443 115 995 304 3n ] ] 12,202
Cerza-Beni Suef 1,505 1,566 1,879 626 160 5,324 177 1,538 470 54 0 158 13,459
Ben{ Suef-Fashn 2,970 4,395 3,046 761 195 5,825 216 1,870 5N 66 19,185 0 22 39,120
Fashn-Maghagha 1,008 766 805 268 69 2,052 76 659 201 23 120 0 0 6,046
Maghagha-Ben{ Mazar 922 1,340 1,577 526 134 4,021 149 1,29 394 46 320 0 1] 10,719
Ben{ Mazar-Samalut 1,657 2,201 1,550 517 132 3,952 146 1,269 387 45 427 0 12,292
Samalut-Hinla 47 2,525 1,512 S04 129 3,856 143 1,238 378 4k 160 46 0 11,0m
Min{a-Mallani 30 8,188 1,847 616 157 4,709 174 1,512 k62 53 3,048 0 71,6%¢
Mallami-Dairut 577 1,932 1,307 436 111 3,332 123 1,070 327 kL) 0 0 9,247
Dairut-Qusiya 2,001 1,275 956 319 81 2,437 90 782 239 28 0 0 8,209
Qusiya-Manfalut 2,101 1,865 1,685 562 14 4,296 159 1,379 (Y3 49 0 0 12,600
Manfalut-Assuit 878 354 621 207 53 1,584 59 508 155 18 d 0 4,437

19,303 30,801 20,380 6,404 1,637 50,430 1,815 15,726 4,803 555 22,555 4,851 180 179,440
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ANHEX 4D-1 NEW CATRO-ASSU(T HIGHWAY, 4-LANE, QUANTITIES AN COSTS (ECONOMIP)

Eco cost? (O=N,1=Y): 1 ROADWAY UNIT PRICES FIN ECO FOR X
No. carriageway 2 Cut/FiN 3.00 1.281 0.33%  per e
LAYER THICKNESSES No. shoulders 2 Crushed stone sub-base 20,00 1.360 0.453 per r2
Road sub-base 15.0 cms Carriage width 8.5 meters Prime coat 0.20 1121 0,205 per m?
(A-C, BS-F) 20.0 Shoulder width 3.0 meters Binder/Premix base 45,00 1.397 0.41%  per »3
Shoulder sub-base 15.0 Paint lines/car 3 Tack coat 0.15 1.068 0.224  per m?
Road base (FR-BS) 20.0 If one car, cut 0.66 Wearing course 52.00 1.344 0.350 per r3
(BS-A} 18.0 fin 0.49 Striping 260,00 1,038 0.080 per bm

Wearing course 5.0 1-car drain fac 0.75 Major structs 1.350 0.413

Should base (premix) §.0 Minor structs 1.300 0.326
Number of tack coats 2,0 Dune Facing 42,00 1.300 0.326 per m3
Land 3.60 1,000 0.000  per ool

SUB-BASE PRIME ROAD  TACK WEAR  SHOULD SIRIPE orng ARLA

LCCATION LENGTH  CuT FiLL Road Should COAT BASE  COAT COURSE BASE MARKING STRUC FACING LAND

(kms) (m3) (m3) (m3) {m3) {m2) (m3) {m2) {m3) (m3) (kms )} (1) (r?)

Quantfties (thousands, except kilometers)

Fayoum Road 12.6 147 147 3y 1 290 43 428 1 4 7 0
Fayoum Rd-Afyat 4.0 674 638 65 22 552 82 816 20 7 144 0
Alyst-Cerza 22.5 1,048 680 81 20 518 77 765 19 7 125 0
Gerza-Beni Suef 34.8 502 522 94 31 800 118 1,183 30 10 209 LT]
Beni Suef-Fashn 42.3 890 1,465 152 38 913 129 1,438 36 13 254 6
Fashn-Maghagha 14.9 336 255 40 13 343 46 507 13 4 89 0
Maghagha-Beni Mazar 29,2 307 447 79 26 672 ga 993 25 9 175 0
Ben{ Mazar-Samalut 28.7 552 734 77 26 660 88 976 24 9 172 10 0
Samalut-Minia 28.0 16 B42 76 25 644 86 952 24 8 168 1" 0
Minta-Mallani 34,2 10 2,729 92 31 787 105 1,163 29 10 205 94 0
Mallawi-Dairut 24,2 192 644 65 22 557 74 82 Fal 7 145 0
Datrut-Qusiya 17.7 667 425 48 16 407 54 602 15 5 106 0
Qusiya-Manfalut 31.2 700 622 84 28 718 95 1,061 27 9 187 0
Manfalut~Assuit 11.5 293 118 3 10 265 35 39 10 3 69 0

355.8 6,434 10,267 1,019 320 8,183 1,121 12,097 302 107 2,135 0 116 50
Costs of Construction (LE thousands) TO1AL
memmmcacecesannccmcccrenmmn————acana €05
Fayoum Road 565 565 925 308 65 2,693 69 749 238 20 3,419 0 0 9,615
Fayoum Rd-Aiyat 2,591 2,452 1,763 588 124 5,130 131 1,426 453 39 182 0 0 14,877
Alyat-Cerza 5,026 2,613 2,203 551 136 4,809 123 1,337 424 36 0 0 16,239
Gerza-Ben! Suef 1,928 2,006 2,556 852 179 7,438 190 2,067 656 56 0 158 18,087
Ben! Suef-Fashn 3,804 5,630 4,142 1,036 218 3,137 230 2,513 798 68 25,8M 0 22 52,489
Fashn-Maghagha 1,292 981 1,094 365 77 2,866 81 BES 281 24 156 0 0 8,102
HKaghagha-Beni Hazar 1,181 1,717 2,144 715 151 5,617 159 1,735 551 47 416 (o} (o} 14,422
Beni Mazar-Samalut 2,123 2,819 2,108 703 148 5,51 156 1,705 S41 46 568 0 16,428
Samalut-Minia 60 3,235 2,056 695 144 5,386 153 1,663 528 45 208 606 0 14,770
Minfa-Mallami 38 10,489 2,512 837 176 6,579 166 2,032 645 55 5,132 0 28,692
Mallawi{-Dairut 739 2,475 1,117 592 125 4,655 132 1,438 456 39 0 0 12,429
Dafrut-Qusiya 2,564 1,633 1,300 433 91 13,405 96 1,051 334 29 0 0 10,927
Qusiya-Manfalut 2,692 2,388 2,291 764 161 6,002 170 1,853 588 51 0 0 1€,09¢0
Manfalut-Assuit 1,125 454 845 282 59 2,212 63 683 217 19 0 0 5,95

“h,727 39,456 27,716 8,710 1,835 70,451 1,938 21,136 6,710 576 30,272 6,306 180 240,013
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ANNEX &D-1 NEW CAIRO-ASSUIT HICHWAY, 4=LANF, QUANTITIES AND COSTS (FOREICH EXCHANGE )

For X cost? (0=N,1=Y) 1 ROADWAY UNIT PRICES FIH ECO FOR X
No. carriagemay 2 Cut/Fil 3.00 1.281 0.334 per r3
LAYER THICKNESSES Na, shoulders 2 Crushed stone sub-base 20,00 1,360 0.453 per md
Road sub~base 15.0 cms Carriage width 8.5 meters Frime coat 0.20 1.12% 0.205 per ml
(A-G, BS-F) 20.0 Shoulder width 3.0 meters Binder/Premix base 45,00 1.397 0.415 per r?
Shoulder sub-base 15.0 Paint 1ines/car 3 Tack coat 0.15 1.068 0.224%  per n?
Road base (FR-BS) 20.0 |f one car, cut 0,66 Wearing course 52.00 1.344 0,350 per m3
(BS-A) 18.0 Fi11 0.49 Striping 260,00 1,038 O0.080 per km
Wearing course 5.0 1-.car drain fac 0.75 Major structs 1.350 0.453
Should base (premix) 5.2 Minor structs 1,300 0.326
NRumber of tack coats 2.0 Dune Facing 42,00 1.300 0.326 per m3
Lund 3.60 1.000 0.000 per m2
SUB-BASE  PRIME ROAD  TACK WEAR  SHOULD SIRIPE LURE AREA
LOCATION LENGTH  CUT FILL Road Should COAT BASE COAT COURSE BASE MAREING STRUC FACING LAHD
{kms) (m3) (m3)  (m3) {m3) (m2) (m3) (m2) (m3} (m3) (km:) (m3)  {w?)
Quantities (thousands, except kilometers)
Fayoum Road 12,6 147 147 34 " 290 43 428 1 4 76 4]
Fayoum Rd-Aiyat 24.0 674 638 €5 22 552 82 816 20 7 144 0
Afyat-Gerza 22,5 1,048 680 81 20 518 77 765 19 7 135 4]
Cerza-Beni Suef 34.8 502 522 9y kR 800 118 1,183 30 10 209 by
Beni{ Suef-Fashn 42.3 990 1,465 152 8 973 129 1,438 36 13 254 6
Fashn~Maghagha 14.9 336 255 40 13 343 46 507 13 4 B9 4]
Maghagha-Beni Ma:ar 29,2 307 447 79 26 672 89 993 5 9 175 0
Beni Mazar-Samalut 28.7 552 734 77 26 660 88 976 24 9 172 10 0
Samalut-Minia 28.0 16 842 76 25 64l 86 957 24 8 1€8 1" 0
Minfa-Malland 34,2 10 2,729 92 3 787 105 1,163 29 10 205 94 0
Mallawi-Dairut 24,2 192 6l 65 22 557 74 823 21 7 145 0
Dafrut-Qusiys 17.7 667 §2¢% 48 16 407 54 602 15 5 106 0
Qusiyzs-Manfalut 31,2 700 622 84 28 118 95 1,061 27 9 187 0
Manfalut-Assult 11.5 23 118 N 10 265 5 391 10 3 69 0
355.8 6,438 10,267 1,019 320 8,183 1,121 12,097 302 107 72,135 0 116 50
Costs of Construction (LE thousands) TOTAL
cucnsmcusacroncannmsenea cencecmmonce COST
Fayoum Road 147 147 308 103 12 8oo 14 195 n 2 a57 0 0 2,656
Fayoum Rd-Alyat 676 639 587 196 23 1,524 27 n 134 3 46 0 0 4,226
Afyast-Gerza 1,050 681 734 183 21 1,479 26 348 126 3 0 0 4,601
Cerza-Beni Suef 503 523 851 284 33 2,210 40 538 195 L] 0 0 5,181
Beni Suef-Fashn 992 1,468 1,380 345 40 2,417 48 654 237 5 8,667 0 0 16,254
Fashn-Maghagha kY 256 364 121 14 851 17 rE} 03 2 39 0 0 2,316
Maghagha-Beni Mazar 308 448 714 218 28 1,669 33 452 164 L] 104 0 0 4,161
Beni Mazar-Samalut 554 735 702 234 27 1,640 33 by 161 4 142 0 4,675
Samalut-Minia 16 843 685 228 26 1,600 32 433 157 3 52 152 0 4,228
Kinta-Hallawi 10 2,735 837 279 32 1,954 39 529 192 L] 1,287 0 7,848
Mallawi-Dairut 193 645 592 197 23 1,383 28 374 136 3 0 0 3,574
Dafrut-Qusiya 668 426 433 144 17 1,011 20 274 99 2 0 0 3,095
Qusiya-Hanfalut 702 623 763 254 29 1,783 36 483 175 4 0 0 4,852
Manfalut-Assuit 293 118 281 94 n 657 13 178 64 1 0 0 1,712
6,447 10,288 9,232 2,901 336 20,929 406 5,504 1,993 44 9,766 1,581 0 69,428
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ANNEX 4D-2  NEW CAIRO-ASSUIT HIGHWAY, STAGE 1, ACCESS ROAD QUANTITICS AND COSTS (FINANCIAL)

Eco cost? (O=N,1=Y) 0 Construc stage 1 UNIT PRICES FIN ECO  FOR Y
CLASS 1 CLASS 2 CLASS 3 Embankment 1,00 1,281 0.2
-------------------------------- Crushed stone sub-base 20,00 1.360  0.403
LAYER THICKNESSES  Agric Desert Agric Desert Agric Desert Prime coat 0.20 1,121 0.20%
Road sub-base 35 15 32 15 30 15 cms Binder/Premix bace 45,00 1.397  0.u1?
Road base (binder) 18 18 14 14 1 11 cms Tack coat 0.15 1,008 0,224
Shoulder sub-base 15 15 cms Wearing course 52.00 1.344 0,320
Wearing course 5 5 cms Striping 260.00 1.038 o0.080
Shoul base (premix) 5 5 cms Major structures 1.350  0.4%3
Levelling course 2.5 2.5 cms Minor structures 1.300 0.32¢
Land agric 3.60 1.000 0.000
Carrisge width 7.5 meters EMBANKMENRT New Exist reclalm 1.40 1,000 0,000
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
Exist car width 6.5 meters Cross-sec Area 12.3 2.8 sq mts
Paint lines/car 3
TOTAL LENCTH SUB-BASE PRIME ROAD  TACK WEAR SHOULD STRIPE LTVEL AREA
LOCATION  CLASS LENCTH REC/AGC EMBANK Road Should COAT BASE  COAT COURSE BASE MARKING SIRNIC Counsr LAND
(kms) (m3) (m3) {n:1) (m2} (m3) {m?) (m3) {m3) (bme) (m?)
New Construction Quantities (thousands, except km:)
Alyat 3122 0.0 150 14,6 9.2 152,55 10,1 91,5 b,é 3.1 36.6 0.0
Gerza 2 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bent Suef 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 1.5 0.0 3 3.0 1.9 1.3 2.1 18.8 0.9 0.6 7.5 0.0
Maghagha 3 2.5 0.0 3 3.0 1.9 3113 2.1 18.8 0.9 0.6 7.5 0.0
Beni Mazaar 3 0.9 0.0 1" 1.1 0.7 1.3 0.7 6.8 0.3 0.2 2.7 0.0
Ssmalut 3 1.5 0.0 18 1.8 1.1 18.8 1.2 1.3 0.6 0.4 4.5 0.0
Minia 2 10,5 1.6 129 12.r 7.9 131.3 11,0 78.8 3.9 2.6 31.5 D04
M:1lawi 3 1.4 0.0 17 1.7 1.1 17,5 1.2 10,5 0.5 0.4 4.7 0.0
Dairut 3 1.5 0.0 18 1.8 1.1 18.8 1.2 1.3 0.6 0.4 4.5 0.0
Quisiya 3 3.6 2.2 44 4,3 2.7 45,0 3.0 27.0 1.4 0.9 10.8 41.8
Hanfalut 3 1.4 0.0 17 1.7 1.1 17,5 1.2 10,5 0.5 0.4 4,2 0.0
New Valley 1 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Afyat 3 3.0 3.0 8.4 1. 2.3 18,0 2.5 57.0 1.9 0.0 9.0 0.5 30.0
Cerza 2 6.2 1.0 17.4 1.7 4.7 37,2 6.5 117.8 3.9 0.0 18.6 1.0 10.0
Beni Suef 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 19.1 15,4  53.5 7.8 14,3 114.6 15.8 362,9 11.9 0.0 57.3 34 154.0
Maghagha 3 2t 22,1 61,9 9.9 16.6 132.6 18,2 419.9 13.8 0.0 66.3 3.6 221.0
Beni Mazaar 3 20.3 15,7 56.8 8.1 15,2 121.8 6.7 385.7 12.7 0.0 60.9 3.3 157.0
Samalut 3 154 14,1 42,3 6.6 11.3 90.6 12.5 786.9 9.4 0.0 45.3 2.5 141.0
Miniea 2 5.8 5.8 16.2 2.8 4.4 34.8 6.1 110.2 3.6 0.0 17.4 0.9 58.0
Mallawi 3 13.7 13.7  38.4 6.2 10.3 82.2 11.3 260.3 8.6 0.0 411 2.2 137.0
Dairut 3 12,3 11,8 34,4 5.4 9.2 73.8 10.1 233.7 1.7 0.0 36.9 2.0 118.0
Quisiya 3 8.3 8.3 23,2 3.7 6.2 49.8 6.8 157.7 5.2 0.0 24,9 1.3 83.0
Manfalut 3 9.0 9.0 25.2 L 6.8 54.0 7.4 1.0 5.6 0.0 27.0 1.5 90.0
New Valley 1 8.0 2.0 22.4 2.4 6.0 48.0 10.8 152.0 5.0 0.0 24.0 1.3 20.0

142,9 11,9 400 60 107 8517 125 2,715 89 0 429 0 23 1,219
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ANNEX 4D-2 NEW CAIRO-ASSUIT HIGHWAY, STACE 1, ACCFSS ROAD QUANTITITS AN COSTS {1 IHANC TAL Y

Eco cust? {0=N,i=Y) 0 Construc stage 1 UNRIT PRICES FIN FCO rop x
CLASS 1 CLASS 2 CLASS 3 Embankment 3.00 1.28% 0.3%4
"""""""""""""""""""""""""" Crushed stone sub-base 70.0C 1,260 0,452
LAYER THICKNESSES  Agric Desert Agric Desert Agric Desert Prime coat 0.20 121 0,275
Road sub-base 35 15 32 15 30 15 cms Binder/Prenix base Lo .no 1.397 0.5
Road base (binder) 18 18 14 14 N 11 cms Tack coat G.15 1.068  0.774
Shoulder sub-base 15 15 cms Wearing course £2.00 .36y 0LL30
Wearing course 5 S cms Stripirg 260.00 1.038  0.C€0
Shoul base (premix) 5 S cms Major structures 1.350  0.402
Levelling course 2.5 2.5 cms Minor structures 1.300 0.32¢
Land agric 3.60 1.000  0.000
Carriage width 7.5 meters LHMBANKMENT New [Exist reclaim 1,40 1.000 0,000
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
Exist car width 6.5 meters Cross-sec Area 12.3 2.8 sq mts
Paint lines/car 3
TOTAL LENGTH SUB-BASE PRIME  ROAD TACK WEAR SHOULD SIRIPE LEVEL ARLA
LOCATION  CLASS LENCTH REC/AG EMBANK Road Should COAT BASL COAT COURSE BASE  MARKING STRUC Coupot LAND
(kms) (r3) {m3) (r3) {m2) (m3) {m2) (m3) (m3) {kms) (n2
Total Quantities (thousands, except kms)
Alyat 3 15.2 158.5 16.0 1.4 170.5 12.5 148.5 6.5 3 45.6 0.0 0.5 30.0
Cerza 2 6.2 17.4 1.7 4,7 37, 6.5 117.8 3.9 0.0 B.€ 0.0 1.0 10.0
Beni Suef 0.0 0.0 c.0 c.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 21,6 84,2 10.8 16.2 145.9 17.8 3%1.7 2.0 0.6 64 8 0.9 1. 154.0
Maghiagha 3 ,6 2.6 12.9 16.5 163.9 20,3 435.7 14.8 .6 73,8 0.0 3.¢ 2.0
Beni Mazaar 3 21,2 67.9 9.2 15,9 1230 17.5 392.5 13.0 0.2 6.6 0.0 1.3 197.0
Samalut 3 16.6 60.7 8.4 12,5 107%.4 13.7  2938.2 10.0 0.4 4o.p 0.0 2.5 1641.0
Minia 2 16.3 145.4 15.4 12.2 1606 17.1 1863.0 7.6 2.6 4e.9 0.0 0.4 B .4
Mallawi 3 1541 55.6 7.8 11,3 99.7 12,5 270.8 9.1 0.4 453 0.0 2.2 137.0
Dairut 3 13,8 52.9 7.2 10.4 92,6 11.4 245.0 8.3 0.4 41,4 0.0 2.0 11€.0
Quisiya 3 11.9 67.5 B.1 8.9 94.8 9.8 184.,7 6.5 0.9 0.7 0.0 1.3 124.8
Manfaiut 3 10.4 h2.4 5.7 7.8 71.5 8.6 181.5 6.2 0.4 3.2 0.0 1.5 90.0
Nen Valley 1 8.0 22.4 2.4 6.0 48,0 10.8 152.0 5.0 0.0 24,0 0.0 1.3 20.0
181 868 106 136 1,332 159 3,70 104 10 543 o 23 1,27
Costs of Construction (LE thousands) TOTAL
......... freeceercsesstumm——m——nean cost
Alyat 3 §75 320 228 34 564 22 335 137 12 0 22 108 2,258
Gerza 2 52 33 93 7 293 18 202 0 5 0 45 k19 744
Beni Suef 0 0 0 0 0 0 0 0 0 510 0 0 510
Fashn 3 253 215 324 29 802 57 670 28 17 298 140 554  3,3¢%w
Maghagha 3 278 25Y 369 33 913 66 767 28 19 50 162 736 3,739
Beni Mazaar 3 204 184 316 27 787 59 677 10 17 285 148 565 3,20
Samalut 3 182 167 249 22 616 45 520 17 13 310 110 508  2,7L¢
Minia 2 436 308 245 1 770 28 393 118 13 310 42 281 2,04t
Mallani 3 167 157 227 20 561 41 473 16 12 38 100 493 2,302
Dairut 3 159 144 207 19 512 37 429 17 n 0 90 425 7,000
Quisiya 3 203 161 179 19 442 28 340 4 9 0 61 357 1,815
Manfalut k) 127 115 156 14 386 27 320 16 B 0 66 174 1,0nu
Nen Valley 1 67 48 120 10 486 23 260 0 6 o 54 72 1,160

2,603 2,111 2,714 266 7,133 450 5,385 428 141 1,800 1,045 4,45% 28,5¢4
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ANNEX 4D-2 NEW CAIRO-ASSUIT HICHWAY, S1ACL 1, ACCESS ROAD QUANTITIFS AMD COSTS (FOONAMIC)

€co cost? (0=N,1=Y) 1 Construc stage 1 UNIT PRICES fin ECO  FOR Y
CLASS 1 CLASS 2 CLASS 3 Embankment 3.09 1,281 0.224
-------------------------------------- Crushed stone sub-bose 20.00 1.360  0.453
LAYER THICKNESSES  Agric Desert Agric Desert Agric Desert Prime c.at 0.20 112 0.20h
Road sub-base 35 15 32 15 30 15 cms Binder /Premix bane hs .00 1,397 [(RTB AR
Road base (binder) 18 18 14 14 1" 11 cms Tack coat 0.15 1,068 0.224
Shoulder sub-base 15 15 cms Wearing course 52.00 1,344  0.3890
Wearing course 5 5 cms Striping 260,00 1.038  0.08C
Shoul base (premix) S S cms Major structures 1.350  0.453
Levelling course 2,5 2,5 cms Minor structures 1.300 0.326
Land agric 3.60 1.000 0.000
Carriage wmidth 7.5 meters EMBANKMENT Nem Exist reclaim 1.40 1,000 0,000
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
Extst ¢ar width 6.5 meters Cross-sec Area 12.3 2.8 sq mts
Paint lines/car 3
TOTAL LEKNGTH SUB-BASE PRIME ROAD TACK WLCAR SHOULD STRIPE Level ARTA
LOCATION CLASS LENGTH REC/AG EMBANK Road Should COAT BASE  COAT COURSE BASE  MARKING STRUC COURSE LAND
{kms ) {m3) {m3) (m3) (m2) (md) (m2) {m3) (m3) (kms) {m?2)

Nen Construction Quantities {thousands, except kms)

Ajyat 3 1.2 0.0 150 14,6 9,2 152,55 10.1 91.5 4.6 3.1 36.6 0.0
Cerza 2 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Beni Suef 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 2.5 0.0 3 3.0 1.9 31,3 2.1 18.8 0.9 0.6 7.5 o.c
Maghagha 3 2.5 0.0 3 3.0 1.9 3.3 2.1 18.8 0.9 0.6 7.5 0.0
Beni Mazaar 3 0.9 0.0 11 1.4 0.7 1.3 0.7 6.8 0.3 0.2 2.7 0.0
Samalut 3 1.5 0.0 18 1.8 1.1 18.8 1.2 11.3 0.6 0.4 4.5 0.0
Minia 2 10.5 1.6 129 12.6 7.9 131.3 11,0 78.8 3.9 2.6 315 30.4
Mallani 3 1.4 0.0 17 1.7 1.1 17.5 1.2 10,5 0.5 0.4 4.2 0.0
Dairut 3 1.5 0.0 18 1.8 1.1 18.8 1.2 113 0.6 0.4 4.5 0.0
Quisiya 3 3.6 2.2 LT 4.3 2.7 45,0 3.0 27.0 1.4 0.9 10.8 41,8
Hanfalut 3 1.4 0.0 17 1.7 1.1 17.5 1.2 10.5 0.5 0.4 4.2 0.0
Nen Valley 1 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

38.0 3.8 4A7.4 45,6 28,5 475.0 33,7 2B5.0 143 9.5 114,0 0.0 0.0 2.2

Existing Rd Improvement Quantities (thousands, except kms}

Ajyat 3 3.0 3.0 8.4 1.4 2,3 18.0 2.5 57.0 1.9 0.0 9.0 0.5 30.0
Cerza 2 6.2 1.0 17.4 1.7 4,7 37.2 6.5 117.8 3.9 0.0 18.6 1.0 10.0
Beni Suef 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 19.1 15,4 53,5 7.8 14,3 1t4.6 15.8 362.9 11.9 0.0 57.3 3 154.0
Maghagha 3220 221 61.9 9.9 16.6 132,6 18,2 41v.9 13.8 0.0 66.3 3.6 2.0
Beni Mazaar 3 203 15.7 56.8 8.1 15,2 121,8 16.7 385.7 12.7 0.0 60.9 3.3 157.0
Samalut 3 15,1 14,1 42.3 6.6 11.3 90.6 12.5 286.9 9.4 0.0 45.3 2.5 141.0
Minia 2 5.8 5.8 16.2 2.8 bt 34,8 6.1 110.2 3.6 0.0 17.4 0.9 58.0
Mallawi 3 13,7 13,7 38.4 6.2 10.3 82.2 11.3 260.3 8.6 0.0 41 2.2 137.0
Dairut 312,311,880 3L 5.4 9.2 73.8 10.1 233.7 7.7 0.0 36.9 2.0 118.0
Quisiye 3 8.3 8.3 23.2 3.7 6.2 49.8 6.8 157.7 5.2 0.0 24.9 1.3 83.0
Manfalut 3 9.0 9.0 25.2 4 6.8 54,0 7.4 1710 5.6 0.0 27.0 1.5 20.0
New Valley 1 8.0 2,0 22.4 2.4 6.0 48.0 10.8 152.0 5.0 0.0 24,0 1.3 20.0

142.9 121.9 400 60 107 857 125 2,715 89 0 429 0 23 1,219
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ANNEX 4D-2 HEW CAIRC-ASSUIT HICHWAY, STACF 1, ACCESS ROAD QUANTITIFS AMD COMTS (FCONOMIC)

Eco cost? (0=N,1=Y) 1 Construc stage 1 UNIT PRICES Fin ECO  FOR Y
CLASS 1 CLASS 2 CLASS 3 Embankment 3.00 1.281% Q.24
-------------------------------- Crushed stone sub-base 70,00 1,360  0.402
LAYER THICYNTSSES  Agric Desert Agric Desert Agric Desert Prime coat 0.20 .12 0.20L
Road sub-basc 35 15 32 15 30 15 ¢cms Binder/Premix base 40,00 1,37 (GRS
Road base (binder) 18 18 14 14 1 11 cms Tack coat 0.15 1.068 0274
Shoulder sub-base 15 15 cms Wearing course 52.00 1.344  0,2F0
Wearing course 5 5 cms Striping 260,00 1.038  0.040
Shoul base (premix) 5 S cms Hajor structures 13%0  Q,4!3
Levelling course 2.5 2.5 ems Minor structures . v 0.32¢
Land agric 3.60 1.000 0.000
Carriage width 7.5 meters EMBANKMENT New Exist rectaim 1.49 1,000 0,007
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
Exist car width 6.5 meters Cross-sec Area 12,3 2.8 sq mts
Paint lines/car 3
TOTAC LENGTH SUB-BASE PRIMC  ROAD TACK WEAR SHOULD SIRIPE LrviL ARCA
LOCATION  CLASS LENGTH REC/AG EMBANK Road Should COAT BASE COAT COURSE  BASE  MARKING STRUC COURSE CAND
(kms) (r3) {m3) (m3) (m2) (m3) (m2) (n3) (m2) {bms) (m?
Total Quantities {thoussnds, except kms)
Aiyat 15,2 158.5 16.0 11,4 170.5 12,5 148.% 6.5 3.1 45,6 0.0 0.5 30.0
Cerza 2 6.2 17.4 V.7 4,7 37.2 6.5 117.8 3.9 0.0 18.6 0.0 1.0 10.0
Ben! Suef 0.0 0.0 0.0 0.0 0.0 e,.e 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 21.6 84,2 10.8 16.2 145.9 17,6 281.7 12.°2 0.6 Gu.8 0.0 i oo
Maghagha 3 24,6 92.6 12.9 16,5 163.9 20,3 43157 14.b 0.6 73.8 0.0 3.6 20,0
Beni Mazaar 3 21,2 67.9 Q.2 15.9 1331 17.5 392.5 13.0 0.2 3.6 0.0 1.3 157.0
Samalut 3 16.6 60.7 8.4 12.5 109.4 13.7 298.2 10.0 0.4 49,8 0.0 2.5 141.0
Minfa 2 16.3 1454 15.4 12.2 1681 17.1 189.0 7.€ 2.¢ w9 0.0 0.9 R& L4
Mallani 3 1S, 55.6 7.8 11,3 99,7 12,5 27C.8 9.1 0.4 45,3 0.0 2.2 137.0
Dafrut 3 13.8 52.9 7.2 10.4 92.6 11.4 245.0 8.3 0.4 41.4 0.0 2.0 116.0
Quisiya 3 1.9 67.5 8.1 8.9 94,8 9.8 184.7 6.5 0.°e 34,7 0.0 1.3 124.8
Manfalut 3 10,4 42.4 5.7 7.8 11,5 8.6 181.5 6.2 0.4 31,2 0.0 1.5 90.0
Newn Valley 1 8.0 22.4 2.4 6.0 48,0 10.8 152.0 5.0 0.0 24,0 0.0 1.3 20,0
181 868 106 136 1,332 159 3,000 104 10 543 0 23 1,?M
Costs of Construction (LE thousands) 107AL
.................................... coct
Alyat 3 609 435 310 38 788 24 451 192 12 0 N 108 T,u0n
Gerza 2 67 45 126 8 409 19 27 0 5 0 63 36 1,080
Beni Suef 0 0 0 0 0 0 0 0 0 689 0 0 640
Fashn 3 324 293 441 33 1,120 61 900 39 17 387 195 554 4,04
Maghagha 3 356 352 502 37 1,276 70 1,03 19 20 65 226 796 4,769
Beni Mazaar 3 261 250 432 30 1,100 63 910 14 17 in 207 5¢5 4,270
Samalut 3 233 228 339 25 861 48 699 24 13 403 154 50k 3,82
Minia 2 559 418 333 37 1,076 30 529 165 13 403 59 251 3,803
Mallawi 3 214 213 308 22 783 43 635 22 12 49 140 492 2,18
Dafrut 3 203 196 282 21 716 339 577 24 1 0 126 425 2,0
Quisiya 3 259 219 243 21 617 30 457 57 10 0 85 357 2,30
Manfalut 3 163 156 212 16 539 29 430 2 8 [\ 92 324 1,00
Ner Valley 1 86 65 163 n 679 24 349 o} 6 0 a2 72 1m0

3,336 2,871 3,690 299 9,94 481 7,238 597 146 2,366 1,460 4,483 3f 01
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For X cost? (0=N,1=

LAYER THICKNESSES
Road sub-base

Road base (binder)
Shoulder sub-base
Wearing course
Shoul base {premix)
Levelling course

Carriage midth
Shoulder width
Exist car width
Paint lines/car

LOCATION

ANNEX 4D-2 NEW CAIRO-ASSUIT HIGHWAY, STACE 1, ACCESS ROAD QUANTITIES AND COSTS (FOPFICH TYC)y

New Construction Quantities (thousands,

Beni Suef
Fashn
Maghagha
Beni Mazaar
Samalut
Minia
Mallami
Dajrut
Quisiya
Manfalut
New Valley

- W W W W W oW oW

Beni Suef

Fashn 3
Maghagha 3
Beni Mazaar 3
Samalut 3
Minia 2
Mallanmi 3
Dafrut 3
Quisiya 3
Manfalut 3
New Valley 1

UNIT PRICES

Embankment

Crushed stone sub-base

Frime coat

Binder/Premix base

Tack coat

Wearing course

Striping

Major structures

Minor structures

Land agric
recltaim

FIN
3.00
20.00
0.20
45.00
0.15
52.00

260.00

3.60
1.40

(WAL

MARKING STRUC COURLT

(=]

WUw OO U W - OO0 W;

- 0O N W W WD -

1 Construc stage 1
CLASS 1 CLASS 2 CLASS 3
Agric Desert Agric Desert Agric Ocsert
35 15 32 15 30 15 cms
18 18 14 14 n 11 cms
15 15 cms
5 5 cms
5 5 cms
2.5 2.5 cms
7.5 meters EMBANKMENT New Exist
2.5 meters Right of way 19.0 10.0 meters
6.5 meters Cross-sec Area 12.3 2.8 sq mts
3
TOTAL LENCTH SUB-BASE PRIME ROAD  TACK
CLASS LENCTH RLC/AC EMBANK Road Should  COAT BASE  COAT
{kms) (m3)  (m3)  (m3) (m2) (n3) (m2)
except hmy)

12.2 0.0 150 14,6 9.2 152,5 10.1 91.5
0.0 0.0 0 0.0 c.0 0.0 0.0 0.0
0.0 0.0 4} 0.0 4} 0.0 0.0 0.0
2.5 0.0 31 3.0 1.9 313 2.1 18.8
2.5 0.0 31 3.0 1.9 31.3 2. 18.8
0.9 0.0 N 1.1 0.7 11.3 0.7 6.8
1.5 0.0 18 1.8 1.1 18.8 1.2 11.3

10.5 1.6 129 12.6 7.9 113 11.0 78.8
1.4 0.0 17 1.7 1.1 17.5 1.2 10.5
1.5 0.0 18 1.8 1.1 18.8 1.2 11.3
3.6 2.2 b 4.3 2.7 45,0 3.0 27,0
1.4 0.0 17 1.7 1.1 17,5 1.2 10.5
0.0 0.0 0 0.0 0.0 0.0 0.0 0.0

38.0 3.8 467.4 45,6 28,5 475.0 33,7 285.0

except kms)
3.0 3.0 8.4 1.4 2.3 18.0 2.5 57.0
6.2 1.0 17,4 1.7 4,7 37,2 6.5 117.8
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

19.1 15,4 53,5 7.8 14.3 114,6 15,8 362.9

22,1 22,1 61,9 9.9 16.6 132.6 18.2 419.9

20.3 15,7 56.8 8.1 15,2 121.8 16.7 385.7

151 14,1 42,3 6.6 11,3 90.6 12.5 286.9
5.8 5.8 16,2 2.8 4.4 34.8 6.1 110.2

13.7 13,7 38,4 6.2 10,3 82.2 11.3 260,3

12,3 11,8 34,4 5.4 9.2 73.8 10.1 233.7
8.3 8.3 23,2 3.7 6.2 49,8 6.8 157,7
9.0 9.0 25.2 b 6.8 54,0 7.4 171.0
8.0 2.0 22,4 2.4 6.0 48,0 10.8 152.0

142,9 121,9 400 60 107 857 125 2,715

- 4D.24 -

WEAR SHOULD SIRIPE
COURSE  BASE

{m3) (m3) (kirs)
4.6 3 36.6
0.0 0.0 0.0
0.0 C.0 C.0
0.9 0.6 7.5
0.9 0.6 7.5
0.3 0.2 2.7
0.6 0.4 4.5
3.9 2.6 31,5
0.5 0.4 4,2
0.6 0.4 4.5
1.4 0.9 10.8
0.5 0.4 4,2
0.0 0.0 0.0
14.3 9.5 114.0
1.9 0.0 9.0
3.9 0.0 18.86
0.0 0.0 0.0
1.9 0.0 57.3
13.8 0.0 66,3
12,7 0.0 60.9
9.4 0.0 45.3
3.6 0.0 17.4
8.6 0.0 411
7.7 0.0 36.9
5.2 0.0 24,9
5.6 0.0 27.0
5.0 0.0 24.0
89 0 429

ART 2
LAND

(=]

[v)
OoCo0o2 o0

QO rCcCc O oo

E—d
-
= O

o
o

FOR
0.3
0.4!
0.?

0.2:
Qt
o

4t

04
L0

oo o OO0



ANNEX 4D-2 NEW CAIRO-ASSUIT RICH/AY, GIACE (, ACCESS ROAD Q/NTITIES AND COSTS (FOREIGH EYCHANGE)
For X cost? {O=N,i= 1 Construc stage 1 UNIT PRICES FiN gce  rorox
CLASS 1 CLASS 2 CLASS 3 Embankment 3.C0 1.281 0.3
-------------------------------- Crushed stone sub-base 20.00 1.360  0.4!2
LAYER THICKNESSES  Agric Desert Agric Desert Agric Desert P-ime coat 0.20 1,121 0.70°
Road sub-base a5 15 32 15 30 15 cms Binder/Premia base 45.00 1.397 LWt
Road base (pinoer) 18 18 14 1% N 11 cms Tack coat 0.15 1.06%  0.30h
Shoulder sub-base 15 15 cms Wearing course 52.00 1,344 0.300
Wearing course 5 5 cms striping 260.00  1.038 0.020
Shoul base (premix} 5 5 cms Major structures 1,390 0.3
Levelling conrse 2.5 2,5 cms Minor structures 1,100  0.:76
Land agric 3.60 1.000 0.700
Carriage midth 7.5 meters EMBANKMINT New Exist reclaim 1.40 1,000  0.000
Shoulder wlidth 2.5 meters Right of way 1.0 10,0 meters
Exist car width 6.5 meters Cross-sec Area 12.2 2.2 sq mts
Paint Vines/car 3
TOTAL LENGTH SUB-BAST PRIML ROAU TACK WEAR SHOULD STRIPE LEVEL Akt t
LOCATION  CLASS LENGTH REC/AL EMBANK Rcad Saould  CCAT  BASE (DAY COURSE BASE  MARKING STRUC COURSE LARD
(kms) {m3) {m3) {m3) (m2) (m3) {m2} (m3) {m3) (kms} (m?}
Total Quantities (thousands, except kms)
Alyat 3 15,2 158.5 16.0 1.4 170.5 12.5 148.5 6.5 3.1 45.6 0.0 c.5 00
Cerza 2 6.2 17.4 1.7 4,7 27.2 6,5 117.8 3.9 0.0 18.6 0.0 1.0 10.0
Beni Suef 0.0 0.0 0.0 0.0 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
Fashn 3 21.6 84,2 10.8 1€.2 15.9 17.8 381.7 12.9 0.6 64.8 0.0 iAa 14,0
Maghagha 3 24,6 92,6 12.9 16.5 163.9 20.3 438.7 16,8 0.6 73.8 0.V 3.€ 221.0
Beni Mazaar 3 0 67.9 9.2 15.3 133.1 17,5 392.5 13.0 0.2 £3.6 0.2 3.3 157.0
Samylut 3 10.6 60.7 B.4 12.5 109.4 13.7 238.2 V0.0 0.4 L9 .R ¢.0 2.5 141.0
Minia 2 16,3 145,4 15.4 12.2 166.1 17.1 18°.0 7.6 2.6 48,9 0.0 c.2 Bh ., 4
Mallani 1 151 55.6 7.8 11.3 99.7 12.5 ©70.8 9.1 0.4 5.3 G.0 2.2 137.0
Dafrut 3 13,8 52.9 7.2 10.4  92.6 11,k 45,0 8.3 0.4 k1.4 0.0 2.0 118.0
Quisiya 3 1.9 67.5 8.1 8.9 94,8 .8 184.7 6.5 0.9 35.7 0.0 1.3 124.8
Manfa’ ut 3 10.4 42.4 5.7 7.8 71.5 8.6 18¢.3 6.2 0.4 0.2 0.0 1.5 90.0
New Valley 1 8.0 22.4 2.4 6.0 48.0 10,8 152,0 5.0 0.0 24.0 c.0 1.3 20.0
181 868 106 136 1,332 159 3,000 104 10 543 b 23 1,29
Costs of Construction (LE thousands) TOTAL
.................................... cosT
Afyet 3 159 145 i03 7 234 5 117 57 1 0 9 0 817
Cerza 2 17 15 42 2 122 L} 71 0 0 0 19 0 291
Beni Suef 0 0 0 0 0 0 0 0 0 239 0 0 211
Fashn 3 B4 98 147 € 333 13 234 12 1 97 58 0 1,083
Maghagha 3 93 117 167 7 379 15 268 12 2 16 67 0 1,143
Beni Hazaar 3 6l 83 144 5 327 13 2317 ] 1 93 62 0 1,038
Samalut 3 61 76 113 4 256 10 182 7 1 101 L6 0 E57
Minia 2 146 139 11 7 320 6 138 49 1 101 18 o 1,03
Mallawi 3 56 7 103 4 233 9 165 7 1 12 4? 0 702
Dairut 3 53 65 94 ] FA K 8 150 7 1 0 37 0 632
Quisiya 3 68 73 31 L] 183 [ 119 17 1 0 25 0 677
Manfalut 3 43 52 1Al 3 160 6 112 7 1 [y 27 0 L
New Valley | 22 22 St 2 202 5 91 0 0 0 24 0 422
869 956 1,229 55 2,960 101 1,885 147 n 652 434 0 9,32%
- - {
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ANNEX 4D-2  NEW CAIRO-ASSUIT HICHWAY, STAGF 2, ACCESS ROAD QUANTITICS AND COSTS (FIHANCIAL)

Eco cost? (0=N,1=Y) [ Construc stage 2 UNIT PRICES FIN ECO FOR X
CLASS 1 CLASS 2 CLASS 3 Embankment 3,00 1,281 0.224
--------------------------------------- Crushed stone sub-base 20.00 1,360 0.453
LAYER THICKNESSES  Agric Desert Agric Desert Agric Desert Prime coat 0.20 1121 0.205
Road sub-*ase 35 15 32 15 30 15 cms Birder/Premix base 45,00 1.397  0.41%
Road base (binder) 18 L] 14 " " 11 cas Tack coat 0.15 1.068 0,224
Shoulder sub-base 15 15 cms Wearing course 52.00 1,344 0.350
tearing course 5 5 cms Striping 260,00 1.038 0,080
Shoul base (premix) 5 5 ¢my Major structures 1.350 0.453
fevelling coursa 2.5 2.5 ems Hinor structures 1,300 0,326
Land agric 3.60 1.000 0,00C
Carriage width 7.5 meters EMBANKMENT New Exist reclaim 1.40 1,000 0.007
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
Exist car width 6.5 meters Cross-sec Area 12.13 2.8 sq mts
Paint lines/car 3
TO1AL LENGIH SUB-BASE PRIME ROAD TACK WEAR SHOULD STRIPT LEVEL ARTA
LOCATION CLASS LENGTH REC/AG EMBANK Road Sheuld COAT BASE COAI COURSE BASE  MARVING STRUC COURSE LAND
(king ) (m3) (m3) (m3) {m2) (m3) (m2) (m3) (m3) (kme} (m2)

New Construction Quantities [thousands, except kms)

Alyat 3 12,2 0.0 150 4.6 9.2 152.5 10,1 31,5 4.6 3.1 36.6 0.0
Gerza 2 0.0 0.0 0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Beni Suef 0.0 0.0 0 0.0 0.0 0.0 0.0 u.0 0.0 0.0 0.0 0.0
Fashn 3 2.5 0.0 N 3.0 1.9 31.3 2.1 18.8 0.9 0.6 7.5 0.0
Maghagha k| 2.5 0.0 k)| 3.0 1.9 31.3 2.1 18,8 0.9 0.6 7.5 0.0
Beni Mazaar 3 0.9 0.0 n 1.1 0.7 1.3 0.7 €.8 c.3 0.2 2.7 0.0
Samalut 3 1.5 0.0 18 1.8 1.1 18.8 2 1.3 0.6 0.4 4.5 0.0
Minia 2 10.5 1.6 129 12.6 7.2 131,30 1.0 73,8 3.9 2.6 31,5 0.4
Mallani 3 1.4 0.0 17 1.7 1.1 17.5 1.2 10.5 0.5 0.4 4.2 o0
Dairut 3 1.5 0.0 18 1.8 1.1 18.8 1.2 1.3 0.6 0.4 4.5 0.0
Quisiya 3 3.6 2.2 4y 4.3 2.7 45,0 3.0 27.0 1.4 9.9 10.8 41.8
Manfalut 3 1.4 0.0 17 1.7 1.1 17,5 1.2 105 0.5 0.4 4,2 0.0
New Valley 1 0.0 0.0 0 0.0 0.0 0.0 0.¢ 0.0 0.0 0.0 0.0 0.0

....................................................................................

Alyar 3 3.0 3.0 8.4 1.4 2.3 18,0 2,5 57.0 1.9 ¢.0 9.0 0.5 30.0
Cerza 2 6.2 1.0 17.4 1.7 4,7 37.2 6.5 117.8 3.9 0.0 18.6 1.0 10.0
Beni Suef 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3191 15,4 53,0 7.8 14.3 114.6 15,8 362.9 11.9 0.0 57.3 3.1 154.0
Maghagha 3220 221 619 9.9 16.6 132.6 18,2 419.9 13.8 0.0 66,3 3.6 221.0
Beni Mazaar 3 20,3 15,7 56.8 8.1 15.2 171.8 16.7 385.7 12.7 0.0 60.9 3.3 157.0
Samalut 31500 141 423 6.6 11,3 90.€ 12,5 285.9 9.4 0.0 45.3 2.5 141.0
Minia 2 5.8 5.8 16.2 2.8 4.4 34,8 6.1 110.2 3.6 0.0 17.4 0.9 58,0
Mallanmi 3 13,7 13,7 38.4 6.2 10.3 2.7 11,3 260.3 8.6 0.0 411 2.2 137.0
Dairut 3 12,3 1.8 3.4 5.4 9.2 73,8 10.1 233.7 7.7 0.0 36.9 .0 118.0
Quisiya 3 8.3 8.3 23.2 3.7 6.2 49.8 6.8 157.7 5 0.0 24.9 13 83.0
Manfalut 2 9.0 4.0 25,2 L 6.8 14,0 7.4 1711.0 5.6 0.0 27.0 1.% 20.0
New Valley 1 8.0 2.0 22.4 2.4 6.0 48.0 10.8 152,0 5.0 0.0 24.0 1.3 20.0

142.9 121.9 400 60 107 857 125 2,715 89 0 429 0 23 1,219
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ANNEX 4D-2 NEW CAIRO-ASSUIT HIGHWAY, STAGE 2, ACCESS ROAD QUANTITIES AND COSTS (FINANTIAL)

Eco cost? (0=N,1=Y) 0 Construc stage ? UNIT PRICES FIN
CLASS 1 CLASS 2 CLASS 3 Embankment 3.00
---------------------------------------- Crushed stone sub-base 20.00
LAYER THICKNESSES  Agric Desert Agric Desert Agric Desert Prime coat 0.20
Road sub-base 35 15 3?2 15 30 15 cms Binder/Premix base 5.00
Road base (binder) 18 13 14 14 " 11 cms Tack coat 0.15
Shoulder sub-base 15 15 cms Wearing course 52.00
Wearing course 5 5 cus Striping 260.00
Shoul base (premix) 5 5 cms Ma jor structures
Levelling course 2,5 2,5 cms Minor structures
Land agric 3.60
Carriage width 7.5 meters EMBANKMENT New Exist reclaim 1.40
Shoulder width 2.5 meters Right cf wmay 19.0 10.0 meters
Exist car width 6.5 meters Cross-sec Area 12.3 2.8 sq mts
Paint lines/car 3
TOTAL LENCTH SUB-BASF PRIME RCAD  TACK WEAR SHOULD STRIPE LEVEL
LOCATION  CLASS LENGTH REC/AC EMRANK Road Should  COAT BASE  COAT COURSE BASE MARKING STRUC COURS
{kms) (m3)  (m3)  (m3) (m?) (m3) (m2) (m3) (m3)  {kws)
Total Quantities (thousands, except kms)
Alyat 3 15,2 158.5 16,0 1.4 170.5 12.5 148.5 6.5 3.1 45.6 0.0 0.5
Cerza 2 6.2 17.4 1.7 4,7 37.2 6.5 117.8 1.9 0.0 18.6 0.0 1.0
Beni Sief 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Feshn 3 21,6 84,2 10.8 16.2 145,9 17,8 3B1.7 12.9 0.6 6€4.8 0.0 30
Maghagha 3 24,6 92.6 12,9 18.5 163.9 20,3 438.7 14.8 0.6 73.8 0.0 3.6
Bent Mazaar 3 2.2 67.9 9.2 15,9 133.i 17.5 392.% 13,0 0.2 63.6 0.0 3.3
Samalut 3 16.6 60,7 8.4 2.5 102,46 13.7 296.2 10.0 0.4 49.8 0.0 2.5
Minia 2 16.3 145.4 15.4 12.2 156 17.1 189.0 7.6 2,6 48,9 0.0 0.9
Mallawi 3 15.1 55.6 7.8 11,3 99.7 12.5 270.8 9.1 0.4  45.3 0.0 2.2
Dairut 3 13,8 52.9 7.2 10,4 92.5 11,4 245.C 8.3 0.4 41,4 0.0 .2.0
Quisiya 3 1.9 67.5 8.1 B.9 94.8 3.8 184.7 6.5 0.9 35.7 0.0 1.3
Manfalut 3 10.4 42.4 5.7 7.8 1.5 8.6 181.5 6.2 0.4 31.2 c.o 1.5
New Valley 1 8.0 22.4 2.4 6.0 46.0 10,8 152, 5.0 0.0 24,0 0.0 1.3
181 868 106 136 1,332 159 3,000 104 10 543 0 23

Aiyat 3 475 320 228
Cerza 2 52 33 93
Beni Suef 0 0 0
Fashn 3 253 215 3124
Maghagha 3 278 25% 369
Beni Mazaar 3 204 184 318
Samalut 3 182 167 249
Minia 2 436 308 245
Mallawi 3 167 157 227
Datrut 3 159 144 207
Quisiya 3 203 161 179
Manfalut 3 127 115 156
Nenw Valley 1 67 48 120

2.603 2,111 2,714

335 137 12 2,650 22

7 293 18 202 0 S 13,850 45
0 0 0 0 0 0 510 0
29 802 57 670 28 17 2,948 140

767 28 19 2,700 162
27 787 59 677 10 17 2,935 148
52 17 132,960 10
33 770 28 393 118 132,960 42
100

19 442 28 340 it 9 2,650 61
14 386 27 320 16 8 2,650 66
10 486 23 260 0 6 3,850 59
266 7,133 450 5,385 428 141 37,200 1,045
- 4D.27 ~

Eco
1.281
1.360
1.2
1.397
1.068
1.344
1.038
1.350
1.300
1.000
1.000

APLA
Lrup

FOR X
0.334
0.453
0.205
0.415
0.224
0.350
0.0c0
0.4°3
0.326
0.000
0.000

4,489 63,964
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Eco cost? (O=N,inY)

LAYER THICKNESSES
Road sub-base

Road base {pinder)
Shoulder sub-pase
Wearing cou-se
Shoul base (premix)
Levelling course

Carriage width
Shoulder width
Exist car width
Paint lines/car

LOCATION  CLASS

1

CLASS 1

hgric
35
18
15

Desert
15

18

15

5

2.5

ANNEX 4D-2 NEW CAIRO-ASSUIT HIGHWAY, STAGE 2, ACCFSS ROAD QUANTITIES AND COLTS (TGN

Construc stzge 2

CLASS 2 CLASS 3

Agric Desert Agric Desert

32 15 30 15 cms

14 14 " 11 cms
cms
cms
cms
cms

EMBANKMENT New Exist

TOTAL
LENGTH

meters
meters
meters

LENGTH
REC/AC

Right of way
Cross-sec Area

BASE
Should

(kms)

New Construction Quantities (thousands, except

(m3)
kins)

Beni Suef
Faskn
Maghagha
Beni Mazaor
Samalut
Minia
Mallawi
Dafrut
Quisiya
Manfalut
New Valley

—_ W W W N W W W W

Beni Suef
Fashn
Maghagha
Ben{ Hazaar
Samalut
Minia
Mallewi
Dairut
Quisiya
Manfalut
New Valley

- W W W R W W W W

0.0

o .

O O MNO O =000
P PR
OO NC OO OO

O = N e O = =0 C W

5
13.7
11.8

. e e e
WA WO W

- s o -
DWW O F = uhE O

oy

O DN W s

N

SUB-

tMBANK  Road

(m3} (m3)
150 14,8
[y 0.0

0 0.0

3 3.0
N 3.0
11 1.1
18 1.8
129 12.6
17 1.7
10 1.8
44 4.3
17 1.7

0 0.0
467.4 45.6
8.4 1.4
17.4 1.7
0.0 0.0
53.5 7.8
61.9 9.9
56.8 8.1
42.3 6.6
16.2 2.8
38.4 6.2
34,4 5.4
23.2 3.7
25.2 4.1
22.4 2.4
400 60

19.0 10.0 meters
12.3 2.8 sq mts

TACK
COAT

(m2)

UWNIT PRICES
Embankment

Crushed stone sub-base

Prime coat
Binder/fremix base

Tack coat!
Wesring course
Steiping
Major structures
Minor structures

Lsnd

agric
reciaim

WEAR SHOULO STRIPE
BASE MARKING STRUC CouPcr

COURSE

{m3)

OV L& VU0 N WU D OO0

(m3}

31
0.0
0.0
0.6
0.6
0.2
0.4
2.6
0.4
0.4

{kms)

36.6
0.0
0.0

~
w

w

O &£ O &£ £ — 5 o~

e T e e « e .
O R D LR W,

—

FiK
3.00
20.00
0.20
45,00
0.15
52.u0
260.00

LEVEL

- - -

WU N DWW e O W -
- .

. P
£ N o Ww o ww

(=B 4

0.0

0.0

e O O W

- e e N O RN W W WO ~ O

WU WO N ! WO

PRIME  ROAD
COA1 BASE
(m2)  (m3)
152.5 10.1
0.0 .0
0.0 0.0
a3 2.1
31.3 z1
1.3 0.7
18.8 1.2
131.3 11.0
17.5 1.2
18.8 1.2
45,0 3.0
17.5 1.2
0.0 0.0
475.0 33,7
kms)
18.0 2.5
37.2 6.5
0.0 0.0
114.6 15,8
132.6 18.2
121.8  16.7
90.6 12.5
34.8 6.1
82.2 113
73,8 10.1
49.8 6.8
54,0 7.4
48.0 10,8
857 125
- 4D.28 -

Eco
1,283
1.3%0
1.1
1.397
10w
1,344
1.038
1.35C
1.300
1.000
1.000

ALEA
LAYD

FOR Y

W23
453
L2700
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22
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457
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ANNEX 4D-2 NEW CAIRO-ASSUIT HICHWAY, S1AGE 2, ACCLESS RUAD QUANTITIES AHD COTIS (RN

€co cost? (O=N,iwY) 1 Construc stage 2 UNIT PRICES FIN
CLASS 1 CLASS 2 CLASS 3 Embankment 3,00
SmestTecrsess semssdusseree mcercececceene Crushed stone sub-base 20.00
LAYER THICKNESSES  Agric Cesert Agric Desert Agric Desert Prime coat 0.20
Road sub-base 35 15 32 15 30 15 ems Binder /Premix base 45,00
Road base (binder) 18 18 14 14 " 11 cms Tack coat 0.15
Shoulder sub-base 15 15 cms Wearing course 52.00
Wearing course 5 5 cms Striping 260.00
Shoul base {premix) 5 5 cms Major structures
Levelling course 2,5 2.5 cms Minor structures
Land aqric 3.60
Carriage width 7.5 meters EMBANKMENT New Exist reclaim 1.40
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
Exfst car width 6.5 meters Cross-sec Area 12,3 2.8 sg mts
Paint lines/car 3
TOTAL LENCTH SUB-BASE PRIME ROAD TAKX WEAR SHOULD STRIPE LEVEL
LOCATI0#{  CLASS LENGTH REC/AGC EMBANKX Road Should COAT BASE COAT COURSE BASE MARKING STRUC COURSE
(kms) (r3) (m3) (m3} (m2) (m3) {m2) (m3) (m3) {kms)
Total Quantities (lhousands, except ¥~s3)
Alyat 3 15,2 158,5 16,0 11,4 170.5 12.5 148.5 6.5 3.1 45.6 0.0 0.5
Gerza 2 6.2 17.4 1.7 4,7 37.2 6.5 117.8 3.9 0.0 18.¢ 0.0 1.0
Beoal Suef 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 21.6 84,2 10.8 16,2 145,29 17.8 1381.7 12.¢4 0.¢ 64,8 0.0 3.1
Maghagha 3 24,6 92.6 12.9 18,5 163.9 20.3 438.7 14,8 0.6 73.8 0.0 3.6
Bent Mazaar 3 21,2 67.9 9.2 15.9 1331 17.5 392.5 13.0 0.2 €3.6 .0 3.3
Samalut 3 1€.6 60,7 8.4 12,5 109.4 13.7 298.2 10.0 0.4 49,8 0.0 2.5
Minia 2 16,3 145,4 15,4 12,2 166.1 17,1 189.0 7.6 2.6 48.% 0.0 0.9
Mallawi 3 1541 55,6 7.8 11,3 99,7 12,5 270.8 9.1 0.4 45,3 0.0 2.2
Datrut 3 13,8 52.9 7.2 10,4 92,6 11,4 245.0 8.3 0.4 41,4 0.0 2.0
Quisiya 3 11.9 67.5 8.1 8.9 94.8 9.8 1B4.7 6.5 0.9 35.7 0.0 1.3
Manfalut 3 10.4 42.4 5.7 7.8 71.5 8.6 181.,5 6.2 0.4 31,2 0.0 1.5
Now Valley 1 8.0 22.4 2.4 6.0 45,0 10,8 152.0 5.0 0.0 24.0 0.0 1.2
161 868 106 136 1,332 159 3,000 104 10 543 0 23
Costs of Construction {LE thousands)
Alyat 3 609 435 310 38 788 24 §51 192 12 3,578 3N
Gerza 2 67 45 126 8 409 19 2N 0 5 5,198 63
Beni Suef 0 0 0 0 0 0 0 0 4] 689 0
Fashn 3 324 293 LT3 33 1,120 61 900 39 17 3,964 195
M7z,ghagha 3 356 352 502 37 1,276 70 1,00 39 20 3,643 226
deni Mazaar 3 261 250 432 30 1,100 63 910 14 17 3,948 207
Samalut 3 233 228 139 25 861 48 699 24 13 3,981 154
Minia 2 559 418 333 37 1,076 30 529 165 13 3,981 59
Mallawi 3 214 213 308 22 783 43 635 22 12 5,246 140
Dairut 3 203 196 282 21 716 39 577 24 11 3,578 126
Quisiya 3 259 219 243 Al 617 30 457 57 10 3,578 85
Manfalut 3 163 156 212 16 539 29 430 22 g 3,578 2
New Valley 1 86 65 163 1 679 24 349 0 6 5,198 82
3,334 2,871 3,690 299 9,964 481 7,238 597 146 50,156 1,460
- 4D.29 -
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ANNEX &D-2 NEW CAIRO-ASSUIT HICHWAY, STACE 2, ACCESS ROAD QUANI (TIES AND Co515

FIN
3.00
20.00
0.20
45,00
0.15
52.00
260,00

3.€0
1.40

LEVIL

BASE  MARKING STRUC COURAT

WO -
o v

.

~ o

-, NN W W
WuUw o VL Wn

For X cost? (0=N,1= 1 Construc stage ? UNIT PRICES
CLASS 1 CLASS 2 CLASS 3 Embankment
--------------------------------------- Crushed stone sub-base
LAYER THICKNESSES Agric Desert Agric Desert Agric Desert Prime coat
Road sub-base 35 15 32 15 30 15 cms Binder/Premix base
Road base (binder) 18 18 14 14 1 11 cms Tack coat
Shoulder sub-base 15 15 ems Wearing course
Wearing course 5 5 cms Striping
Shoul base (premix) 5 5 ems Major structures
Levelling course 2.5 2.5 cms Minor structures
Land agric
Carriage width 7.5 melers EMBANKMENT New Exi:t reclaim
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
xist car midth 6.5 meters Cross-sec Area 12.3 2,8 sy uts
Paint 1'nes/car 3
TOTAL LENGTH SUB-BASE PRIME ROAD  TACK WEAR SHOULD SIRIPE
LOCATION  CLASS LENGTH REC/AC EMBANK Road Should COAT BASE  COAT COURSE
(kms ) (m3) {m3) {m3) (m2) (m3) (m2) (m3) {m3) {kms }
New Construction Quantities (thousands, except kims)
Alyat 3 122 0.0 150 14,6 9.2 152, 10.1 91.% 4.6 3.1 36,6
Cerza 2 0.0 0.0 [0} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Beni Suef 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 2.5 0.0 3 3.0 1.9 313 2.1 18.8 0.9 0.6 7.5
Maghagha 3 2.5 0.0 N 3.0 1.9 31.3 2.1 18.8 0.9 0.6 7.5
Beni Mazaar 3 0.9 0.0 1 1.1 0.7 11.3 0.7 6.8 0.3 0.2 2.7
Samalut 3 1.5 0.0 18 1.8 1.1 18.8 1.2 11,3 0.6 0.4 4.5
Minia 2 10.5 1.6 129  12.6 7.9 131.3 11,0 78.8 3.9 2,6 31.5
Mallani 3 1.4 0.0 17 1.7 1.1 17.5 1.2 10,5 0.5 0.4 4,2
Dairut 3 1.5 0.0 18 1.8 1.1 18.8 1.2 1.3 0.6 0.4 §.5
Quisiya 3 3.6 2.2 4y 4.3 2.7 45,0 3.0 27,0 1.4 0.9 10.8
Manfalut 3 1.4 0.0 17 1.7 1.1 17,8 1.2 10.5 0.5 0.4 4.2
New Valley 1 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38.0 3.8 467.4 45.6 28,5 475,0 33.7 285.0 14,3 9.5 14,0
Existing Rd Improvement Quantities (thousands, except kms)
Alyat 3 3.0 3.0 8.4 1.4 2.3 18.0 2.5 57.0 1.9 0.c 9.0
Cerze 2 6.2 1.0 17,4 1.7 8.7 37,2 6.5 117.8 3.9 0.0 18,6
Beni Suef 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 19.1 15,4 53,5 7.8 14,3 114,6 15.8 362.9 11.3 0.0 57.3
Maghagyha 3 22,7 221 61,9 9.9 16.6 132.6 18.2 419.9 13.8 0.0 66.3
Beni Mazaar 3 20.3 15.7 56.8 8.1 15.2 121.8  16.7 385.7 12.7 0.0 60.9
Samalut 3 1541 14,1 42,3 6.6 11.3 90.6 12.5 286.9 9.4 0.0 45,3
Minia 2 5.8 5.8 16,2 2.8 4.4 34,8 6.1 110.2 3.6 0.0 17,4
Mallawi 3 13,7 13,7 384 6.2 10,3 82,2 11.3 260.3 8.6 0.0 411
Dajrut 3 12,3 11.8 34.4 5.4 9.2 73.8 10,1 233.7 7.7 0.0 36.9
Quisiya 3 8.3 8.3 23,2 3.7 6.2 49.8 6.8 157,7 5.2 0.0 24,9
Manfalut 3 9.0 9.0 25.2 4.1 6.8 54,0 7.4 111.0 5.6 0.0 27.0
New Valley 1 8.0 2.0 22,4 2.4 6.0 48,0 10.8 152.0 5.0 0.0 24,0
142.9 121,9 400 60 107 857 125 2,715 89 0 429
- 4D.30 -
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ANNEX 4D-2 NEW CAIRO-ASSUIT MICHWAY, STACE 2, ACCESS ROAD QUANTITIES AND COSTS (FOREIGH FYCHANGT )

For X cost? (0=t 1= 1 Construc stage 2 UNIT PRICES FIN
CLASS 1 CLASS 2 CLASS 3 Embankment 3.00
....................................... Crushed stone sub-bate 20.00
LAYER THICXNESSES  Agric Desert Agric Desert Agric Desert Prime coat 0.20
Road sub-base 35 15 32 15 30 15 cms Binder/Premix base 45,00
Road base (binder) 18 18 14 14 1" 11 ems Tack coat 0.15
Shoulder sub-base 15 15 cms Wearing course 52.00
Wearing course 5 5 cms Striping 260,00
Shoul base (premix) S S cms Major structures
Levelling course 2.5 2,5 cms Minor structures
Land agric 3.60
Carriage width 7.5 meters EMBANKMENT New Exist reclaim 1.40
Shoulder width 2.5 meters Right of way 19.0 10.0 meters
Exist car width 6.5 meters Cross-sec Area 12,3 2.8 sq mts
Paint lines/car 3
TOTAL LENGTH SUB-BASE PRIME ROAD  TACK WEAR SHOULD STRIPE LEVEL
LOCATION  CLASS LENGTH REC/AC EMBANK Road Should COAT BASE COAT COURSE BASE MARKING STRUC COURSE
(kms) {(m3) {m3) (m3) {m2) (m3) (m2) (m3) (m3) (kms)
Total Quantities (thousands, except kms)
Alyat 3 15.2 156.5 16.0 11,4 170.5 12.5 148.5 6.5 3.1 45,6 0.0 0.5
Cerza 2 6,2 17.4 1.7 4.7 37.2 6.5 117.B 3.9 0.0 18.6 0.0 1.0
Ben{ Suef 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fashn 3 21.6 84.2 10.8 16.2 145.9 17.8 3B1.7 12.9 0.6 64.8 0.0 3.1
Maghagha 3 24.6 2.6 12,9 18.5 163.9 20.3 4&3B,7 14,8 0.6 73.8 0.0 3.6
Beni Mazaar 3 .2 67.9 9.2 15.9 133.1 17.5 1392.5 13,0 0.2 63.6 0.0 3.3
Samalut 3 16.6 €60.7 B.4 12.5 109.4 13,7 298.7 10.0 0.4 49.8 0.0 2.5
Minta 2 16.3 145. 4 15.4 12.2 166.1 17.1 189.0 7.6 2.6 48,9 0.0 0.9
Mallawi 3 1540 55.6 7.8 11,3 99,7 12.5 270.8 9.1 0.4 45.3 0.0 2.2
Dairut 3 13,8 52.9 7.2 10,4 92.6 11,4 245.0 8.3 0.4 41.4 0.0 2.0
Quisiya 3 1.9 67.5 8.1 8.9 94.8 9.8 1B4.7 6.5 0.9 35.7 0.0 1.3
Manfalut 3 10.4 42.4 5.7 7.8 7.5 B.6 181.5 6.2 0.4 31,2 0.0 1.5
New Valiey 1 8.0 22.4 2.4 6.0 48.0 10.8 152.0 5.0 0.0 24,0 0.0 1.3
181 868 106 136 1,332 159 3,000 104 10 543 0 23
Costs of Constructfon {LE thousands)
Atyat 159 145 103 7 234 5 117 57 1 1,200 9
Gerza 2 17 15 42 2 122 4 n 0 0 1,744 19
Beni Suef 0 0 0 0 0 0 0 0 0 2N 0
Fashn 3 84 98 147 6 333 13 234 12 1 1,297 58
Maghagha 3 93 117 167 7 379 15 263 12 2 1,2v7 67
Beni Mazaar 3 68 83 144 5 327 13 237 4 1 1,293 62
Samalut 3 61 76 113 4 256 10 182 7 1 1,30¢ 46
Minia 2 146 139 m 7 320 6 138 49 1 1,302 18
Mallawi 3 56 n 103 4 233 9 165 7 1 1,756 82
Dairut 3 53 65 94 4 213 8 150 7 1 1,200 37
Quisiya 3 68 73 81 4 183 6 119 17 11,200 25
Manfalut 3 43 52 n 3 160 6 112 1 1,200 27
New Valley 1 22 2 Sh 2 202 S 91 0 0 1,744 24
869 956 1,229 55 2,960 101 1,885 177 11 16,688 434
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