landscape layout of the roundabout shall be established in accordance with
design of flyover structure. However some of the orlginal design components

and materials would be betler reused if possible.

New Establishment of the Roundabout Monument

Some of the roundabout and Juniction areas are on plane ground, and awaiting
establishment of roundabout landscaping with some symbolic monument for

the local vicinity areas.

For .such roundabouts and Junctions, flyover structure design may be
considered to meet establishment of new Individual monuments on the sites.
Major objective of landscaping of the areas may be proposed that these
flyovers themselves come to be aesthetic landmarks with some design

elements reflecting new landscape design concept.

7.2.4 Evaluation of the Comparative Types A, B, Cand D .

The comparative Types A, B, C and D wiil be evaluated from their aesthetics, road

alignment, roundabout configuration, and support column arrangement.

(1)

Basic Aesthetic Consideration of Flyover Types

Following are 4 types of flyover classification in accordance with 5 categories

of landscape consideration and monument criteria.

Landscape analysis and study for flyovers at roundabouts and junction is
shown in Table 7.3 (1) ~ 7.3 (2).

@®  Flyover 'I‘ype—A

Flyover Type-A will be formulated in a straight overpass over the center
of the roundabout or junction. This is the lowest priority for the
preservation criteria on the existing monuxﬁent and roundabout, The
construction of flyover will chiefly directly affect landscaped areas.
Therefore major landscaped objects must either be relocaled or
rearranged in order o [ix {he new layout'of the roundabout and flyover

structure.
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There are other areas for flyover Type-A, which have no cxisuing objects
in the roundabout areas bul spaces reserved for future Jandscape. In this

case, {lyover Type-A will become a new landmark for the vicinily area.
Flyover Type-B

This is the next lowest priovity after Type-A, for preserving a monument
al the roundabout. Flyover will be shifted to the one side of the

monument.

If monument will be sltuated under the proposed alignment of the
flyover, some portion of the monument will be adjusted to relocate to
other place in the roundaboutl area, and will be rearranged closely to the

original layout features of the monument composiiion.
Flyaver Type-C

This is the next highest prloriiy after Type-D, for preserving the
monument at the roundabout area. Flyover shall be shifted to one side of

the monument and the other side will be open to view.

if some portion of the monument will be situated under the proposed
alignment of the flyover, that porlion of the monument will be relocated
to other place within the roundabout area and will be kept in harmony

with the oﬂginal condition of the monument composition.
Underpass Type-D

Type-D is proposed as the underpass structure. This type of underpass
will be considered when the monument of the roundabout is quite
significant and important, and these monuments should be preserved

with the highest priority.

Existing scenic conditions and aesthetics of monument and roundabout
arca will be recognized from all directions. Panoramic view ol the site
will have important value, and no other 'obstrﬂcting objects should

appear around the criginal monument and surrounding view,



(2)

(3)

Scenic continuity of the monument and its vicinity are worthy of
preservation as the monument itself has become a landmark on the

vicinily area.

Evaluation from the Road Aligninent Viewpolnt

The curve radius of the Batinah Highway Surrouhding the existing
roundabouls are presented in Table 7.4. This table indicates that the curve
radius varies from R = 1,000 m to R = 20,000 m. The vertical alignment of
Batinah Highway is fairly flat.

From the viewpeint of aiignment consideration, there may be no problems Lo

make the grade separation.

Table 7.4 The Relation of Roundabout Site to Horizontal Radius

Roundabout' | Curve Radius | Roundabout | Curve Radius
Location - [m) Location (m)
R/A-1 R = 5,000 R/A-10 R = 4,800
R/A-2 R=e R/A-11 R = 5,000
R/A-3 R=¢ R/A-12 R = 1,500
R/A-4 R =20,000 R/A-13 R = 1,000
R/A-5 R=oo R/A-14 R=1.250
R/A-6 R = 20,000 R/A-156 R=e
R/A-7 =00 R/A-16 = 0o
R/A-8 R= oo ' R/A-17 R = oo
R/A-9 R=e R/A-18 R = oo

The Configuration of the Roundabout

In order to accommodate smooth flow of the traffic on the Batinah Highway,
the shape of the Toundabouts are elliptical in shaj)e flong radius 140 m, short
radius 80 m}. It will not be necessary to retain this confliguration for the grade
separation facility, therefore it is recommended to make the roundabout

circular to lfhprove tralfic flow.
The radius of the simple circle on each roundabout is fixed by {ollowing ilems.

To plan within right of way limit

To accommodate the span of the grade separation facility



7.3

(4) The Pier for the Grade Separation Structure

In making plans for the pier of the grade separation structures within the

roundabout, consideration should be given {o the monuments, fountains,

sodding, and pump rooms. The [ollowing consideration should be made In

planning the plers within the roundabout:

» when dealing with roundabout aesthetics, prevent the pier from blocking

view of the monuments,

Selection of Grade Separation Facllity within Roundabout

The recommended types are shown below. There are 8 Type A, 4 Type B, 3 Type C, 2
Type D, and 1 Special Type, for a total of 18,

The selection of the type of grade separation will be given as shown in Table 7.5 to

Table 7.21.

Intersection Name Recommended Type
R/A-1 Baii Al Barakah D
R/A-2 Naseem Garden A
R/A-3 Barka A
R/A-4 Masna'ah B
R/A-5 Al Muladdah Junction A
R/A-6 Wudam As Sahil D
R/A-7 Suweiq A
R/A-8 Khaburah A
R/A-Q Al Hijari Junction A
R/A-10 Saham A
R/A-11 Suwayhrah C
R/A-12 Sohar B D)
R/A-13 Sallan C
R/A-14 Falaj Al Qabail B
R/A-15 Majis A
R/A-16 Liwa C
R/A-17 Shinas B
R/A-18 ~Agqgr Special

Note: ( ) indicates second priority



Table 7.5 SELECTION OF FLYOVER (R/A-1)

Name and L ocation of R/A Bait Al Barakah (0 + 000)

C- Type D-Type

Type of Structure in R/A Sketch Of Monument
. / FILLAG
Religious Monument Ei ) DL
I o - I
) . CARRIAGEWAY
Landuse.in the Vicinity | Royal palace and Official Royal Guard Facility
Access to Town or Other Areas Private access road to Palace and Official Royal Guard Facility
Traffic Volume in 2015,(1994) Pedestrian Volume

COAST o0 RIS

X Nil
AR e MusCAT
(9 {XX)}
— | INLAND
Other / Remarks Need to preserve aesthetic of R/A

Set up of Alternative Type

Traditional Omani citadel arch gate is considered as a significant monument, and the distinctive

silhouette of the monument should be preserved with high priority with little or no scenic
disturbance. This shall meet with the requirements for Type-D. However, as another
alternative consideration, at least one side of the roundabout should be kept open to the
monument view and for the preséfvation of aesthetic aspects. This shall be met with Type-C.

Selection of Flyover Type

The monument and surrounding area within the roundabout should be preserved as it is now,
as this significant landmark is a symbol of Bait Al Baraka, Type-D shall be recommended, and
underground pass box culvert type is recommended. '




Table 7.5-1 SELECTION OF FLYOVER (R/A-2)

Name and Location of R/A

Naseem Garden R/A (5 +100)
A-Type

3 -+ Iz
R f'.‘;—,-‘-;\_\_“!-\\;_.t//“%};‘:?;fu =
= =
.

| Sketch Of Monument

Type of Structure in R/A

None

Land grading ( New R/A )

Landuse in the Vic'inity Agriculture and public park

Access to Town or Other Areas | Access to Naseem Garden Park And development

: area
Traffic Volume in 2015,(1994). Pedestrian Volume
COAST  238m § § 2.800
' Nil
1.700
o : /- 1.900 AT
300~ 30K
@700 Z|2 (@700
il INLAND

Other / Rema'rks

Set up of Alternative Type
The area of this roundabout is on gr0t111d level and awaiting future landscape development.

There are no problems for disturbance in scenic value at this monument. So that provision of
the flyover shall become a new symbol to this vicinity. This shall be met with Type-A.

Selection of Flyover Type
A new proposed flyover structure will become a symbol of the vicinity. Type-A shall be

recommended, and some portions of column of the flyover may be designed introducing the
some Islamic design element for creating more harmony and enhancing surrounding landscape

unity.
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Table7.6  SELECTION OF FLYOVER (R/A-3)

L)

Name and Location of R/A Barka R/A (20+850)

A-Type : B-Type

Type of Structure in R/A ~ 1Sketch of Monument
. FOUNTAIN
Water fountain and shrubs "1 B 3 ' LK’:
':‘_:;MEI:‘T ' : l CARRIAGEWAY
Landuse in the Vicinity commiercial and agricufture
Access to Town or Other Areas access to Barka coastal town and inland to
Rustaq by "Route No. 13" on paved road
Traffic Volume in 2015,{1994) Pedestrian Volume
COAST '

20,000
{13,200)

3,000 significant
AQR e MUSCAT 9
13,600
210K 21.000
( 13.300) g { 11.500)
: INLAND
Other / Remarks major junction to Rustaq from east (Muscat)

Set up of Alternative Type

Landsc'ape of this roundabout is composed of flat garden with water fountain Existing
landscape condition is considered to require some adjustment due to presence of flyover
structure. Type-B shall be employed, with maximum preservation of water fountain area.
However, location of the flyover shifted to both sides of roundabout may cause some scenic
disturbance to the nearest point of vicinity area. Therefore Type-A might be met with a more
practical solution and some rearrangement of landscaping of the roundabout could be made.

Selection of Flyover Type

Existing major landscape components of the central zone within the roundabout shall be
preserved at a maximum to reduce damage of the original form. Type-A will be recommended

and the space between carriageways may be maintained.

——————d
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Table 7.7 SELECTION OF FLYOVER (R/A-4)

Name and Location of.R/A - Masna’ah R/A (46 +682)

A- Type - B-Type

Pl

Type of Structure in R/A Sketch Of Monument

ROCK MOUNTAIN
AND ORYX

Rock garden — FLOWER BED
| CARRIAGEWAY ﬁ_[ g =
Landuse in the Vicinity agriculture, some new commercial development
Access to Town or Other Areas | new road to coastal town
Traffic Volume in 2015,(1 994) Pedestrian Volume
CORST 3 g
= 2,500
sizeable
AGH MUSCAT
: 1,300
2.500 2.500
{ 6.400) { 6,400)
_ ©—INLAND
Other / Remarks unpaved service road
Set up of Alternative Type

Rock piled mound with animal qcuiptures on a flat garden 18 the 1andsmp(, character of area.
This landscape concept expresses some representative Omani natoral features. Major portions
.could be preserved and some of the sculptures could be relocated. This area will do well with
Type-A or Type-B.

Selection of Flyover Type

Existing md_]OI‘ landscape components in the central zone will be preser ved at a maximum and
maintained in the original form. Type-B shall be recommended and the space between

carriageways could mdmtdm the major original’ 1'mdscapc elements of the roundabout, and

some of sculptures may be rearranged in their locations.
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Table 7.8 SELECTION OF.FLYOVER (R/A-5)

Name and Location of R/A Al Muladdah junction (54 + 156 )

Type of Structure in traffic island Sketch Of Monument
None None
Landuse in the Vicinity commercial and residential, informal bus ter-

minal for Rustaq, presence of new development

Access to Town or Other Areas | access to Rustaq by “Route No.11" on paved road

Traffic Volume in 2015,(1994) Pedestrian Volume
COAST '
3000 9000 e
TN T significant
AQR ﬁg‘g’o) MUSCAT 2
3700 (/wm/
HE

_ v e INLAND

Other / Remarks major junction to Rustaq from the west (Sohar)

Set up of Alternative Type

This junction area is on ground level and awaiting future landscape development, except for
two falcon sculptures on the mountain side. The flyover shall become a new symbol to this

vicinity. This type will do well with Type-A.

Selection of Flyover Type

A new proposed flyover structure shall become the symbol of the vicinity. Type-A shall be
recommended, and some portions of the columns of the flyover may be designed referring to

Islamic design element for creating more impressive scenery.
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Table 7.9 SELECTION OF FLYOVER (R/A-6)

Name and Location of R/A Wudan Al Sahil R/A (61 +616)

e

.pf?.. "_}:- ’.}-.l“ﬂ“‘A‘,;.. ' ..“-
: b TR
Type of Structure in R/A Sketch Of Monument
Cultural Monument \? . 3 | FOUNTAMm
Bat-tail Shi AN \
( .p) | ))'\\/,.r-—t I \ : q L — CARRIAGEWAY
Landuse in 'the'Vicinity established'commerciai and residential areas

Access to Town or Other Areas access to coastal town (unpav_ed road)

Traffic Volume in 2015,(1994) Pedestrian Volume

significant

AQR MUSCAT

Other / Remarks T need to preserve monument of R/A
Set up of Alternative Type

Traditional Dhow ship on witer concept is considered as a significant symbolic monument and
distinctive silhouette. it should be preserved with high priority and any scenic disturbance not
permitted, The position.bf dhow is facing towards the sea and occupies almost all of the
roundabout area. This area shall be meei with Type-D.

However as an alternative consideration, Seaside direction should be kept open because of
-symbolic layoul of the ship, in this case flyover shall be allocated on the mountiin side, and the
roundabout should maintain the ionument view for the preservation of the aesthetic aspect.
This area shall also be considered to meet with Type-C.

Selection of Flyover Type
The Dhow monument and surrounding components within the roundabout should be preserved
as they arc now, and this significant landmark is the symbol of Wudam Al Sahil. Type-D shatl

be recommended, and underground pass of box culvert type is recommended.
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Table 7.10 SELECTION OF FLYOVER (R/A-7)

Name and Location of R/A Suweiq R/A (71 +946)

Type of Structure in R/A " *|Sketch Of Monument

Sh.rubs | //ZIF);M |

r _ ' CARRIAGE WAY

Landuse in the Vicinity public institution, residential ( ROP station )
Access to Town or Other Areas new access roads to coastal town and public
institution
Traffic Volume in 2015,(1994) Pedestrian Volume
COAST g8 '
3,600 2 2 3,600
(8,700)
small
AQR MUSCAT
(7.200) .
. - o @,__JNL}'\ND
Other / Remarks unpaved roads, ROP station

Set up of Alternative Type

This area of round'\bout consists of flower garden on a slight mound and major objccuve:. are
groups of plants. Whes flyover provision is forecasted for this area, original garden form will
be changed. However there are not many problcms' to distarb scenic value even when these
plants are transplanted. The provision of the flyover shall become a new symbol to the

readjusted existing garden. This area shall be met with Type-A.

Selection of Flyover Type

A new proposed flyover structure will bccome the symbol of the v1c:mty Type-A is
recommended, and some portion of co!umn or additional design features to the flyover may be

considered incorporated with some components of existing landscape elements.




Table7.11  SELECTION OF FLYOVER (R/A-8)

Name and Location of R/A Khaburah R/A (110 +016)

Type of Structure in R/A Sketch Of Monument

Lawn c—j— ﬂlﬁ_____
| M&m?'”'

Landuse in the Vicinity established commercial and residential area

CARRIAGE WAY

Access to Town or Other Areas access to coastal town ('unpaved road) and to
Rustaq by * Route No.9 ” on paved road

Traffic Volume in 2015,(1994) Pedestrian Volume
COAST gz
“significant
AQR MUSCAT
p_—s o 230
(74000 2|3 (1.500)
: — ! INLAND —
Other / Remarks | Route No.9

Set up of Alternative Type

This area of roundabout consists of a green mound with flower bed, and major objectives are
groups of plants. When flyover provision is forecasted for this arca, original garden feature
will be slightly changed. There are not so many problems to disturb the scenic values even
when these plants are transplanted. The provision of the flyover will become a new symbol to
the readjusted existing gafden. This area shall be met with Type-A.

Selection of Flyover Type

A new proposed flyover structure shall be Targe enough and become a symbol of the vicinity.
Type-A is recommended, and some portion of columns or additional design teatures o the
flyover may be designed and incorporated with some components of existing landscape

clements.

7-30



Table 7.12  SELECTION OF FLYOVER (R/A-9)

Al Hijari Junction (122 +000 )

Name and Location of R/A

fae amroanar

Type of Structure in R/A Sketch Of Monument
Nohe None
establishéd commercial and reéidential areas

Landuse in the Vicinity
agriculture

access to Hijari town and to coastal area

Access to Town or Other Areas
(unpaved road)
Pedestrian Volume

Traffic Volume in 2015,(1994)

COAST
700 ' o0
AQR = %?333? T MUSCAT sizeable
600 f’g(m/'
%% INLAND

Other / Remarks

Set up of Alternative Type

The area of this roundabout is'on ground level and awaiting a future landscape development

There are no problems to disturb scenic values at this moment. The provision of the flyover

shall become a new syinbol to this vicinity. This shall be met with Type-A

Selection of Flyover Type
A new proposed flyover structure shalt be large enough and become a symbol of the vicinity.
D

Type-A is recommended, and some portion of columns of the flyover may be designed

referring to Islamic designed element type to create a new scenic impression and amenity
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Table 7.13  SELECTION OF FLYOVER (R/A-10)

Name and | ocation of R/A Saham R/A (139 +516 )

Type of Structure in R/A

Shrubs

L —{i_j i

I CARRIAGE WAY

Landuse in the Vicinity established commercial area, evidence of new

development

Access to Town or Other Areas access to coastal town and to interior Rawdah
( unpaved road)

Traffic Volume in 2015,(1994) ‘ Pedestrian Volume

significant

21,500

AQR
0200 MUSCAT
15,000~ 15,
(9.600) 28 (10,000
2 f
Qs INLAND

Other / Remarks

Set up of Alternative Type
Landscape of this roundabout composes a mounded garden with shrubs and trees, the existing
landscape condition is considered 1o require some-adjustment for impacts by construction of
fly'ovcr structure.  Both Type-A-and Type-B shall be met in 4 practical way to reduce major
changes of the landscape features. If arrangement of the existing landscape could be made,

some major clements of the area shall be adjusted for their location.

Selection of Flyover Type _
HExisting major landscape component of shrubs and trees within the roundabowt shall be

generally preserved and minimize damage of the original form. Type-A is recommended and

the space around cariageways may be maintained as the major landscape élements of the

roundabout.
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Table 7.14 SELECTION OF ELYOVER (R/A-11)

Name and Location of R/A Suweyhrah R/A (161 + 566 )

Type of Structure in R/A ' | Sketch Of Monument

Cultural monument
(date palms & fountain)

: T
CARRIAGE WAY

Landuse in the Vicinity residential and agriculture

Access to Town or'Other Areas access to Sohar ( paved & unpaved )

Traffic Volume in 2015,(1994) ' Pedestrian Volume

small
AR MUSCAT
5900 S5,
{ 6,600 § ,-‘-9?. {6,700
) wilegd  INLAND
Other / Remarks preserve monument

Set up of Alternative Type
Landscape of this roundabout is composed of a monument of a row of palms and water
element, called oasis concept, and the existing landscape will‘requirﬁ some adjustment for
impacts by construction of flyover structure. Type-B shall be met with the major objecuvc
preservation of the arca. _ :
H maximum preservation of the existing landscape is undertaken, major elements of the area
shall be opened to the seaside view and vicinity., Type-C could meer with this case and the

flyover would be be[ter located on the mountain side.

Seiection of Flyover Type
Existing major landscape component of the central zone within the roundabout 5]1&1! be

preserved to the maximum to reduce damage of the original form. Type-C is recommended

and the space towards the scaside should be kept for its view and spatial expansion.
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Table 7.15

SELECTION OF FLYOVER (R/A-12)

Name and Loocation of R/A

Sohar R/A (166 + 968 )

Type of Structure in R/A

Cultural monument

[T SR

7
AR

| o
A - v

2.3

e

Sketch Of Monument

A

A .
A

f%‘df//. ’

Landuse in the Vicinify

established commercial areas, agricuiture

Access to Town or Other Areas

main access to Sohar and to interior Wadi Hibi

by "Route No. 8 "

Traffic Volume in 2015,(1994)
" COAST 38
19,000 Z|m 19400
, T {(12,100)

19,500

(15700 SI8 (14,000
o
©  INLAND

MUSCAT

Pedestrian Volume

sighificant -

Other / Remarks

heed to preserve aesthetic of R/A

Set up of Alternative Type

with underpass_sys'te_:n. Type-D could be met with this case.

Existing landscape of this roundabout is composed of a monument of a globe on top of a
triangular tower. -However new proposal of monument has been studied in Muscat
municipality, and the scale of the proposed monument is said to be approximme_!y 40 meters in
height. Surrounding arca of the roundabout is local township with dwclli_ng.s located towards
seaside. Typc;B shall meet with the proposed monument of the area. An another alternative

maximum scenic observation of the proposed monument from vicinity area could be considered

Selection of F!ydver Type

Proposed monument cin be observed from all directions because of its large scale potential.
Most part of the monument can be seen even surrounded by flyover. Type-B is recommended.
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Table 7.16 SELECTION OF FLYOVER (R/A-13)

Name and Location of R/A SallanR/A (173 + 016 )

B- Type C-Type

wy 2 FT "‘:ﬂ'n ‘:\5 0 A, ~ \
Vg Y ‘i.!‘ '% . 4 5
IE j(_;{:(" g - / \%%KGX//Q&C

'A\r{i‘.f

Sketch Of Monument

Type of Structure in R/A

FOUNTAIN

Vi

Religious monument

_ CARRIAGE WAY
I

=4

Landuse in the Vicinity residential areas, agriculture

Access to Town or Other Areas access to Sohar (unpaved road )

Traffic Volume in 2015 (1 1994) Pedestrian Volume

20,200

AQR MUSGAT small
3,000 (9,800) i
6,000 6.000
( 6.800) (7,200)
INLAND
Other / Remarks need to preserve aesthetic of R/A

Set up of Alternative Type

Landscape of this roundabout is composed of & monument of an Islamic Omani observation

dome in the air, and this monument gives a distinctive impressiop. Nearby this roundabout -
there is a large wadi located, and the significant monument should have high priority to be
preserved as a vicinity landmark, Type-D could be preferrable but the existing wadi shall make
a problems to the underground condition. Type-C wilt meet with the maximum preservition
scheme of the area. _

Another consideration could be niade for the all round preservation concept but it requires the
enclosure of the existing monument. Type-B will meet with this case, and the flyover will

betier allocated on the mountain side.

Selection of Flyover Type _
Existing monument can be observed from all directions and the township and dwellings are

mostly situated on the seaside. The monument could be observed mostly tfrom the seaside so

type-Cis recommended. The flyover should be siated on the mountain side in this case.
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Table 7.17 SELECTION OF FLYOVER (R/A-14)

Name and Location of R/A Falaj Al Qabail R/A (183 +316 )

Type of Structure in R/A Sketch Of Monument
FOUNTAIN -——; : %J/ "1
Rock garden . Ol
. ) CARRIAGE WAY_
Landuse in the Vicinity established commercial and residential areas

Access to Town or Other Areas access to Buraimi and to coastal town
(paved & unpaved)

Traffic Volume in 2015,(1994) Pedestrian Volume

COAST 8|2
6,500 )

MUSCAT

significant

Other / Remarks _ : major junction to Buraimi and U.AE

: preserve monument

Set up of Alternative Type

Landscape of this roundabout is composed of a rock hill with waterfall and animal scutptures;
represcatative of Omani nature. These landscaped natural features are located in the central
zone of the roundabout. Type-B meets with the preservation of the monument of the area.

An another alternative, maximum preservation of the existing monument could be made so that
the monument of the arca be opcned in view on the seaside. Type-C will meet with this case

. and the flyover will better located on the mountain side.

Selection of Flyover Type

Existing monument is not high so it can be observed from all directions by flyover drivers and

vicinity. Type-B is recommended and design of flyover column shall be so arranged for the

scenic harmony to the original features.
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Table7.18 SELECTION OF FLYOVER (R/A-15)

Name and Location of R/A ~MajisR/A (184 + 018 )

Type of Structure in R/A Sketch Of Monument
Land grading ( New R/A) Non
l.anduse in the Vicinity agriculture and new industrial estate

Access to Town or Other Areas access to new industrial estate

( unpaved) _
Traffic Volume in 2015,(1994) Pedestrian Volume
AQR MUSCAT .
BX) Lo _ 720 Nll
4 =13 s
INLAND
Other/ Remarks - access to industrial estate

Set up of Alternative Type

This area of roundabout is on ground level and awaiting a future landscape development.
There are no problems to disturb the scenic value at this moment. The provision of the {lyover

will become a new symbol of this area. This shall be met with Type-A.

Selection of Flyover Type

A new proposed flyover siructure will become the symbol of ‘the vicinity. Type-A is
recommended, and some portion of columns and some impressive features of the flyover may

be designed for creating more amenity and rich surroundings tor landscaping.
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Table7 .19 SELECTION OF FLYOVER (R/A-16)

Name and Location of R/A Liwa R/A (195 + 566 )

Type of Structure in R/A ' Sketch Of Monum

ent

HORSE MONUMENT

Shrubs '—‘i“l L o 9| cammnce |
WAR IAGE WAY

Landuse in the Vicinity | commercial on one side and agricalture

Access to Town or Other Areas | access to coastal town

( unpaved)
Traffic Volume in 2010,(1994) Pedestrian Volume
AQR MUSCAT . g
a0 e 00 . S:gnlflcant
{4.200) g '81 (3900)
INLAND

Other / Remarks

Set up of Alternative Type

Landscape of this round'tbout is composed of a monument of a white horse on the terraced
green, and location of the white horse is on the sca side. Existing landscape requires some
adjustment fér_impacts by construction of a tlyover structure. Type-C will meet with the major
objective preservation scheme of the area.

Existing landscaping focal point is rather shifted towards sea side. When proposed flyover
passes through the central zone of the roundabout, there will not be much damage to the
original scc,ni'c condition,-some of the landscape elements of the arca shall be rearranged to fit

with original dcsign concept. Type-A could meet with this case.

Selection of Flyover Type
Existing major landscape componcnl on the sca s1dc zone within the l‘OllllddbUtll will be

preserved to the maximum to reduce damage of the original form. Type- -C is recommended

and the space towards sea side should be kept in view for spatial expansion.
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Table 7.20 SELECTION OF FLYOVER (R/A-17)

Name and Location of R/A Shinas R/A (224 +316 )

Type of Structure in R/A Sketch Of Monument
o i Ko
Shrubs and rock garden | N e T3
CARRIAGE, wAY i CARRIAGE WAY
Landuse in the Vicinity established commercial and residential areas

Access to Town or Other Areas

Traffic Volume in 2015,(1994) Pedestrian Volume

AGR MUSGAT

oo ®0 significant

650 ) 000

(;!.!00)

Other / Remarks
Set up of Alternative Type

Landscape of this roundibout is composed of groves on a paved mound and water fountain,
having some representative scenery of Omani nature. This landscaped feature is located in the
central zone of the roundabout. Type-B will meet with the preservation of the monument of the

area.

Selection of Flyover Type

Existing monumenl is not so high and ¢in be observed from all directions both from drivers on
flyovers and vicinity area. Type-B is recommended and design of flyover column shall be
arranged for the scenic harmony to the original features.




Table 7.21 SELECTION OF FLYOVER (R/A-18)

Name and Location of R/A Aqr R/A ( 231 + 316 )

Special Type

' Sketch Of Monument

Type of Structure in R/A

Shrubs | J&E’E‘Lﬂ‘i,l_ﬁ
- CARRIAGE WaY

established commercial areas and residential

Landuse in the Vicinity

access to coastal Agr town and U.AE

by " route No. 5 " on paved road
Pedestrian Volume

Access to Town or Other Areas

Traffic Volume in 2015,(1 994)

MUSGAF : _ sighificant

Other / Remarks Major access point'to U.A.E

Set up of Alternative Type

This area of roundabout consists of group plantings of shrubs on the terraced ‘gurdcu. When
the flyover is proposed for this areq, original garden may become lost. There are not so many
problems to disturb scenic values if these plants are (ransplanted. The provision of the flyover

will become a new symbol together with the rearranged existing garden. This srea shall be

meet with Type-S.

Selection of Flyover Type _
A ncw proposed flyover structure will become the symbol of the vicinity. Type-S is
recommended, and some portion of column of the flyover may be designed 1o incorporate

some Islamic or Omani traditional components.




7.4

7.4.1

7.4.2

Selection of Consiruction Priority for' the Grade Separation of Roundabout

This study selects the roundabout of high priority for the grade separation facility
that should be incorporated with the 5-Year Development Programme for the Oman

Road Program to begin in 19986.

The order of priority for the grade separation of roundabout iIs established according
to the following 5 sclecting criteria with welght.

The study team recommends the order of priority for grade separation of

roundabouts based on discussion with the Government of the Sultanate 'of Oman.

Sclection Criteria of Priority Construction

The selecting criteria of :priority for the construction of the grade separation of
roundabouts will have the following five items. The following 5 items are based on
the function of transport_ of Batinah Highway, the function of linking cities, and the |

function of contribution to local communily integration and industrial development.
{Items of evaluation for Selecting Criteria of Priority]

1)  evaluation from the road capacity (volume/capacity} at roundabout as a weak
point of road.

9)  evaluation from traific volume in 2010 on Batinah Highway.

3}  evaluation from the importance of national road network connected with the
Batinah Highway. _

4)  evaluation of contribution to local community integration

5)  evaluation of contribution to industrial development.

Selection of the Grade Separated Order of Priority

The Order of Priority for 18 roundabouts was calculated from the evaluation items

ahove,
[Amount of weight alotted to each evaluation item]

Each evaluation item was established out of the total amount of 100, having
relatively heavy welght to traffic function 1} and network of nattonal road 3}, as

shown below,



1} Road capacily (volume/capacity), 50%

2)  ‘Traftic volume in 2010 on the Batinah Highway, 10%.
3)  National road network, 20%.

4)  Lecal comimunity integration, 10%.

5}  Industrial development, 10%.

Using the above selecting criteria and amount of weight, the Order of Priority for 18
of roundabouts was calculated as shown In Table 7.22, and listed in Table 7.23.

Roundabout -18 named Aqr, forked to Dubai in UAE though National road NO. 5
and to the Musandam Peninsula of Oman, and also Roundabout -14, named Falaj
Al Qabail, forked to Al Buraimi and UAE though National road No. 7 were low
ranking {(16th and 9th of ali), but the study team recommends selecting them in this
study as symbols of Oman. '



Table 7.22 Calculate for Order of Priority

Evaiuation Item Total
v/C Batinah | Highway Local Develop- | weighted | Rank
ratic | Volume | Network | Community ment score
Weight 50 10 20 10 10° 100
1. Balt Al Barakah 70 20
R/A 35.0 9.0 0.0 0.0 0.0 44.0 8
2. Naseem Garden 75 85 85
R/A 37.5 8.5 0.0 0.0 8.5 b4.6 3
3. Barka R/A 90 80 80 80 _
_ 45.0 8.0 16.0 8.0 0.0 77.0 1
4, Masna'ah R/A 60 75
30.0 7.5 0.0 0.0 0.0 37.5 10
5. Al Muladdah 65 70 75 o
Junction 32.5 7.0 15.0 0.0 0.0 54.5 4
6. Wudam As Sahil 40 65 70
R/A 20.0 6.5 0.0 7.0 0.0 33.5 11
7. Suweiq R/A 45 55 )
. 22.5 5.5 0.0 0.0 0.0 28.0 13
8. Khaburah R/A 55 50 70
27.5 5.0 14.0 0.0 0.0 46.5 6
9. Al Hijarl 30 40 60 75 80
Junclion 15.0 4.0 12.0 7.5 8.0 46.5 7
10. Saham R/A 80 45 85
40.0 4.5 0.0 8.5 0.0 53.0 5
11. Suwayhrah 50 60
R/A - 25.0 6.0 0.0 0.0 0.0 31.0 12
12. Sohar R/A 85 35 65 90
42.5 3.5 13.0 9.0 0.0 68.0 2
13. Sallan R/A 35 30
17.5 3.0 0.0 0.0 0.0 20,5 15
14. Falaj Al Qabail 25 25 90 65
R/A 12.56 2.5 18.0 6.5 0.0 39.6 9
15.. Majis R/A 20 20 90 _
10.0 2.0 0.0 0.0 9.0 21.0 14
16. Liwa R/A 15 15 60
7.5 1.5 0.0 6.0 0.0 15.0 17
17. Shinas R/A 10 10
: 5.0 1.0 0.0 0.0 0.0 6.0 18
18. Agr R/A 5 5 85
. 2.5 0.5 17.0 0.0 0.0 20.0 16
Notes V/C rate refer to Chapter 5 "Traflic Capacity of Road"

upper row shows score of each location
lower row shows the weighted score







'
o
.
To: Dubai
Sumayni__#*
o f
PP

| :\f]l‘ RIA

To: Musandam

t
it

Mahdah®

@) shings A Maiis R/A
' () Falaj Al Qabail R/A
@ LRALT L1 I
> D) Solar R/A
@ : . @ Suwayhrah R/A
e eiRswad ] . () Saham R/A
\\\
p N, o “5«,\ 1 @ B
pansl e ¥ o, oy
?’" o ', 4‘ o
Musla il gl ..
o) ‘
Rajmi @ >
"l JuwayE ' : 1 '
. Zaymi Huwaly E_ i
H @’ WRawdah > 2
%3 - 2 Dogai
Dhahe 20 S {
iy, T S Jhubayane . 5
Whamt @ ; . :
@ ST AYES AN :
To: Al Buraymi FREEN
' Khabt

C) Liwa R/A

S) Al Muladdah Junctien

(6) wydam A
@ Suweig /A

(1) Balt Al Bargkah R/A

@ MNascem Garden R/A
—

Q pasun'ah R/A

(D) Al Hijari Junétion

(®) Khaburah R/A

Mus}'ayq

alit RIA

f:} Barka RJA
™
R
Q,'b‘b Seeh
\vl‘ Intcmatiopal,
2 Alrpp i
R 2, 2 ~—
S b J—— % X
3 £ P )01
;/ ‘:::- 4 Qw/ (L . ’
5}\'5/\ el o Ly, -
el B Halban %
AL Kijvad

-
-

3 ) Al Awabi

- ]
- Yt

o

¢ A BN
& M PN

MNakhl
)

i

\

Manmal

arkaz Malban

¥ Bidbid

& Samail

- AAK Ansab| ¥

MUSCAT

Sayh Haw

Industrial Estate

: Paved Road

: Gravel Road

. Earth Road
: Round About

Y, : Junction
To; Thri
Number of R/A | (8) aD do | & @) a2 D) @ D ) D) G G [ & ),
MName of B/A Aqr Shinns Liwa Mujis Fulng Al Sallun Sahar Suwayhah] Salean Al Hijari  |[Khaburah Suweiq S udim ravy NMasun'al Barka Nuascam TRt AT
or Junction RN /A /A R/A Qabail /A R/A R/ A RIA A Junction RS R/A Asxffﬂm N ncsion rin s Gllir;lc" mi‘(ljﬁah
Station 23316 %2a16] 1%3s66] 128010 1 152 173 166 161 139 151 0 71 St PR W7 >0 54 0
, G181 4316l xo1el  voesl +566| isie| —s7s0l +016]  4oael +616|” +isel +682] +850f +000] +0O00
Length (kkm) - 7.00 _'28.75 - 9.548 " 2,702 . 10.30 _6.048 5.402 %22.05 _17.766 1 1.734 ‘38.07 o 10.33 - 7.46 7.474 _25.832 15.76 5.094‘_
_gmss Road |N.R S NR 7 N.R 8 N.R 9 N.R 11 N.R 13
To Intenn ; i .
5‘_’: ;2‘6‘; er:oll' Pubai gi.mmi x?;h Rawdah Al IMijari | Rustaqg Rustag Rustag
o [1] Sl s . Snhi W 5 o n - - _
« Tﬂwgas a bhl.nn:- ['fg:l"l‘nlll isc:n::ﬁA Ma_]B.S Sullan. Suhar PBuwayhral} Saham :;ur'“cnrnh jf:'.{'l.ahourah ?tllwnyq ;:;:‘i“l"““ As . Masna'ah Barka l("?-:‘:!cc‘:-: g:;’;k“\‘:h
Batinah ( ' ' - I :
selegl? ':a 1994 4500 | 6200 | 6500 | 6600 | 7700 | 980 | 11,700 | 11,000 | 10200 | 8,600 9,600 | 11,600 | 11,500 | 11,700 | 13,900 | 16200 | 18300 | 20,100
= H ] y : . . .
‘E § ‘E %ﬂ'}lg wayi2010| 13,600 16,100 16,600 17,200 22,100 25,200 26,400 29,700 28,700 26,800 27,900 29,200 30,600 | 37,700 44,300 51,800 58,700 59,700
Yo Puget ross : : .
-5 g o IE(Q ad 2010] 5,400 2,300 2,100 1,0_00 7,700 7,300 27,200 7,400 - 23,200 1,600 11,300 4,500 2,500 12,100 2,700 21,700 2,900 1,300
olume/Capacity ’ .
_ w},]c, 2010] 0.29 0.31 0.32 0.32 0.61 0.57 1.93 0.68 1.45 0.51 0.74 0.61 0.60 1.05 - 0.87 2.76 1.16 113
op |Bafina 2010 . o : - -
2 [ "Higway @ ®) ® | @ | O @ | ® ® 0|0l
£ | V/CRatio {2010 ' ; |
L St @ ©) CHEONEORNORNES, OO | O ®
= .
& | Road Network @ @ @ @ @ @ @
w | Local community
2 | Integration @ @ @ @ @ ' @ @
) = T 7 -
> Relafion with Industnal ~
= IDevelopment @ : @ @
Priority () 18 17 14 ® 15 @ 12 ) 7 ® 13 n | @ 10 ©) G 8

THE STUDY ON ROAD

DEVELOPMENT PROJECT

JAPAN INTERNATIONAL

Table 7.23
PRIORITY ON GRADE SEPARATION OF ROUNDABOUT

COOPERATION AGENCY

7 - 44







7.4.3 Consideration from Traffic Sofety Viewpoinis

The sétting of the construction priority of 'ﬂyover is examined from the viewpoint of
traffic safety. To examine the construction priority of flyovers on roundabouts
throughout the Batinah Highway, it carried out a method to examine the existing

condition of traffic accidents on the roundabouts and Junctions on the study

highway.

The data - total 357 accident cases at 75 roundabout and junction locattons along
the Batinah Highway in 1993 - was coliected by the DGR are the data source of

examination.

Table 7.24 shows the location names and number of accidents, injuries and
fatalities in 357 cases. Fig. 7.7 shows the main locations where more than five (5)

cases of accidents have occurred.

Based on these data, it is found out that the accident-prone locations which had
more than five (5) accidents are delermined as the high priority flyovers on the

Highway.

Table 7.25 shows the 20 locations which are ranked highest out of 75 accident
locations. These 20 locations, then can be recommended as the high-ranking
priority locations of flyover construction on the Batinah Highway from the point of

traffic safety.

The Table 7.25 also shows that more than 40 percent (152 cases) of total number of

accidents (357) are shared by only ten {10) locations out of total 75.

Especially. thrée (3) main leocations: Schar, Naseem Garden and Saham

roundabouts; are identified as the "Black Spots” on the highway.

These three (3) roundabouts show over 20 cases of accidents, which is much higher

than other locations on the highway.

Indeed, combined accident numbers of these three places shared more than 20

percent of total accidents on the highway.

From the view point of accident injury, the three (3) locations Naseem Garden
Junction (26 injuries), Hal Aasim Junction (15 injuries) and Al Hijarl Junction {14])

are ranked as high-injury locations.



In order to set priority for a flyover, it can be recommended to emphasize reduction

of number of traffic accldents rather than number of injuries.

The fatalily rate is calculated as very high at 57.9%, based on the data. The fatality

rate on expressways in Japan was calculated as 25.0% in 1993.

As conclusion of above considerations, it can be said that 8 selected locations out of
18 study locaiions are almost all reasonable settings for construction priority from

the viewpoint of traffic safety.



Table 7.24 Accldent Number on Batinah Highway {1633) (1)

No. of

No. of

No. of

Place : Center
Accidents | Injurles | Falalities

Misfit Junction 2 8 1 Rustaq
Wassall Junction 1 2 Rustaq
Agr - R/A 1 Wajajah
Naseem Garden Junction 25 26 Barka
Talaj A'Sharah Junction 2 3 Rustaqg
Abu Mubawat Junction 2 1 2 Musannah
Marsi Meesi R/A 15 2 Sohar
Barka R/A 12 2 Barka
A'Sawadi Junction 4 8 1 Musannah
Al Romals Junction 5 4 1 Barka
Al Halri Junction 5 2 Rustaq
Sallan R/A 2 Sohar
Al Mulladah Junction 13 9 Musannah
Al Bawarih Junction 2 4 Suwaiq
Saham R/A 23 5 1 Saham
Suwayrah R/A 11 4 1 Sechar
Out Junction 6 2 Sohar
Al Sharmad R/A 5 Musannah
Al Wageebah R/A 8 1 Sohar
Sohar R/A 29 4 Sohar
Al Hyjarl Junction 6 14 Saham
Al Haram Junetion 5 10 Barka
Hai Aastm Junction 11 15 Barka
Wadi Haiby Junction 2 Sohar

‘| Hazam Junction 3 3 Rustaqg
Majz Al Safry Junction 4 Saham
'Sur Al Shiyadi Junction 6 9 Saham
Abu Abali Junction 5 16 1 Musannah
Farfara Junction 4 ‘Khamat
Saham Hospital Junction 1 1 Saham
Tow Junction 4 Barka
Liwa R/A 5 Sohar

"| Al Radat Junction 3 3 Saham
Shinas R/A 2 2 Khamat
,Al Khaburah R/A _ 7 1 Khaburah
Wadi Bani Hoof (AWF) Junction 1 1 2 Khaburah

| Diyan Al Jahawer Junction 2 3 ' Suwalq
Al Oohy Junction 1 Sohar
Al Multaga Junction 4 5 Sohar




Table 7.24 Accident Number on Batinah Highway (1893) {2)

No. of

Place 9 No. of No. of Center
: Accidents | Injuries | Fatalities o
Al Oogin Junction 4 1 Suwalq
Marjan Junction 1 Wajajah
B.P. Petrol Station Junction 2 1 Khaburah
Suweiq R/A 13 6 S\iwaiq
Suroor Junction 1 1 Barka
Al Feleij Junction 3 Barka
Habra Junction 3 2 1 Barka
Falaj Al Qabail Junction 7 1 Sohar
Al Hamiliya Junction 1 Khamat
A Numan Junction _ 9 8 1 Barka
Dabal Abdul Salam Junction 4 4 Saham
Gheel Al Shubool Junction 3 1 Sohar
Khamood Al Hamam Junction 5 8 Saham
Al Kasfa Junction 3 Barka
Al Sinaiya Junction 6 1 Sohar
Al Agda Junction 3 1 Barla
Wadl Al Hiyool Junction 2 1 Majan
Hambad Junction 1 Sohar
Al Alat Junction 1 Rustaq
Sahil Oman Co Junction 1 2 1 Sohar
Khadhra Junciion 7 6 2 Suwaiq
Wadi Sahten Junction 1 8 Rustaq
Majilif Junction 2 7 Saham
Ghaleel Junction 4 3 Suwaig
Nakhal Junction 2 3 Barka
New Souq Junction 2 Rustaq
Al Hoogeen Junction 1 Suwaiq
Qaseeba Al Busaid Junction 3 5 Khaburah
Al Fareefah Junction 1 Khamat
Al Oohy Junction 1 1 Sohar
Sohar Garden Junction 1 3 ‘Sohar
Marba'a R/A 2 6 Rustaq
| Al Moutamar Junction 1 4 Suwaliq
Qashiat Al Zou'Ab Junction 2 3 Khaburah
Asrar Ban Amer Junction 2 2 Khatrmat
Bahja Al Anthar Junction 3 1 1 Sohar
Total 357 260 16 -

Remark: O =

Study Team

Grade Separation of Roundabout and Junction Recommended by JICA




Table 7.25 Worst Ranking Places on Batinah Highway (1993)

S. No. Place No. of No.of | No.of
Accidents | Injuries | Fatalities
1. Sohar R/A 77 — 29 77 4
2. Naseem Garden Junction (21.6 %) 25 20
3. ! Saham R/A 23 1 1
4. Marsi Meesi R/A 15 2
5. Al Mulladah Junction 150 | a 13 9
5. | Suweiq R/A (42.6 %) 13 6
B ~7 Barka R/A 12 2
7. Suwayrah R/A 11 4 1
7. ;Iai Aasim Junction 11 15
10. “ A Numan Junction — 9 8 1
11. Al Wageebah R/A 8 71
12. | AlKhaburah R/A 7 I
12. Falaj-Al Qabail Junction 7 1
- 12. Khadhra Junction 7 6 2 _
15. Al Hijari Junctio;; 6 - 14
15. Sur Al Shiyadi Junction 6 9
.15. Al Sinaiya Junction 6 1
18. Al Romais Junction 5 4 1
18. Al Hafri Junction 5 2
18. | AlSharmad R/A 5
Total | 20 Places 214 116 6
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CHAPTER 8 SELECTION OF
: PEDESTRIAN UNDERPASS




CHAPTER 8

SELECTION OF PEDESTRIAN UNDERPASS

There has been a rapid increase of road traffic on the Batinah Highway in recent years with
vehicles running In excess of 100 km/ h. There are no grade separations on the highway
and no facilities provided for pedestrians to cross the highway within city limits. There arte
many traffic accidents involving people attempting to cross the highway. In order to reduce
the number of accidents involving pedestrians, there is a project under implementation to

construct on undetpass 67 km from Sohar fowards Muscat at Al Bidaya.

This chapter describes the localions of the pedestrian underpasses similar to the pedesirian
underpass described above to be constructed on the Batinah Highway in order to make it

sale for pedestrian crossing.

8.1 Candidates for Sites for Pedestrian Underpass

The candidates for the siles for lhe pedestrian underpasses were selected by

consldering the following conditions:

(1) Locations where there are facilities on the other side of the highway from
settlements which are imminently related with the daily activitles, such as

farms and stores.

{2) Locations where crossing of the highway is required to attend schools and

sacial gatherings.

(3) Locations where the distance of the seltlements and schools from the highways
are are within 200 m from the highway. The maximum walking distance for

pedestrians will be 500 m [allowing a width of 100 m for the highway.)

Using the above criteria and by selecting the settlerments and schools along the
Batinah Highway, 40 sites were determined to require crossing underpasses as
indicated in Table 8.1.
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Candidatces for Selection Criteria-1 Criteria-2 Criteria-3 Recommendation | Legend
Location Name of Settlement Area {km2) School Settlement area 1s _ @3 Recommended
more than 0.1km2 Therc is school at Side of high priority Pedestrian

No. Sta. N.o : Mountain Side “Sea Side both side of highway | one side of highway R/A for tlyover Underpass

1 | 'Sta. 20+400 JAs Somhan 0.10 0.26 - (@) R/A-3

2 | Sta, 35+400 [ A] Billah 0.05 0.06 Sea Side O i

3| Sta. 49+200 |Al Tarif 0.19 0.14 @) 03] S Dzi‘f“’“““e“de“
4 | Sta. 55+150 |Al Muladdah 038 _ umber

5 1 Sta. 59+600 Al Qart 0.12 0.12 - )

6 | Sta. 614416 | Al Tharmad- 0.14 0.26 - @) g

7 | Sta. 63+150 | Al Mantash --- 0.20 Sea Side : .

8 | Sta. 72+900 | Bataha Hilal 0.04 0.08 Sea Side O GGl &

9 | Sta. 794200 |Sur Al Hilal - 0.10 ---

10 | Sta. 81+000 |[Al Unq 0.08 0.16 -

11 | Sta. 82+350 Al Khadra 0.06 0.03 Sea Side (@) B )

12 | Sta. 91+700 | Dhyan-1 0.20 0.04 ---

13 | Sta. 92+400 |Dhyan-2 0.04 0.08 Sea Side O [ B

14 | Sta. 93+000 { Dhyan-3 - 0.06 -

15 [Sta. 100+100{Al Bidayah -0.14 0.12 Sea Side O @) - [ ]

16 |Sta. 1104+016{Sur Al Duwahnah - 0.52 - R/A-8 -

17 |Sta. 115+550]Qasbyat Al Hawashnah 0.16 0.09 -

18 |Sia. 139+516|Saham 0.07 0.20 Sea Side O R/A-10

19 [Sta. 141+350| Al Badi --- 0.20 -

20 iSta. 142+400| Al Ghuwaisah --- 0.20 -

21 |Sta. 143+400| Al Hadheeb - 0.10 -

22 1Sta. 147+500[Hilat Al Rawashd - 0.10 -

23 1Sta. 148+600|Hilat Al Rawashii 0.12 0.22 - (@) 9

24 [Sta. 1504250 Mujaz As Sughra 0.i2 0.14 i~ (@) 10 '

25 |Sta. 159+000[Khor Siyabi --- 1.08 “ns

26 [Sta. 159+900|Otab _ 0.06 --- -

27 |Sta. 166+968| Al Wagaybah - 0.26 Sea Side R/A-12

28 |Sta. 70+200{Sallan --- 0.80 nae

29 |Sta. 174+200]{ Al Gushbah-1 --- 0.30 -

30 [Sta. 175+400f Al Gushbah-2 e 0.10 ---

31 {Sta. 176+900|Falaj Al Ouhi --- 0.22 —

32 {Sta. 183+316|Falaj Al Qabail 0.20 0.24 Sea Side ) (@) R/A-14

33 {Sta. 1954766{Liwa N.a N.a - ) Il &

34 1Sta. 200+850{Liwa-1 e 0.08 -~

35 {Sta. 201+750{ Liwa-2 -~ 0.08 -

36 |Sta. 202+900{Liwa-3 0.10 0.13 ‘Sea Side (@) (@) K )

37 |Sta. 221+500} Al Hazari e 0.18 --- . _

38 |Sta. 212+700[Sur Al Abnl 0.30 0.09 -

39 [Sta, 213+800|Sur Bam Gizmah 0.30 0.08 ' -

40 |Sta. 215+100]| Tari Hajih - 0.30 | .- .

THE STUDY ON ROAD JAPAN INTERNATIONAL Table 8.1 |
DEVELOPMENT PROJECT COOPERATION AGENCY  [SELECTION OF SITE FOR PEDESTRIAN UNDERPASS



8.2

Criterin of Selectlon for the Pedestrian Underpass Sites

Out of the prospective 40 sites, the following three criteria were established to make
the final site determination. Sce Fig. 8.1 ~ Fig. 8.4.

{1)  Criteria-1: Settlemenis where there are large populations and moveinents of
people across the highway., Area-wise approximately the same size as the
scttlements where the underpass is being constructed in the wilayat of

Bldayah. (Area larger than 0.1 km? both side of highways)

(2) Criterla-2; Commuting routes to schools requiring crossing of the highway for
the safety of students, with further recommendation that the school be near

the crossing.

(3) Criteria-3: No pedesirtan underpass should be proposed at locations where
there is a high possibllity of construction of a flyover at roundabouts, as the
vehicle traffic will be reduced.

Recommendations: The sites recommended for construction of pedestrian

underpasses are the sites selected for Criteria 1 and 2,

Twelve sites are recommended for construction of the pedestrian underpasses as

shown in Table 8.2.
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8.3

Consideration from Traffic Safety View Pointis

1)

2)

Observed Conditions of Crossing Pedestrian

In order to declde the construction prioﬁij of pedestrian underpasses from the
viewpeint of traffic safety, it is needed and r'eQUired to analyze the existing
conditions of pedestrian accidents on the Batinah Highway. But
unfortunately, there Is no particular pedestrian accident data or statistics

available on the Highway.

It is a serlous problem and astonishing and that no pedestrian crossing
facilities are observed along the Highway that was constructed with high
design speed and operated with high speed of about 110-kph {according to the

speed survey),

Therefore, any location basically can be recommended to construct the grade
separated crossing facilities along the Highway, even after considering properly
the characteristics at the site such as social and eultural conditions based on

the activities of adjacent inhabitants.

The following inconvenient and dangerous pedestrian situations in crossing

the highway were observed by the site survey of JICA study team.

i) Many people, especially women, aged or hahdicapped people had very

hard times to cross the guardrail on median.
i)  Bieyclers, especially children, had difficully to pass under the guardraﬂ.

i) Aged and handiéapped people needed long wéftlng time to cross, the
longest time was measured more than five (5) minutes because of the low

speed of their crossing and high-speed vehicular traffic.

Highly Recommendable Location

The following two {2) locations are urgently recommended as locations to

construct pedestrian underpass from viewpoint of safety.



a)

b)

Al Bidayah

Al Bidaya is the first priority location to construct pedestrian underpass.
There are densely populated villages on both sldes of the highway

stretching more than one {1) kilometer.

Many pedestrians are observed crossing the Highu}'ay. According to the
sample survey, the highest pedestrian crossing volume was counted at

more than 300 per hour at evening peak hour, as shown in ‘Table 8.3.

Speed of vehicular traffic is observed as considerably high at this
focalion. The speed limit is posted at 50 km/h, although an exact survey

was not conducted.
Al Tarif

Al Tanif can be the second priority location as. there are villages on both
side of the Highway stretching more than 500 meter which have a high

potential of crossing demands of inhabitants.

Horizontally curved alignment renders poor visibilily and worsens the

condition, therefore the reason for setting high priority at this location.
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8.4

Type of Pedestrian Crossing Facility

underpass. These two types are compared in Table 8.4,

In Oman only the underpass type are used apparently due to aesthetic

There are two types of pedesirian crossing facilities, namely overpass and

consideration, also being good refuge from summer heat and provide crossing for

livestock., Therc might be a case in detailed design stage where overpass with

underpass.

Table 8.4

‘necessary shelter will have to be designed because of unfavorable conditions for

Comparison of Pedestrian Facllity

Criteria

Underpass

1. User's Convenlence

The pedestrians are
psychologically liable to
use due to less climbing

Opposite of underpass
due to much more
climbing height than
underpass

2. Comlfort

height than flyover
Good

Fair but bad in summer

3. Crime Prevention

Lighting required and
other measures

None required

4. Aesthetic

Good

Required harmony with
surroundings

5. Eflect on Surroundings

Almost none

Prolective measures on
highway are required

6. Construction Cost Low Slightly High
7. Maintenance Required Little
8. Ease of Consiruction Normal Less than Underpass

From the above table, underpass type was selected | Judging [rom economical and

aesthetic sltandards.

8-12
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8.2

92.2.1

CHAPTER 9

PRELIMINARY STUDY OF GRADE SEPARATION FACILITIES

General

This section describes the results of prciiminéxy study of grade separation facﬂitles.
for eight (8) selected roundabouts of high priority in Chapter 7 based on the results

of traffic demand forecast, topographic survey and soil Investigation.

Table 9.1 gives the name, location and structure type of eight (8) roundabouts.

Table 9.1 List of Eight (8) Selected Roundabouts of High Priority

No. Roundabout Name Location Sm‘zl?fe
1 R/A-2 Naseem Garden 5 + 090 A
2 ‘R/A-3 |Barka ' 20 + 850 A
3 R/A-5 | AlMuladdah JUN. 54 + 156 A
4 R/A-8 | Khaburah 110 + 016 A
5 R/A-10 Saham 139 + 516 A
6 R/A-12 Sohar 166 + 968 B
7 R/A-14 Falaj Al Qabail 183 + 316 B
8 R/A-18 Agr 231 + 316 Special

Investigation of the Natural Conditions

In order to obtain more detailed fleld information for the feasibility study,
topographic survey, soll investigation and environment investigation were
performed. For a detailed description of the environment impact study, refer to

Chapter 12.

Topographic Survey

Topographic survey of the roundabouts and pedestrian underpasses were

performed, selected in the study as shown in Chapters 7 and 8.

The fleld survey was implemented during June and July in 1994,



Name of roundabouts, pedestrian underpasses and description of field survey are
shown as Table 9.2A, 9.2B and Table 9.3A, 9.3B. Iis details are shown in
Table 7,23 and Table 8.2.

Table 8.2A  List of Roundabouts for Fleld Survey

Number of R/A Station Name of R/A Remark

No. 2 5+ 090 Naseem Garden
No. 3 20+ 850 Barka Route 13
No. 5 54 + 156 | Al Muladdah Junction Route 11
No. 8 110+ 016 Khaburah Route 2
No. 10 139 + 516  Saharn _
No. 12 166 + 968 Sohar Route 8
No. 14 183 + 316  Falaj Qabatl Route 7
 No. 18 2314316  Aqr Route §

Table 9.2B  List of Pedestrian Underpasses

Number of P/U Station Name of P/U Remark
P/U-1 35 4+ 400 Al Billah
P/U-2 49+ 200 Al Tarif
P/U -3 59+ 600 Al Qart
P/U-4 61 + 416 Al Tharmad
P/U-5 72 + 900 Baiaha Hilal
P/UJ-6 82 + 350 Al Khadra
P/U-7  92+400 Dhyan-2
P/U-8 1G0 + 100 Al Bidayah
P/U-9 148 + 600 Hilat Al Rawashid
P/U-10 150 + 250 Mujas As Sughra
P/U-11 195 + 766 Liwa
P/U-12  202+900 Liwa-3




Table 9.3A Description of Field Survey for Roundabout

Survey Type Scale Remark
Centerline and longitudinal H=1/500
Leveling survey V=1/100
Cross section leveling V.H=1/100
Survey
Plane table survey 1/200, 1/5C0 0.2 m Contours

Table 9.3B  Description of Fleld Survey for Pedestrian Underpass

Survey Type Scale Remark
Centerline and longitudinal H=1/200
Leveling survey V=1/200
Cross section leveling V.H = 1/100
Survey ' _
Plane table survey 1/200 0.2 m Contours

9.2.2 Soll Investigation

(1} Introduction

The object of the soil investigation Is to provide information and data for
structure, earthwork and other designs for the feastbility study on the
construction of flyovers and pedestrian underpasses along the Batinah
Highway. Machine boring, standard penetration tests, samplings, soil

laboratory tests, etc., were carried out.

The Investigation was carried out for eight roundabouts and three pedestrian

underpasses along Batinah Highway from June to July in 1994.

Machine boring was conducted for a total 11 holes (135 m) with 115 standard
penetration tests, and before machine boring, survey for buriled structure by
test pits with depth 2.5 m to 3.0.m was implemented. The samples taken from

those surveys were tested.



(2)

Summary of field works and laboratory works

1. Machine boring 11 locations 135 m-
for Roundabouts 8 locations 105 m
for Pedestrian underpasses 3 locations 30 m

2. Standard penetrétion test 115 each

3. Survey for buried structure by test pits 11 each

4,  Laboratory works
' P'hysica] test ' 37 tesis

Stratigraphy
1}  General

The geology of Batinah coastal plain consists of sedimentary formation of
tertlary and quatémary age. Tertiary sedimentary rocks are extensively
distributed and form baserock in the area, overlain by quaternary
sediments which consist of terrestrial sediment, fans deposit fluviatile

deposit and coastal deposit. These are tabulated below.

Explanation of sedimentary rocks

Geological time Formation Description

Holocene Alluvium | Fluviatile deposit, recent [ans

coastal deposit

Quatemary
Pleistocene | Diluvium | Fluviatile deposit, old fans
ferrace deposit
Neocene Mudstone | Mudstone, Gravely mudstone
and marlymudstone, marlystone
Tertiary

Paleocene Limestone | Limestone, marlystone




2)

Tertiary formation

Tertiary sedimentary rocks consist of limestone, marlystone, mudstone,
gravely mudstone and marlymudstone, According to deep well dala, the
sedimentary rocks are confirmed from ground surface depth 50 m to

100 m.

In this machine boring survey, Junction white mudstone {rom ground

surface depth 10 meiers was confirmed at Al Muladdah.

Diluvium

Diluvium conststs of fluviatile deposit, old fans, terrace deposit and is
formed of consolidated and unconsolidated sil, sand, gravel and sandy

gravel,
Alluvium

Alluvium consists of Wadl fluviatile deposit, recent fans and coastal
deposit. These are formed of coastal sand with dunes or barchans and
silt of which faces are marked by the intercalations of sand and granule

or lamina of silt, clay and granule.

Soil Condition of Survey Site

Soil investigatlon was carried out at five roundabouts and three
pedestrian underpasses. Refer to Fig. 9.1 location map of soll
investigaiion for roundabouts & pedestrian 'underpasses and list of

roundabouts & pedestrian underpasses for soil investigation,
a) R/A-3Barka

The deposit of the site consists of silty fine sand with rounded

gravel and silty fine sand of solid status.
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b)

Upper silty {ine sand bed

From ground surface to 3.0 m depth, is investigated by hand
digging test pit. The bed 1s formed of light brown loose to
medium dense silty fine sand (depth 2.2 ~ 2.6 m} and brown
dense to very dense silty fine to medium sand (depth
2.2 ~3.0m).

Lower silty fine sand bed

The bed is formed of light brown silty fine sand with rounded
gravel of diameter 0.5 to 5.0 cm. Thickness of soil bed is 4.0

meters and N-value ranges from 31 to 50/15.
Fine sand of solid status bed

This bed is located al a depth of 91.2 m and is formed of light
brown silty fine sand of solid status with rounded gravel.
Thickness of bed is more than 3.3 meters and N-value ranges

from 50 to 50/8.

R/A - 5 Al Muladdah Junctlon

‘Deposit of the site consists of sandy soil and mudstone. At the time

of investigation, the ground water level was confirmed at a depth of

9.8 meters from ground surface.

Sandy Soil

From ground surface to 2.2 m depth is 'investigated by hand
digging test pit. The bed is formed of brown loose silty fine sand
{depth O ~ 0.7 m) and brown medium o dense silty fine sand

(depth 0.7 ~ 2.5 m).

The bed of depth from 2.5 m to 6.5 m is formed of brown silly
fine sand of solid status with rounded gravel. N-value range

from 36 to 50/15 and thickness of bed is 4.0 meters.

fee]
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c)

d)

Mudstone

The bed is formed of white mudstone and intercalation of sandy
soil of solid status. White mudstone is located at a depth of
93.0 meters io 84.4 meters and N-value range from 44 to 50/7.
Intercalation of sandy soil is made up of silty fine to medium
sand of solid status with rounded gravel and N-value range [rom

50/10 to 50/9.
R/A - 8 Khaburah

The deposit of the site consists of sandy soil and groundwater level
was confirmed at a depth (_)f 1G.40 meter from ground surface.
Ground surface to 3.0 meters depth 1Is investigated by hand digging
test pit. The bed is formed of browﬁ loose silty fine sand {depth to
1.7 m}, brown soft sandy silt (depth 1.7 m to 2.7 m) and brown
medium dense Si]ty fine sand {depth 2.7 m tb 3.0 m).

- Upper sandy soil bed

The bed is formed of silty fine sand of semi solid status. This Is
Tocated at a depth of 96.9 m to 93.1 m and thickness of bed is
3.8 meters with N-value ranges from 10 to 31.

- Lower sandy soil bed

The bed is formed of fine to coarse sand with rounded gravel of
diameter 0.5 ~ 5.0 cm max, 10 ¢cm. This is located at a depth of
93.1 m to 84.5 m and thickness of bed Is 8.6 m. N-value ranges
from 50/29 to 50/8. '

R/A - 10 Saham

The deposit of the site consists of sandy soil and sand of solid
status. At ihe time of investigation, the groundwater level was not

measured at any of the boreholes drilled.

w
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- Upper sahdy sofl bed

The bed is formed of brown silly fine sand and is located at a
depth of 100 m to 92.6 m. Thickness of bed is 7.0 meters with

N-value ranges from 7 to 22.
- Lower sandy soil bed

The bed is formed of fine to medium sand of solid status with
much rounded gravei of diameter 0.5 ~ 3.0 cm. This is located
at an altitude from 91.3 m to 86 m and thickness of bed is more

than 5.4 meters with N-value ranges from 57 to 50/10.
R/A - 12 Sohar

The deposit of the site consists mainly of sandy soil and can be

divided into two deposit of upper and lower sandy soil bed, its

'boundary is at a depth of 87.0 meters, At the time of investigation,

the groundwater level was confinned at a depth of 11.5 meters from

ground surface.
- Upper sandy soil bed

Ground surface to 3.0 meters depth Is investigated by hand
digging test pit. The bed is formed of light brown silty fine sand
and Intercalates a brown fine sand bed with gravel. This is
located at a depth of 99.5 m to 87.0 m with N-value ranges from
11 to 34. Intercalation of fine sand bed is located an alﬁtude
from 93 m to 90 m with N-value from 40 to 50/13.

- Lower sandy soil bed

The bed is made up of medium to coarse sand with rounded
gravel and is located at a depth of 87.0 meters. The N-value
ranges from 50 to 50/7 and the bed is reasonable bearing

stratum for the structural design.
Pedestrian Underpass

Soil investigations for pédestrlan underpasses were carried out at
three location (Al Tarif, Al Khadrra and Al Bidaya).



Bearing Strafa for pedesirian underpasses from ground surface to
about 5 meters down consist of silty fine sand and sandy silt with

N-value ranges from 34 {o 43,

At the time of investigation, the groundwater level was not.

measured at any of the boreholes drilled,
PU-1 Al Tarif

The deposit of the site conslsts of silty fine sand, sandy silt and fine

to medium sand with rounded gravel'.
- Upper sandy soil bed

From ground surface to 1.6 meters depth is investigaied by
hand digging test pit. The bed is formed of light brown silty fine
sand and yellowish grey sandy silt from ground surface to 5.5

meters with N-value ranges from 11 to 34.
- Lower sandy soil bed

The bed 1s made up of fine to coarse sand with rounded gravel
sandy silt and silty fine sand of solid status, this is located at a
depth of 93.4 meters to 88.47 meters with N-valie ranges from
41 to 50/15.

PU-68 Al Khadra

The deposit of the site consist of silty fine to coarses sand with

rounded gravel.
- Upper sandy soll bed

From ground surface to 2.5 meters depth is investigated by
hand digging test pit.

The bed is formed of brown silly fine sand with partially
rounded gravel and 1s located at a depth of 100.05 meters to
96.7 meters with N-value of 16.
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- Lower sandy sofl bed

The bed is made up of silly fine to coarse sand with rounded
gravel and is located at a depth of 96 meters lo 88.81 meters

with N-value ranges from 37 to 50/24.
PU-8 Al Bidayah

The deposit of the site consist of brown silty fine to coarse sand with

rounded gravel,
- Upper sandy soil bed

From grouhd surface to 2.5 meters depth is Investigated by
hand digging test pit. The bed Is formed of silty fine sand with
rounded gravel, and is located at a depth of 99.6 meters to 96.3

meiers.

Thickness of the bed is 3.3 meters and N-value is 26.
- Lower sandy sotl

The be.d is made up of fine to coarse sand with rounded gravel
and is located al a depth of 96.3 mcters to 89.4 meters.
Thickness of the bed is 7.0 meters and N-value ranges from 30

to 60/13.

{3) Soil Laboratory Test

18]

General

The soils subject to analysis for the earth work design are sandy soil and
cohesive soil bed of which a total 37 disturbed samples were taken by
split-spoon sampler. Test results are referred to in the analysis as the

following sofl categories.

Gravel]y sand soil 3 samples
Sandy soil. 17 samples
Cohesive soil : 17 samples
Total | 37 samples



Table 9.4 Contents of Laboratory Test
Test Standard Unit Quantities

Natural Water Content BS 1377: Part 2! 1990: 3.2 Tesl 37
Specific Gravity BS 1377: Part 2. 1990: 8.3 Test 20
Grain Size Analysis BS 1377: Part 2: 1980: 9.2 Test 20
Atterberg Limit B

Determination BS 1377: Part 2: 1990: 4.3 Test 4
It1-Situ Dry Density BS 1377 (1990) Test 22

"method of test for soils for
Civil Engineering Purposes”

2)  Soil Laborafory Test Result
A)  Particle Size Gradation
The gradation of three categories is shown In Table 9.5 and Fig. 1-1
in Appendix.
The deposit of sandy soil contains coarse particles more than
76.4 ~ 90.6% and cohesive soil contains fine particles of clay and
silt more than 64.2% of total weight.
~ Table 9.5 Result of Particle Size Gradation
Items of|  Gravel Sand Siit - Clay No. 10 No. 40 .. No. 200
Gradation {(2.00 mm} | (0.425 mm) | {0.075 mm)
and Average (96) (] {24) (96} {96} 26}
Average Average Average Average Average Average
Value Value Valte Value Value [ Value
Representa- | Representa- | Representa- | Representa- | Representa- | Representa-
Deposit tive Range tive Range | tive Range | tive Range tive Range '| tive Range
Gravelly Sofl 41.7 48.9 9.4 58.3 42.5 9.4
35.6~47.8 | 42.1 ~55.7 | 84~104 | 52.2~64.4 | 32.5~525| 84 ~10.4
Sandy Soil 9.0 67.4 23.6 91.0 83.6 23.6
1.3~195 | 57.7~76.9 | 129~34.3 | 80.4~100 | 68.8~98.4 ] 12.9~34.3
Cohesive Soil 5.3 30.5 64.2 94.7 93.6 64.2
1.6 ~ 9.0 17.8 ~43.2 | 51.9~7656 | 90.9~985 | 89.7 ~97.8 | 51.9~76.5




B) Character of Consistency

The objective of the test is to classify soil by Particle Size Gradation.
The character of consistency Is summarized in Table 9.6 and is

shown Fig. 1-2 in Appendix.

- No change of consistency is observed with increasing depth

below ground.

- Accordiﬁg to the consistency chart, cohesive deposit is to be
classlfied into ML or CL.

- Colloldal activity

Coheslve deposits are to be classified as non-active clay (rné.inly

kao!inite) and ordinary clay (mainly illite).

- Cohesive deposits are classified as being in a stable condition as
WL >Wn and Ic = 1.04 (0.90 ~ 1.18).

Table 9.6 Result of Conslstency

tems of |y, (o) w1 (%) Ip I It jo | Activity
Consistency . ' _ Ratio
Average Average Average Average Average Average Average
Value Value Value Value . Value Value Value
Represen- | Represen- | Represen- | Represen- | Represen- | Represen- | Represe-
Deposit tative tative tative tative tative tative ntative
Range Range Range Range Range Range Range
Cohesive 16.9 34.5 9.9 - oo 1.04 0.72
Soll 8.5 32.9 0.0 - - 0.90 0.58
~25.3 ~36.1 ~10.8 ~118} -~0.82
Note: CH: High plasticity and cohesive clay, non organic
OH: Organic clay with medium plasticity _
MH: Non-organic silt, mica or diatomaceous fine sand/silt and clastic siit
ML: Non-organic silt, fine sand, silty or clayey fine sand
OL: Low to medium plasticity non-organic silt, sandy clay low-cohesive clay
CL:  Low to medium plasticily silt, clay with sand or gravel, and low cohesive
clay _
Wn:  Natural water content
WL:  Liquid limit
Ip: Plasticity Index
If: Flow Index .
It Toughness index (it = Ip/H)

Degree of shear strength at plastic limit
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Ic: Consistency index (Toughness and stability of cohesive soil)
Ic = WL - Wn/lp
Ic = 1 Stable condition
Ic = 0 Unstable condition: Liguidizes by disturbance

Colloidal actlvity:

Colloidal activity =

Colloidal acﬂvity has deep tles with clay mineral and

geological condition of sediment, and is defined by

Skempion,

Clay is classified into four groups from non-active ¢lay to
high active clay as more than 2. 1t is shown as the
following formula.

Plasticity index Ip

Sofl particle (96) of less than 2p

Table 9.7 Classification by Colloidal Activity
Kind of
Activity Ratio Cohesional Soil Main Clay Minerai Deposit Condition
by Activily Ratlo

A <075

Non active clay

Kaolinite

»+ Clay of aqueous
and fresh water
sediment

o Clay of marine
deposit which
has been
leached.

A=075~1.25

Ordinary clay

Ilite

Clay of marine and
estuarine deposit

A>1.25

Active clay

. Including organlc
collold

* A=2isincluding
Monimorillonite
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C)  Specific Gravily, Wet Density and Void Ratio

The above are summatized in Table 9.8.

Table 9.8 Resulitof Gs vyt e
tems of Soil| Specific Gfavity Wet Density Void Ratlo
Properties Gs vyt {t/m3) e
Average Value Average Value Average Value
‘Representative | Representative | Representative
Deposit Range Range Range
Gravelly Soil 2.524 - -
2.422 ~ 2.626
Sandy Soil 2.538 - 1.832 0.447
2.448 ~2.628 | 1.702~1.962 | 0.350 ~0.544
Cohesive Soil 2.440 1.750 0.479
| 2.380 ~ 2.500 | 1.649 ~ 1.851 | 0.405 ~0.553

- Specific Gravity

The test results yield reasonable value with standard deviation
of less than 0.090.

- Wet Density

The tests was carried out by in-situ dry density with test pit and

{est results was obtained reasonable value.

Other factors are shown in the following formula:

(= L+ Wn/100
Tt wa/100 "1V
Gs ¥ 'Sr/100
where, 7yt Wet densily of soil (t/m3)
Wn: Natural water content (%%}
Sr: Degree of saturation {20}
yw: Density of water {= 1.00 t/m3)
Gs: Specific gravity



The average values are shown below:

: Dry Density Wet density Degree of
Depaosil, : Saturation
v d{t/m3} vt (t/m3) Sr
Sandy Soil 1.76 1.83 10.9
Cohesive Sotl 1.52 1.75 30.5
- Void Ratio

The average values of vold ratio are shown below:

Sandy Soil e=0
Cohesive Soil e=0.479

(4) Foundation Strata for Structural Design
A) Criteria and Distribution of Bearing Sirata

The load bearing strata for structures is assessed depending on
importance of the structure and the longitudinal forces to be carried by

the structure.

In general, the criteria for spread or piled foundations of bridge

abutments and piers is defined as the following N-values:;

Sandy Soll N > 30
Cohesive Soll N> 20

Result of soil investigation, the depth of 'bearing strata of the above N-

values and more than 50 are shown as Table 9.9,
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Table 8.9 Hearing Strata for Structural Design
~ Bearing Strata
Site N-Value more than 30 N-Value more than 50
Depth (Altitude) Soll Bed Depth (Altitude) Soll Bed
Barka R/A 3.0~35 Silty fine sand 3.0~ 8.0 Silty fine sand
(95.5 ~ 96.5) (93.5 ~ 96.5)
Al Muladdah 3.0 {97.0) Silty fine sand 4.0 {(95.5) Silty fine sand
Junction _ .
Khabu Rah 5.0 (94.5) Silty fine sand 6.0 (93.5) Stity fine sand
R/A .
Saham R/A 7.0 92.9) Silty line sand 8.0~ 9.0{9.5) | Fine to medium
sand
Schar R/A ‘5.0 ~8.0 Silly fine sand 12.0 ~ 13.0 Medium to
{92.5 ~ 93.5) {86.5) coarse sand
Al Tarif P/U 5.0 (94.0) Sandy site 6.0 (93.0} Fine to medium
sand
Al Khadra P/U 4.0 (96.0) Siity fine sand 6.0 (94.0 Silty fine sand
Al Bidaya P/U 4.0 (96.0) ~ Sitty fine sand 7.0 (93.0) Medium to
coarse sand

B)

Soll Vaiues of Bearing Strata

Soil values to decide the bearing strata for structures are surnmarized in

Table 9.10.

Table 9.10 - Soil Values of Bearing Strata

Wet Density | Coheslon of Internal Modulus of
Division of Soil the First Stage | Friction Angle Elasticity
vt c o Eo
{t/m3) (t/m?2) {Degree) (kg/cm?)
Sandy Soil 1.83 - Fig. 9.2 -
Cohesive Soil 1.75 0.625N - 28N

Note: N-value and ground water level are shown In the sofl profile.
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9.3

2.4

9.4.1

The Required Number of Lanes

The number of lanes will be determined from the ratio of Traffic Demand Forecast
(refer to Chapter 5) and the Traffic Capacity (refer to Chapter 6) of the Batinah
Highway.

In this Study the number of lanes will be planned in the following manner in

consideration of the present number of lanes and the planned traffic volume.
- Main Highway

The design traffic velume on the Batinah Highway in 2010 was forccast from
59,000 to 13,700 peu/day, and the maxirmum design traffic volume is predicted
to be 60,000 pcu/ day. so it has been determined to plan for 4 lanes the same as
for the present Batinah Highway.

- Interchange Ramps

The forecast traffic volume on the Muscat-side of the Barka Roundabout (R/A-3)
is 13,000 pcu/day, and 9,000 to 400 pcu/day for the others. The maximum
traffic volume Is forecast for 12,000 pcu/day, so the number of lanes for the
Muscat-side of the Barka Roundabout (R/A-3) has been decided as 2, with the

others planned as one lane.
- Section of Inflow of Roundabout

The width of the connectioh of the inflow lane and the roundabout will be

w=9m.
Geometric Design of Grade Separation Facillties |

General

The horizontal and vertical alignment for the grade separation facilities to be used at
the eight selected roundabouts will be as follows while making use of the design

criteria, survey data, and results of the geological (solls) data in Paragraph 9.2.



9.4,2 Horizontal and Vertical Alignment

(1)

(2)

®)

Horizontal Alignment
The horizontal alignment will be designed as follows:

- Changes In horizontal and vertical alignment will be gradual for safe travel
at high speeds (120 km/h).

- Horizontal alignment will be planned so that the grade separation facilities
can be designed within the right-of-way of the present roadways and

roundahouts.

- The foundabdut will be planned so that all intersection facilities can be
confined within the outer circle of the present roundabout; therefore the
connections of ramps with the Intersecting roads and roundabout as well
as the spacing of the footings and foundations, ‘can all be contained within
the circular space. The sight distance in the vicinity of the intersection
(where there will be no supports) shall be greater than those shown in
Fig. 9.3 for the Stoppiﬁg Sight Distance on Horizontal Curve.

The grade separation facility (flyover} for Rbundabout R/A-18 will have a
special shape. Refer to paragraph 9.4.3 for a comparison of the alternate

proposed structures,

Vertical Alignment

- The vertical alignment for a vehicle travelling at 120 km/h with grades of
3 %, 4 % and 5 % are given in Fig. 9.4,

- Of the alternate grades, {he one with the lowest height of grade separation |
facility will be selected.

Location for the Pedestrian Walkway.

The pedestrian walkway will be planned for the convenience of the villagers

while keeping in mind the concepts given in Chapter 8.



Grade Separation Type A

LEGEND

! Sight Distance
Range

: Flyover Support -

Grade Separation Type B

THE STUDY ON ROAD
DEVELOPMENT PROJECT

1 JAPAN. INTERNATIONAL

COOPLERATION  AGENCY

Fig.9.3 Sight Distance Related
to Roundabouts
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9.4.3

9.4.4

Preliminary Design for Grade Separation Facllity

The preliminary design for the grade separation facilily based on the above

consideration is as shown in Volume IV: Drawings,

Alternate Plans for Grade Separation Faeilities

The proposed basic plan for the grade separation facility is given In paragraph 9.4.3.
Alternate plans are made for R/A-5 (Al Muladdah Junction), and R/A-12 {Sohar),
and R/A; 18 (Aqr} which have been provided. These alternate plans should be given

further consideration with the development of project and its implementation.

(1} Roundabout R/A-5
The Proposed Concept.

R/A-S is presently of the T-shaped junction conﬂgufation. In view of the
traffic conjunction in this area, the Oman Government has already planned
“work to improve the intersection. The preliminary plan given In paragraph

9.4.2, based on this concept is a grade separated version.
Alternate Plan

.Compared to the other roundabouts, the volume of trafiic on R/A-5 has a large
volume of traffic in the directions of Muscat and Al Rustaq (Route 11). One
éoncept pfoposed places emphasis on this traffic. The plan placing emphasis
on the Muscat - Al Rustag traffic (Route 11} is based on the following concept:

- To allow passage of the heavy traffic without obstructing other traffic and
 allowing smooth passage;

- Mandatory stopping for secondary traffic;

- To clarify the primary and secondary traffic flows.

Comments:
The above two comments have the following merits:

- The proposed plan permits the traffic from the village to flow smoothly
through the roundabout.
- The alternate plan allows the largest flow of traffic to flow smoothly.



(2

The {wo proposéls above possess the following characteristics:

1} The original proposal enables the roundabout to ameliorate traffic from

the neighboring communily.

2}  The comparalive proposal prioritizes méjor traft_‘ic'directiohs other than

the trunk line for smooth flow.

Either of the above proposals call for a grade separation of the Batinah
Highway, leaving the role of the ground level lanes to be one of service to the
local community. Appropriate planning should be conducted to ensure

maximurn convenience.

The Fig. 9.5 gives a corﬁparatlve plan which glves priority to the traffic on
Batinah Highway and Route 11.

Roundabout R/A-12
The proposed concept

The location of R/A-12, Sohar, will be sited in the center of the Batinah
Highway where the land around lhe roundabout is most advanced. There is
an existing monument, but after completion of the study a new monument will
be erected by the government, and will be one of the most hmportant

roundabouts in the government.

For these reasons the proposed monument and grade separation facilities will

become ohe of the most outstanding landmarks in the Sultanate.
Alternate plan

From the point of aesthetics, it has been proposed to construct the grade
separation an underground facility. The underground facility for the grade
separation will make the menument stand outf but will required. special studies
for the concentration of the various struetures. For the local residents it will
not be possible to cross over the Batinah Highway in the vlchﬁlty of the grade
separation facility except at the intersecting highway. Fig. 9.6 shows the

proposed underground plan.
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(3)

Comments

The new proposed monument is expected to be some 40 m high and Is
expected to be visible by both drivers and local residents and is not considered

to obstruct the view.

Roundabout R/A-18 {Agr)
Proposed plan

The main flows of traffic at R/A-18 (Aqr) are towards Dubai and Muscat, and it
is proposed tc make the grade separdtion facility in those directions.
Therefore, the plan proposed in paragraph 9.4.2 places emphasis in the
Muscat and Dubal directions and the interconnection therewith. It is a
shortcul route which allows traffic to move at 120 kin/h, and requires no
relecation of the local residents. It will be necessary to elevate the grade
separation facility at 2 locations, one on the Batinah Highway side, and the
other on the Route No. b side.

Alternate plah

The comparative Iplan is to make maximum use of the existing roadway for the
grade separation facility. In order to keep the relocation of local residents to a
minimum, it will be necessary to reduce the design speed {60 km/hr1) of the

vehicles. Fig. 9.7 gives a plan of the comparative concept.
Comments

R/A-18 (Aqr) is the branch-off junction for the Dubal and Musandam
directions, and is an 'important symbol for Oman. For this reason, for its
importanée as an interconnection to Muscat and Dubal the speed of 120 km/h
has not been changed, and as a symbol a new grade separation facitity with a

monument is recommended to be bulilt at this intersection.
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9.6

9.5.1

|| EstimaleiConsmeli_on.Costsl _ Conduct Technical Study | |
for Various Combinations | of Various Combinations

Preliminary Design of Bridges

General

In paragraph 9.4, (Geometric Deslgn of Grade Separation Facilities) the type of
facility structure was determined at the time the field survey and boring for the
foundations was conducted at the project reundabout structures. Preliminary
design for a total of eight roundabouls was performed. After the type of structure

was determined, the aesthetics were considered.

After the evaluation of bridge, types was determined, preliminary design was
petformed, preliminary quantities were estirnated, cost estimates were performed as
described in another chapter, construction planning/implementation planning

prepared, and the data for economic analysis was obtained.

The flow chart for the grade separation structure together with the selection of scale

was determined in accordance with ihe following flow chart in Fig. 9.8.

Environmental Studies I Study Design Standard Survey Social Conditions |
. T
Design Condition | Conditions {or Bridge { Discussions with
Lenghth, Width Omani Officials

Horizontal & Vertical
Alignment, Clerance
Under Bridge, Load

Conditions
Y | : t
Compare Location and = Compare Brigde Spans Sclect Allernates |,
Shape of Substructures [or Superstructures

y

Make Combination of the Various
Spans of Superstructures and
Substructures and Make Cost
Estiamtes for the Design

I |
v

Make Overall Comparison I

1

Select Bridge Types

Figure 9.8  Flow Chart for Selection of Flyover



0.5.2 Bridge Design Criteria

The Bridge Design Criteria used in this study is as follows:

(1) Superstructure

Bridge Type ¢ RC or PC Bridge
Bridge Live Load : Omanl Standards, revised in 1994 (re.fer to Chapter
6.2)
Bridge Width : 12.7m
Material Strength _ _
~ Concrete : 028 = 350 kg/em? (precast)

028 = 350 kg/cm? (precast)

Reinforcing Bar : 1= 1.800 kg/cm?
o1 = 1,400 kg/cm? (bridge slab)

{2) Substructure

Abutment :  Inveried T-Type, RC Abutment
Pier : Inverted T-Type, or Rigid Frame n Shape Pler
Material =E-‘)trength ‘

Concrete : o28=240kg/ cm? (precast)

028 = 80 kg/cm? (precast)

Reinforeing Bar : o1 = 1,800 kg/cm?

(3) Foundation

The foundation will be constructed with RC piles locally available.
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