2015/116538/111 : a5

Volo dbd ( \YY )iy 55050 ol
FEWR| I PO DX | IR

¢ @ ol ladadklt g b jutig

¢ Al Alamall lgally ¢ ) andai Ly Y4AS L (£) W8y opslEll Jle g DY) ey

¢ Pl BBl ol Yoot Rt (Y4) ) ol e

el Calialiaial ety Yo g A (V1) 3 el Ll e

¢ Pyaall Iadadiillg Soalll 810 caidatill JGelly Yo v € Zad (VA) 28y (gea¥) JLaN e

oo Aaalill ¥l e aally Galall cllal i) Jals g il eyl Galae aldiel e
axial) ¥ VY alad S olall aetant 8 Jeall adlge 8 axglly Lliialls oLl Jleel

¢ Ya\\'"/\/T C.,;_)U.:

—1 ot by R

(V) dales
Tl e b il € o AW o dlpan o s Sl aall 4550 S Jslie Y s Y
alea ol ela o amiad o ane il Juall of Canaylly Baladl Jabeall Al of wljas

O Wyt ol adle Mg b (e o p3aS f Adie o AS e ) Anb ) AL Al

LA ) (gAY Cileally aitiall Lpald) e diuee A8l ee 33 oy ¢ AdaiV)

Building No. 122 - Street 836 - Zone 61 | WY Edhale - AT E S VY Gl B

oY




2015/116538/111 ;A3
2015/5/19: ot

(Y ) dsbee

ey il | &2 gummid |

—i b WSy el o Jaad) die AN Che gl Jag il Ble e can

Ll el 2oty ¢ dpalh e 5pobiall ciladailly AdaiV s Al Joliall o gy 0
gl b Bl sl g el
(Al ol oumYls Al Yy Apiadll sl g ap s o Jolaadl o g LY
Jes anlil Dlagly Smlea e 4D Aleadl Cilaflhie aves pudagy ¢ Jeall 3l
Jaget) dpnsiall CSLYY 8 Dljiall o3 jeeall Jae g ¢ lall dlans apiil Sl all
e bl o) Eigas el AU claliall cses 330 ade iy WS ¢ g5l
- Jlee¥l by Cilyjiall el e ]
Careayl) Jaaily dalall Alla 8 A0l (e eyt o Jsaalt Jolaall e oy LY
PRV I PRV PR - TV SYRVSTRLR I EON [ (PR N [ PR SR IV TP PN S
. Al
b e gl POl e IS LS sl Sale by Jaadl Al axy J5aall o3k o cany
il Al Al Leilla ) Leanag salels datbiall e ohal1 Al as dia Y
- lgle
Cduainall Cleadl lasaas Al Jag il 80y Jeadl 5y o iy L0
cdaidall leall U8 e soaaall saall DA Jeall Sy o cany 1

[2at

Building No. 122 - Street 836 - Zone 61 WY Agaie - AV g UL LAY G

oy



2015/116538/111: 3,0
2015/5/19: 50

(¥) dolw
et i) ey A<l A it Jaall e (e Ayl SLGAN damiall Al Y1 )5 0 Cany
ol e sy Lgie eda e o Lgtle 1) Aaladl cndad 1305 ¢ gyl Alead AU culdalgn Y
BN U

ULS il J‘ Ot 3 99 tL_g_aJL] ‘F.:.wn u\.ﬁ \.3‘! ‘ai_s_“ ji ;;L_\:]H 2 :\4; ;,\ el IS VA L_.Q.j_.m_) 4_1“.}::5:: N

}i u_'n_.g.._a.a_)H uhu_.obumj_:\.n(i\ ) = J._‘IS@LMELJA\ ‘MJMJ—A’J‘

‘Ljoﬁu o ¢l u_ﬂaa_a‘).‘c:._ujd_.os\_a.o\h()_h D) u_.q_}__ﬁizl&l_*mi_wdcj_v‘a]\

-1 3l Ll ghg Aaiil

039 SLadll Carall 8BS jaje 558 ae Jead ddse Jed e dgdunl) 0% of sy
» hral edl A BLEA Al Al L B s
H;LS_BU_JBLLAM jjﬂ@(@@b%‘)@ﬂ\bb?‘ _)_49}.31—!-‘.1-1‘_ S

e 1%

.L_:Laﬂl

48 J8 Y gy Jesy sliall yas Job e (il ) barall hall e 008 o Gy 2
(Sl ) il ghall Jleaiad &dla 8 (Yo gt 18V 0) 5 (Vo st sIS A} e
Jlea¥ 2585 5)K0a pul) M Ladl b oDl canally 3331 8 ey ¢ sl Gy (383 b
S gl ) dglay)

i g (Vo) o JEBY gl o1l eV e Allaall o Cilya Al iny
Jaall a0 25 W e el Jile sl (055 ) sy ¢ il A (e g 151 585
23 S e ey Yy B8 g Jagpll aSaa 5% o e aSTY Bayg da g Ct0 e
- Cabyladl

Building No. 122 - Street 836-Zone 61 | 1) Ailia - A¥T g 3 Yy _udi 3,

0¢



2015/116538/111 : L&)
2015/5/19;  zui

Jb Al ALkl oy Wagag Alla 8 Jyally Speatill daiadall clatdll 580 o sy 2

o al AT Alls 8 Jadd g 2l

HiaaDlag (pes 0) o LeSan JB Y 2160l e A il il L)) 066 o) iy s

el Ul g Lty l AeSae 09585 (3 camy ¢ olaall ol Ajle ()55 (s Laiand
C1SSE LSt il sl

agd o el b Al all LY s A0 el 5l daaall el LS 1Y )

L By el

21 ol Adla Jpda ol L g capaa )l Ak ey SLAN Jolal LY
(o) e I Bual gl bt s oA aally Caal haug o 38l

(e A) e B 5 s

Jade ) satas (5e<0 Alpall Giad oA Gadll 53l (e Blall Aglaad Allae o L) g WY
0555 s ¢ isall Jada e e (0) oo A J& Y O o cipa )l Ala e S
o J8 Y dilue il palall Jasdl e S lede (08 G plall LS g
il 35S0l BLaal yacd 5Ll Adnall Lo 68 ity (S0 ooiend) (o e

el (z)

Building No. 122 - Street 836 - Zone 61 l TV Aglaia - AT g LS AYY el o

o¢



2015/116538/111 :  A8,0
2015/5/19:  y5a

(¢) dales
bl Liuaylly Jand) éba Joa dliall Clpasd dalall a gyl

Sbpaall ppanat die gg bl Jys bl slaall Aa Jlae¥ 8 39 Jyladl e ciay
=t o o el A e cang LS Jeall pige Jgn i) dgal dba Vs
Shbadly Dlaaally SN AS A yog o Jaad) dihic e Ayl sLGa diayl Joad
- pdsall Anlall g AR g saalgiall

Zaall 4ltia (35S clizals ilaie 5 Jalae ) el iy adly A M1 088 o -

 Tige diliddl Aba¥) diea VY,

s daaiiall byl Y adle syl Caa Ul Ayianl Iihall ads Jyia) e caay Y
mipai o Jsranll @lldg sLiall Laradall ciljlially 2l Legle Tainga g pall
K e Gl U
b plele g Ll Jhuas s B 5LGe % e Jee Alla ALY
bl 1) Baplall jle Jado sLiall jas dast el 30 (e pppea e Jpeasd ]
I Gy amg Vs JalS JS8y Cana il 3l2 !
DAL Caual Ll A% 4 il AP saleally dgpiailly dali Y Cla il aay .

Bkl on JAla Bl jes Jee 40184 aae Alla &

Building No. 122 - Street 836 - Zone 61 TV Adhate - AT £ LG VYY S B

o1



2015/116538/111 : .80
2015/5(19: ol

2l a8 13 BLdally DLl 4l dubiall AabS 1 Dilaglll gy LG Aglas oy =
slbiall (3he il il 28l Shlball e 4Sn Hlua 6 gl Jals Gl s
—1 o e Adaadle ae Sheall Jaddesallg 40l B s e abiall
Saleally plall D) (e sLEN dlea Concd Alle TadlS5 )08 oyl A8 cuilS 1)
-l A5 e RS 56y (aw A0 ) e Leli) JB Y ) e o Aty
Jbee 20a) KA ¢ LYY ainy (Sanb ddle 5o Aoyl LR 5l ASpa cailS 1Y) o
. 5Laal
oLl pranal aie dalall JldYl Vs 0 50deall dalall Cldaalsally a1 359 un
Cdia W awg el o)
bl Jalae lae Lo iisall deua V) o Leddy f cibll Jsday meny ¥ .0
A daiaial
Sihlall lae La ¢ d85all a1 e cla¥ill o el claball i menn Y LY
A Aeacadl)
siadl il aan Ay igall Caea ) ABUA o Akl il J5Rll e sy LY
AL b 8l ails e L JS
Ehpaid) Jeo Jia Asigall Aba M) 3 FEY) 590 kit g Joidl e cany LA
haxdl dagdadilly 00l 3)hs (e aliall SLEAD (34 Dllalil) 2865 (o)l algag
sadinall gAY bl il 85 K3l lillaiall e lajey ¢
- OYY il B andans sSas gy Gisell e WS sl 06 o 8

Ll GG emilly Lad) e asding gl Galiall Wdle Cina il o< o Y

Building No. 122 - Street 836 - Zone 51 Y Akie - AT S LB LYY Gl 6

ov



2015/116538/111 : 5,0
2015/5{19: &l

e iea )l adse o Lggead )y uabially Baa ¥l slay 8 DAY slelie
Cdaladl Calaaal
ol ey Lol casasie days ¢ Ciaally Bophall Cignie (338 3lelie Y
- sl
Cila gl selyal LA Led 2 by Al (S 3 dals LWl Juld selaal ol Y
daaldyy Ay g 5l
ey SLhe s (g)g pe pSad Jilug aali

o gradl o 3Ll ASm Bad Y s haaiall il Judl g0l LYo

——

¢

Ma.aj')” C—J:u.u e aL‘_mM L._Q..\Jm'.} PrI=X JJ.“ m\_ml\ J_S'-‘Al‘ d.a.c _)L.\.\C-Y\ ‘:9 ..'.\..:5)” A0
Al @l ol Gyl i )

LA s Aghy Tl dpay Y 08 o ey Y

( 0) Balaw

Coysiia e bldel ShEN e 3% ¢ deady Led OS¢ aidall cleall piea Lo

B 1Al O e ks
o peal! ladadeill] g dadld! o)

VYV sl e
aY.rvo/ 0/ \4: :

Building No. 122 - Street 836 - Zone 61 1) dihie - AV g LS VYY Ll B

oA



04



BUILDING .- -
UNDER + - | B
CONSTRUCTION ; = © . .
Ao |

N
2.70

g IR . S .. SIDEWALK.
ROAD RIGHT OF WAY

8.00 MIN.

CONSTRUCTION FENCE m m o j @ Z

(1) o3 zised Leiplanty Zaia W) dglan




/ﬂ .,u.Hl.}.,I_ |
D A
Vo .
/,, rwiim : : ,ux
B b
| S| P
__W.M - i : f ;o
o

BULOING /[ + ¢!
UNDER & -+ - ¢ fr o F s
: ] 1.50 MIN.

CONSTRUCTION =+

- .~ L ' i “I.l
b..r — - s
_ T U
st i
: m : N
P, b -7 . i
I T :
: H . H i
. Voo, .
\ : ' . t

270
2.40 MIN.

o SIDE WALK
- T . | ROADRIGHT OF WAY

SECTTON 2

CONSTRUCTION FENCE

(2) 30 o0

LR



Y



5.19 LANDSCAPING
Apartfrem the amenity bensfits, the landscaps
treatment of medians, junctions and verges can
have practical advantages. By ground
modelling, perhaps in conjunction with planting.
the layout of the road can be made more
obvious to traffic.

Landscaping can play an important part in aiding
drivers waiting to exit the minor road by
providing reference points or features by which
to judge the speed of drivers approaching on the
major road. This is particularly useful where a
major/minor junction is located in an open
landscape, where there is a lack of natural
reference points. Planting can also provide a
positive background to the road signs around
the junction, whilst visually uniting the various
component paits. It is imporiant that a wider
view does not distract from the developing traffic
situation as the driver seesit.

Specialised planting, which might be more
appropriate in an urban area, generally requires
greater maintenance effort if it is to be
successiul. The preferred maintenance method
is an automatic irrigation system connected to a
return effluent main. Approval for any such
scheme must be sought from the Director of the
Civil Engineering Department and the Drainage
Division. If a return effluent main is unavailable,
care should be taken so that watering does not
require tankers to obstruct trafficked lanes at
any time.

A well defined maintenance programme should
be developed if extensive planting is used to
ensure that such planting does not obscure
either opposing traffic or traffic signs at any time.

In rural areas, planting should be restricted to
indigenous species and be related to the
surrounding landscape. In the desert, for
example, any planting of other than local
species would appear incongruous and
landscape treatment would normally be
restricted {o ground modeliing.

At roundabouts, the areas required for visibility
envelopes can be planted with species having a
low mature height, with higher and denser
species of bushes and trees towards the centre
of the istand. Due allowance for the situation
that will develop with matured growth must be
made.

Apart from the amenity benefits, the landscape
treatment of roundabouts can have practical
advantages. By earth modelling, perhaps in
conjunction with planting, the presence of the
roundabout can be made more obvious to
approaching traffic. The screening of traffic on

the opposite side of the roundabout to the point
of entry can, without restricting necessary
visibility. avoid disiraction and confusion
caused oy fraffic movemenis of no concern to
a driver. Planting can provide a positive
background to chevron signs and direction
signs on the central island while visually uniting
the various vertical features and reducing any
appearance of clutter.

Generally the planting of roundabout central
islands less than 10m in diameter is
inappropriate as the need to provide driver
visibility leaves only a small central area
avaitable. Such a restricted area of planting is
out of scale with the roundabout as a whole,
and becomes an incongruous "blob".

Recent experiments with a ring of black and
white paving laid in a chevron pattern inside the
central island perimeter at a gentle slope have
proved successful in improving the conspicuity
of central islands and they can be effective
from a safety point of view (Figure 5.14).
It is common to construct features such as
coffee pots etc. in roundabouts. They become
a focus for the traveller, and if designed and

positioned correctly will prove an asset to the
surroundings.

Lighting of central islands or any landscape
feature is important, though care should be
taken to avoid distraction or dazzle to drivers.
\——\
\\
N\
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Figure 5.14 Contrasting Chevron Markings

for Roundabouts



of carriageway available and the positions of
existing property accesses that have to be
accommodated by the closure.

Any barriers or turning heads shall be designed
In such a way as to ensure that emergency
vehicles are able to gain access. This is
achievable by the use of lockable barrier gates
or demountable bollards. Whichever is chosen,
It must be capable of preventing private vehicles
from passing through the restriction. For this
reason, solutions such as a route through a
landscaped area are not recommended as they
are open 1o abuse, particularly by drivers of four
wheel drive vehicles.

Whatever the designed restriction, adequate

access and parking shall be provided for
residents.

Partial closure allows access into areas.
However, by the use of width restriction or
raised road humps it is made unatiractive for
general road users.

Partial closure is often incorporated at
undesirabie locations aiong the major road to
discourage use such as at accesses near o
major junctions. Where the minor road has to
remain open due to emergency vehicle access
requirements or limited access routes into the
development then pantial closure is an easy way
to control general use.

¢



A safety fence is considerad flared when it is not These installations will require upgrading to

parallel with the carriageway. Flare is normally current standards and each instailation should
used to locate the barrier terminal section further be considered on a site by site basis.

from the carriageway, 10 minimise a driver's
reaction to a hazard near the road by gradually

For further reference on the different types of
introducing a paraliel safety fence installation, to

safety fencing refer to the British Department of

connect a roadside barrier to a hazard nearer Transport document TD 19/85, Safety Fences
the carriageway such as a bridge parapet or and Barriers, and the American Association of
railing, or to reduce the total length of rail State Highway and Transportation Officials
needed. Reference Figure 5.11. publication, Roadside Design Guide. For

details of specific safety fences the
Flare rates are a function of design speed and manufacturers’ technical literature should be
safety fence type. Bearing this in mind, Table referred to.

5.9 shows typical flare rates.
5.16 CRASH CUSHIONS

Design Flare Rate Flare Rate for Fence . )
Speed for Fence beyond Setback Crash cushions or impact attenuators are
(kph) within protective devices designed to prevent errant
Setback | Rigid System | Semi-rigid vehicles from impacting fixed object hazards.
1:x System This is achieved by gradually slowing down a
140 1-35 4:03 117 vehicle to a safe stop (from possible head-on
120 1:30 1:20 1:15 impacts) or by redirecting a vehicle away from
100 1:26 1:17 1:13 the hazard (for side impacts). Crash cushions
80 121 1:14 111 are ideally suited for use at locations where
;g Hg 11':181 5 fixed objects cannot be removed, relocated or
"Refer to manufacturers technical fiterature for special made fo breakaway, and cannot be adequately
conditions. protected by a normal safety fence.
Table 5.9 Typical Flare Rates Crash_ cushions_ primarily serve to lessen the
severity of accidents rather than to prevent
The length of safety fence required should be them from happening.
such that it protects the vehicle for the full extent : L
of the hazard. This includes the iength of the Crash cushions work on one of two principles,
approach flare, the length of the hazard and the either absorption of kinetic energy or transfer of
runout iength beyond the hazard. Tne runout momentufm. In the flrsthfnlstqnce the kinatic
engh e parulary mporant on singe  0170% 8 £ oy et s sbeoroe by
carriageways where protection is required for the use of water .fined containers Cras?”:
vehicles travelling in the opposite lane. '

cushions of this type require a rigid back stop to

] resist the impact force of the vehicle.,
Underground Obstructions

Where there is a risk of driven posts or standard
concrete footings interfering with cables, ducts
and pipes and the alignment of the safety fence
cannot be adjusted to avoid the obstruction, or
the depth of pavement construction is such that
the standard driven post or concrete footing
would not penetrate into the subgrade, special

The second concept involves the transfer of
momentum of a moving vehicle to an
expendable mass of material or weights. This
may be sand filled containers. Devices of this
type require no rigid back stop.

The design procedure is relatively straight

posts or footings shall be provided with the forward and basically relates to the number of
approval of the Director of Civil Engineering crash cushion units being able to slow down a
Department. design vehicle, at a design speed under an
acceptable deceleration force. Most
Existing Systems manufacturers have design charts to select an
With the development of technology and appropriate layout.
understanding of this subject, it is a fact that
older installations are sub-standard and do not The most common application of crash
always meet currentrecommended performance cushions Is at an exit ramp at an elevated or
levels. These deficiencies usually fall within two depressed structure, where a bridge pier
categories, those that have structural requires protection. However, they may also
inadequacies and those that are improperly be used at temporary road works or used to
designed or located. slow a vehicle down on a slope when the

brakes have failed. For optimum use, the
crash cushion should ideally be placed on a
retatively flat surface. Kerbs should aiso be

16



impacts, the roll angle toward the barrier
imparted to high centre of gravity vehicles may
be enough o permit contact of the top portion of
tne venicie wiin objects on top of or immediaieiy
behind the fence, eg. bridge piers. Commonly
used rigid systems are the New Jersey Barrier in
the USA, and the British Concrete Barrier in the
UK.

Typically the system is relatively low cost, has
generally effective performance for passenger-
sized vehicles and has maintenance-free
characteristics.

End Treatments

The untreated end of a safety fence is extremely
hazardous if hit, as the beam element can
penetrate the passenger compartment and will
generally stop the vehicle. A crashworthy end
treatment is therefore considered essential if the
safety fence terminates within 10m of the
travelled way and/or is in an area where it is
likely to be hit head-on by an errant vehicle. The
termination of the safety fence should not spear,
vault or roll a vehicle for head-on or angled
impacts. For impacts within the length of need,
the end treatment should have the same
redirectional characteristics as the standard
safety fence, which means that the end must be
also properly anchored.

There are a number of different types of end
treatments which work on a range of principles,
some of which are listed below:

- Breakaway Terminais

- Turned Down Terminals

- Energy Absorption Systems

- Special Anchorage for Cable Fence
- Anchorage into Embankment

Further reference is essential to select the most
appropriate system for each particular situation.

Transitions

Transition sections of safety fence are
necessary to provide continuity of protection
when two different barriers join, when a barrier
joins another barrier system (such as a bridge
rail) or when a roadside barrier is attached to a
rigid object (such as a bridge pier).

The transition section should be the same
strength or stronger than the two systems.

The transition should be long enough so that
significant changes in deflection do not occur
within a short distance. Generally the transition

)

length should be 10 to 12 times the difference
in the lateral deflection of the two systems in
question eg. for a beam deflection of 1.5m the
fransition shouid be around 15m.

Drainage features such as ditches should be
avoided at transition positions as they may
initiate vehicle instability.

The stiffness of the transition should increase
smoothly and continuously from the less rigid to
the more rigid system. This can be achieved
by decreasing the post spacing, increasing post
size or strengthening the rail element.

Selection of Safety Fence

The selection process is not easily defined but
the most desirable system is one that offers the
required degree of protection at the lowest total

cost. Table 5.6 summarises the factors to be
considered.
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5.15 SAFETY FENCES

General

A safety fence is a longitudinal barrier used to
shield motorists from natural or man-made
hazards located along a road. it may also be
used to protect bystanders, pedestrians and
cyclists from out of control vehicular traffic.
Safety fences may be located in the verge or
median depending on the particular
requirements and location. Refer to Figure 5.11

for the definition of terminology used in safety
barrier design.

The safety fence is designed to prevent an
errant vehicle from leaving the carriageway and
striking a fixed object or feature that is
considered more hazardous than the barrier
itself. This is accomplished by containing and
redirecting the errant vehicle.

On a divided road, a safety fence is located in
the median to separate opposing traffic.

Safety fences should only be installed if they
reduce the severity of accidents. This may
appear subjective, but generally a barrier should
be provided if the consequences of a vehicle
striking a fixed object, or running off the road
are determined to be more serious than hitting
the safety fence itseif. Other considerations are
traffic speed and traffic volumes and a cost
analysis.

The cost analysis is based on:

. Removing or reducing the hazard so
that it no longer requires protecting

o Installing an appropriate safety fence
® Leaving the hazard unprotected.

Median safety fences are generally provided
where the median width is relatively narrow and
the traffic volumes and speeds are high. They
may also be provided where the separated
carriageways are at different levels, as the
likelihood of an accident increases the steeper
the slope between carriageways. It is important
to provide gaps in the median fencing for
emergency use and maintenance.

Embankments

Embankment height and side slope are factors
in determining safety fence need. The provision
of safety fencing should be considered when
slopes are steeper than 1 in 5 and/or the height
of the slope is greater than em, refer to Figure
5.12. Rounding slopes reduces the chances of
an errant vehicle becoming airborne. The
optimum rounding may be defined as being the

TA

minimum radius a standard size car can
negotiaie without losing tyre contact. This is
dependant on approach angle and speed as
well as the characteristics of individual vehicles.

Roadside Obstacles

A safety fence should only be instalied if it is
clear that the result of a vehicle siriking the
barrier will be less severe than the accident
resulting from hitting the unprotected object.

Generally, if an object is greater than 10m
from the travelled way, it does not require
protection.

Table 5.5 summarises of the various needs for
safety fencing.

Pedestrians

The most desirable solution to protect the
innocent bystander is 1o separate pedestrians
and vehicular traffic. If this is not achievable
then consideration of safety fencing shouid be
given at schools, busy commercial and retail
centres, sports venues and other locations
where high pedestrian movements are
anticipated or observed.



appearance of both highway and
development adjacent to the highway.

the

Refer to HMSO publication, Designing for

Deliveries for detailed explanation and
quidelines of requirements for service
roads/fareas, and turning movements for

different vehicle types.

5.12 PEDESTRIAN FACILITIES

Pedestrian facilities are generally found within
the verge and at road crossing points. The
provision of paved pedestrian areas is related to
the function of the roadside development. itis
often difficult to obtain reliable estimates of
pedestrian volumes and movements. For this
reason, studies should be carried out at the
concept and preliminary design stage. All urban
roads and junctions shall allow space for
footpaths uniess the area strictly forbids
walking. A width of 2.0m should be provided
depending on pedestrian needs. The width of
paved pedestrian areas should be increased to
a minimum of 3.0m near schools, large sporis
venues, commercial areas or other areas with
high pedestrian volumes. Footpaths may be
constructed of paving blocks or concrete and
laid to crossfalls of 2% towards the roadway to
permit drainage.

Where possible a separation area should be
included within the verge which acts as a buffer
between vehicular and pedestrian traffic. The
separation width should be designed to
discourage pedestrians from standing at the
kerbside. This is achievable by providing a
number of obstacles such as low planting,
raised blockwork or pedestrian barriers. A
minimum separation width of 1.2m is desirable.
A separation width is not required in commercial
areas with on street parking where wider
footpaths are usually provided.

Pedestrians should be actively discouraged
from crossing roads along the length of dual
carriageways. Special pedestrian refuge
sections should be provided at selected points,
or ideally at junction locations. [t is
recommended that these refuge areas be a
minimum of 3.5m wide and should be staggered
so that pedestrians are noi able to approach
and cross both carriageways in one line.

On roads with a posted speed of 60kph or less,
it is recommended to provide a pelican crossing
(signalized pedestrian crossing) or a zebra
crossing (pedestrian crossing defined by road
markings) as a crossing peint for pedestrians.
These crossings should be located, signed and
marked in accordance with this manual and with
the Qatar Traffic Manual.

14

In areas with high volumes of pedestrian traffic,
footpaths shouid be provided on both sides of
the road. Some urban areas and most frontage
roads can be served with a footpath on one side
only. In these areas, fooipaths must be
continuous for the full pedestrian route.

On rural roads, footpaths are not usually
required, except along sections of road where
there is substantial residential or commercial
development. In such situations, footpaths are
usually located between the bottom of the
embankment and the property line.

Pedestrian Ramps

In order to provide adequate and reasonable
access for the safe and convenient movement of
pedestrian and handicapped persons, including
those in wheeichairs, kerb ramps should be
included at all pedestrian crossing points. Kerb
ramps should be at least 0.9m in width, sloped
at the rate of 1 in 12 or flatter, and located on
the pedestrian side of the kerb face.

The edge of the ramp facing the cartiageway
shall be flat and set 25mm above the level of the
road pavement. Drainage equipment such as
gratings should not be placed in ramp areas

where they may caused a hindrance to
wheelichairs.

Structures for Pedestrian Movements

The need for a pedestrian grade separated
structure such as a footbridge or underpass
must be investigated in some depth for each
particular situation. The investigation should
cover studies of pedestrian generating sources,
travelling  patterns, crossing  volumes,
classification of road io be crossed, land use,
location of adjacent crossing facilities, and social
and cultural factors. The structure to be provided
must accommodate handicapped pedestrians
and those with wheelchairs. Ramps should be
provided to a preferred grade of 1 in 12
However, a maximum grade of 1 in 10 may be
used in difficult locations. Level landing areas of
1.5m length should be installed such that no
individual ramp section is longer than 9.0m.
Handrails should be provided on all steps and
ramps. The width of the walkway should be a
minimum of 2.5m between walls or railings. it
may be necessary to install pedestrian barriers
in the vicinity of the structure to deter
pedestrians from crossing the road at-grade.

A pedestrian overstructure is preferred to an
underpass. An over structure should be
designed to be in keeping with the surrounding
area in terms of geometry and architecture. The
required headroom clearance for overstructures
is detailed in Clause 4.6. Lighting and fencing
should be considered on a site by site basis.



Parking Exciusions

Parking shall be excluded from the following
locations:

. Junctions; to provide space for
pedestrians to cross and to maintain
adequate visibility. See Figure 5.10

® Bends; to maintain adequate forward
visibility for drivers

. Pedestrian crossing points; to minimise
crossing width and enable crossing

pedesirians to be seen clearly by
drivers

* Any other tocation where parking would
cause unsafe conditions.

*in all cases parking must not encroach on visibility splays.

Figure 5.10 Typical Parking Lane
Treatment at T-Junctions.

5.9 SIDE SLOPES

Side slopes fall into two categories,

embankment and cutting. They serve two main
functions; firstly they provide structural stability
to the road, secondly they provide a surface on
which out of control vehicles may travel and
recover, minimising the chance of overturning.

Where possibie the side slopes should fall away
from the verge at a slope of 1in 5. Itis usual to
consider the provision of a safety fence when
slopes are steeper than 1 in 5 and/or the height
of the slope is greater than 6m. Safety fencing
is discussed in Clause 5.15. Generally, it is
better to use flatter slopes, providing there is
adequate fall for drainage. Slopes in cutting
should not be steeper than 1 in 2 and preferably
should be 1 in 3 to allow mechanical
maintenance equipment to be used on the
slope. If there is insufficient width which would
require slopes steeper than 1 in 2, then partial
or full retaining walls should be used or some
method of slope stabilisation. Retaining walls
should be set back from the carriageway to
avoid a constricting feeling and reduce stress
for the driver.

Cut and fill slopes should be flattened as
appropriate with the topography and be
consistent with the overall type of highway. The
intersection of slope planes in the highway cross
section should be well rounded to simulate
natural earth forms. The rounding and flattening
of slopes minimises drifting and wash out of

loose material such as sand and hence reduces
maintenance costs.

It is recommended to carry out an adequate
geotechnical investigation prior to specifying
slopes. The investigation will determine the
maximum slopes for cut and fill and the criteria
for benching or erosion protection if required.

Benches should ideally be 4.0m in width and
laid to fails of approximately 1 in 20 to avoid
ponding of water and consequential slip failure.

In rock cuttings it is recommended {o include
ditches and a debris verge to provide a safe
landing and catchment area for possible rock
fall, and removal of surface water run off. This
additional width also provides a useful area for
rock face maintenance. It is becoming common
practice in the UK for rock outcroppings to be
left in place for reasons of economy or
aesthetics. This may be considered for
application in Qatar. However in such situations
this may prove lethal if a vehicle were to collide
with the outcrop. It is recommended that at all
such locations a safety tence be provided.
Refer o Clause 5.15 for safety fences.

For details of sand slopes, wind blown sand and
dune control refer to the Kingdom of Saudi
Arabia, Ministry of Communications, Highway
Design Manual, Book 2, Section 1.16, Sand
Dune Control.



it is not recommended that narrow medians are
used on rural roads.

A narrow median should not be considered if it
is possibie to provide an intermediate or wide
median at that particular location. Acceptable
standards for the remaining cross section
elements should be maintained.

intermediate

intermediate width medians are those in the
range 4.0m to less than 8.0m and are generaily
wide enough to provide for a left turn lane. A
width of 6.0m is the desirable minimum to
provide a left turn lane and a residual median,
and a width of 8.0m is the desirable minimum to

shelter a crossing vehicle undertaking a U-turn
manoeuvre,

Wide

Medians 8.0m or greater in width provide space
for effective landscaping and may be used for
signing, services and drainage. Wide medians
may also be used to absorb level differences
across the road reserve. Rural medians should

be a minimum of 8.0m wide with a central safety
barrier.

A disadvantage of wide medians occurs at
signalised junctions, where the increased time

for vehicles to cross the median may lead to
ineffective signal operation.

Wide medians should not be implemented at
the expense of reduced verge widths. Verge
widths are required for pedestrian walkways,
installation of services, traffic signs, drainage
channels, parking etc. Any significant reduction
in verge width may result in hazards in the

verge which negate the advantages of a wider
median.

It is recommended that urban medians should
be kerbed and that rural medians should be
provided with an edge strip and not kerbed. A
kerbed median is desirable where there is a
need to control left turn movements and is also
used when the median is to be landscaped. In
the rural situation, a depressed median is
preferred as this improves drainage of the road.

Special attention should be given to drainage of
medians. If the median is kerbed, the median
surface should be designed to have siopes of 2
percent, and should fall towards the centre of
the median if unpaved, or slope out if paved.
Depending on whether the median is paved or
open, or planted or not, the drainage should not
interfere with the operation of the highway.
Paved medians may require positive drainage
systems incorporating manholes, pipes etc.
Non-paved medians may be self-draining, but

v

again, consideration should be given to the
provision of additional storage capacity or
outlets to allow for storm conditions. All
drainage inieis in the median shouid be
designed with the top flush with the ground, and
culvert ends provided with safety grates so they

will not be hazardous to out of control vehicles
that run off the road.

It is common practice o landscape medians.
This is seen to provide a better environment and
reduce driver stress. Careful consideration
should be given to the choice of planting to
ensure that visibility and stopping distances are
not impaired. Furthermore, the upkeep of the
landscape and growth of the plants should be
designed for minimal maintenance and hence
less disturbance to the road user.

Watering shall not require tankers to obstruct
the frafficked lanes at any time.

Where two abutting sections of highway have
different carriageway widths it is desirable that a
smooth transition should accommodate this
difference. The transition should be as long as
possible for aesthetic reasons and preferably
occur within a horizontal curve.

5.7 VERGES

The verge is a width of the reservation which
facilitates additional functions essential for the
operation of the road. As a minimum verges
must be able to accommodate highway signs,
structures, utility services such as walter,
electricity, Q.TEL, drainage, and additionally
such items as traffic signals and street lighting.
Where a verge is adjacent {0 a development a
set back may be required. Verge widths may
vary from a desirable minimum of 3.0m up to the
limits of the reservation, which could be in
excess of 15.0m. Paved verges should be
designed with a 2% fall towards the carriageway
for drainage purposes. However, in larger
paved areas, falls shall be designed to specific
drainage collection points in the verge.

[t is important to ensure that whatever is
installed in the verge (such as structures, signs
or landscaping) does not affect the sight
distances required for the particular design
speed of the road. Additional care should also
be taken at traffic signals and junctions where
more signage is implemented.

Verges may be paved, landscaped or graded
depending on the intended use of the verge.

It may be necessary to increase the verge width
if soakaways are {o be installed within the verge.



53 LANE CAPACITY

in addition to strategic importance and safety,
the desired characieristics of irafiic fiow wiii
generally determine the class of a road. For
example, high volumes of traffic are generally
associated with urban Primary Routes, where

as low volumes are associated with Tertiary
Routes.

in most urban situations, the capacity of
intersections on a particular network will govern
the capacity of the network as a whole.
Uninterrupted flow only takes place when the
influence of at-grade intersections can be
neglected. This is rarely the case on most urban
road systems.

The capacity of a highway is affected by the
composition and the habits and desires of the
traffic using the road system and the controls

that the designer imparts onto the traffic. These
include:

— Commercial vehicles

~ Lane distribution

- Variations in traffic flow
- Traffic interruptions.

Under ideal conditions, vehicles can follow one
another at average minimum headways of
about 1.8 seconds, giving a maximum flow rate
of about 2,000 vehicles per hour. A line of
vehicles can start up with an average minimum
headway of about 2 seconds giving a maximum
starting-up rate of approximately 1,800 vehicles
per hour. These maximum rates are reduced
by many prevailing road and {raffic conditions.

When two or more lanes are avaiilable for tratfic
in a single direction, the distribution in lane-use
will vary widely. The lane distribution will
depend on traffic regulations, traffic
composition, speed and volume, number and
location of access points, origin-destination
patterns of drivers, development, environment,
and local driver habits.

Due to the above factors, there are no typical
lane distributions. The recommendation for
1,600 vehicles per lane per hour recognises
that flow in some individual lanes will be higher
and in others lower. Refer Table 5.1.

At the planning stage, major routes should be
planned and designed as multi-lane, divided,
controlled access facilities even though they
may be developed by staged construction. in
the plans for each stage of development,

vy

provision should be made
improvements to existing sections.

for further

1
Lane Provision Road Capacity
(veh/hour)
Single Lane 1,600
2-Lane Dualling 3,200
3-Lane Dualling 4,800

Table 5.1. Recommended Road Capacity

For detailed assessment of highway capacity
and level of service for different roads, refer to
The Kingdom of Saudi Arabia, Ministry of
Communications, Highway Design Manual,
Volume 2, Design of Roadways, Section 1.03.

5.4 SHOULDERS

The addition of a shoulder tc the nearside edge
of a road has many advantages. Shoulders
provide structural support for the pavement
edges, emergency parking space for stopped
vehicles and also provide side clearance
between moving vehicles and stationary objects.
They also provide additional running lanes for
diversions and road maintenance. Shoulders
are not usually required on urban single and
urban dual carriageways as structural support is
provided by the kerbs and channels and
stopped vehicles can find a safe place to rest in
driveways and side streets. The shoulder may
be paved to the same standard as the
carriageway or of lesser construction such as to
road base construction. The merits of using a
lesser construction should be considered
accordingly for each paricular situation.

Where there is a high traffic volume, narrow
shoulders give very poor service. There is a
greater number of accidents and they incur
more frequent and costly mainienance.

In deciding whether to include a shoulder, the
engineer should consider the following:

a) Additional width provides a place for
safe stopping because of mechanical
difficulty, flat tyre or any other
emergency. This also minimises
disruption {o traffic flow.

b) Additional width provides space for
increased mobility to escape potential
accidents or reduce their severity.

C) Stormwater drainage is improved as the
water can be discharged further from
the running carriageway.
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