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CHAPTER 9 SELECTION OF THE ROUTE LOCATION

General

This section describes the results of the initial route study which aimed i) to
pick up the possible route alternatives taking into account the socio-economic,
environmental and physical conditions in the project area and ii) to narrow
them down through comparative study to ‘short-listed aiternatives {see
Figure 9.1). L _ L

Such short-listed alternatives were then compared in moré detail based on the
study results of traffic demand forecast, inhabitants resettlement, topographic
conditions and soil conditions to select an optimum route.

The Highway No. 18 for the feasibility study consists of the following five (5)
sections:

Noi Bai to Bac Ninh, along Provincial Highway Nos. 401 and 286;
Bac Ninh to Chi Linh, National Highway No. 18;
Hong Gai to Cua Ong, National Highway No. 18;
~ Cua Ong o Tien Yen, National Highway No. 18; and
Tien Yen to Bac Luan, National Highway No. 18.

[}

Methodology of the Study

Based on the information gathered through the site investigations and the
examination of the different scale of maps, possible alternative sttbcorridors
(route) are studied for the above five sections, paying special attention to the
social, environmental, economic and technical points of view. Among others,
the study has focused to the main check items described below:

- Land acquisition and compensation/ inhabitants resettlement;
- Primary control points;

- Landuse;

- Topography;

- Horizontal and vertical alignments; and

- Length of route.

(1) Land Acquisition and Compensation/Inhabitants Resettlement

The optimum route in regards to land acquisition and compensation/
inhabitants resettlement was chosen, avoiding existing commercial centers (i.e.
Hong Gai and Cam Pha), towns and villages and with the least intervention to
existing roads and railways.

(2) Control Points

The following were considered as the primary control points in the route
selection:
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- Commercial centers, congested towns and villages;

- Temples, churches, pagodas;

- Public facilities and buildings (i.e. schoo), hospitals, markets);
- Military facilities;

- Sufficient spaces for interchanges and functions;

- Major roads and railways crossings; and

" - River crossings.

(3)° Landuse

To select each alternative route, due attenlmn was pald to present and future
landuse of the area and possible envrronmental impacts.

(4) Topography
In setting alternative subcorridors attention was paid to the following:

- Effective use of waterways; and

- Avoidance of river, major highway,' or railway crossing at an acute angle.

{5} Hon?ontal and Vertlcal Allgnments

Horizontal and vertical alignments were determmed so as to satlsf)' the
established geometric design standard for the safety and Comfort of uscrs.
Highway aesthetics was also considered. - -

6) Length of Route

The shortest possible route was consilde:.:ed preferable.
Salient Feétures of Alternative Roules - o
(1) Corridor from Noi Bai to Bac Ninh :

The Noi Bai - Bac Ninh corridor follows an east-west axis. The corridor diverts
from Hanoi/Noi Bai Airport Highway in front of Noi Bai Airport, goes east and
traverses National Highway Nos. 2 and 3. The corridor continues to run
eastward parallel with the provincial highway Nos. 401 and 286, crossing the Ca
Lo river at approximately 12 km, the Ngu Huyen Khe river at approximately
27 km, and then connects with National Highway No. 18 at approximately
33 km and further connects with Natxonal nghway No 1 at Bac Ninh. :

The followmg four alternatwe routes were establ:shed in the comdor to select

" an optimum route:



Alternative A

" Alternative B-1 :

Alternative B-2 :

Alternative B-3 :

Most of the route stretch runs along provincial highway
Nos. 401 and 286, except the first 2 km section and the last

- 7 km section which runs in the northern part of Bac

Ninh town and connects with National Highway No. 18
east of Bac Ninh Town.

This route traverses on the northern part of the
subcorridor, about 100 to 1,000 meters north of provincial
highway Nos. 401 and 286, to avoid settled areas.

This route is a modification of Alternative B-1. It diverts ‘
from Alternative B-1 at 22 km, turns to the southeast and
accesses to the southern part of Bac Ninh Town,
connecting with existing National Highway No. 18 after
crossing National Highway No. 1. - '

This route is the same as Alternative B-1 up to 18 km
and then turns southeast to connect with Alternative A.
The route diverts from Alternative A at Sta. 25 + 300 and

“merges into Alternative B-1 at Sta. 27 + 150 .

(2) Corridor from Bac Ninh to Chi Linh

It has been proposed that existing roadway of National Highway No. 18 be
widened from 7 m to 12 meters. The following four alternatives were studied
to compare bypass construction and widening of the existing road.

Alternative A-1:

Aliernative A2

Alternative A-3 :

Alternative A-4 :

Widening of the existing National Highway No. 18
(Existing Route)

BypaSs from 24 km + 500 to 26 km + 750 to select an

optimum location of new Pha Lai bridge and to avoid
settled areas. -

Bypass from 29 km + 00 to 31 km + 00 to avoid small
radius of horizontal curves and settled areas.

Bypass from 9 km + 00 to 12 km + 750 to avoid settled
areas. In case that a four-lane road with shoulders is
planned due to traffic demand or in the event that it is
decided not to introduce an alternate highway, this
alternative will be more advantageous, compared with
widened the existing route into a four-lane road which
adversely affects a large number of houses in the towns
of H.Que Vo district.

9-3



(3) Corridor from Hong Gai to Cua Ong

This corridor requires four lane divided road with shoulders diie to the large
traffic demand. '

Types C-2, C-3 and B of typical cross sections (refer to Section 10.3 in Chapter 10)
were applied to study the right-of-way width from the viewpoint of inhabitants
. resettlement occurring in case of widening of existing road. -

The existing National Highway No. 18 will be widened to four lanes. The
following three alternatives have been studied : : '

Alternative A : ~ This route consists of access road to Bai Chay bridge and
of widening of the existing National Highway No. 18,

Alternative B-1 : Ha Tu Bypass from 132 km + 00 to 135 km + 300, to avoid
_ smail radius horizontal curves and to reduce the number
of inhabitants to be resettled. '

Alternative B-2 : Cam Pha Bypass from 143 km + 800 to 149 km + 140
(=150 km + 00}, to reduce the number of inhabitants to
be resettled due to roadway widening.

{4} Corridor from Cua Ong to Tien Yen '

Based on the traffic demand forecast for 2015, this corridor from the end point of
Cua Ong to the beginning point of Tien Yen requires a two-lane road with
shoulders. ' '

Type A-1 and B of typical cross sections (refer to section 10.3 in Chapter 10) were
applied to study the right-of-way width from the viewpoint of inhabitants
resettlement due to widening of existing road. Type A-1 was applied to the
Mong Duong section from the end point of Cua Ong to thé end point of Mong
Duong Town. Type B was applied to the other section from the end point of
Mong Duong to the beginning point of Tien Yen. '

Except for minor improvement of horizontal alignments, this corridor does not
have an alternative but to widen existing road section.

(5) Corridor from Tien Yen to Bac Luan

This corridor requires a 2-lane 2-way road with shoulders to accommodate the
traffic demand for 2015, Types A-2, A-3 and B of typical Cross Sections (refer to
Section 10.3 in Chapter 10) were applied. Type B was adopted for the section
from Tien Yen to the western point of Mong Cai and types A-2 and A-3 for the
sections in Mong Cai. The existing National Highway No. 18 will be widened to
a 2-lane road. The five following alternatives have been studied:
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9.4.1

Alternative A ‘This route requires the widening of the existing National
. Highway No. 18. : ' '

Alternative B-1 : Tien Yen Bypass from Sta.206 + 00 to Sta.212 + 00 to
avoid small radius horizontal curves and settled areas.

Alternative B-2 : Dam Ha Bypass from Sta.235 + 00 to 5ta.239 + 00 to
reduce the number of inhabitants of Dam Ha Town to be
resettled in. ' o

Alternative B-3 ; Ha Coi Bypass from Sta.258 + 00 to Sta.269 + 00 to shorten :

the route and to avoid settled areas. o _

Alternative C  : Realignment of street in Ha Coi Town from Sta.263 + 00
to Sta.266 + 00 to avoid the existing National Highway
No. 18 where it becomes a narrow street in Ha Coi Town.

Cosaparison of Alternative Routes and Recommendation

The locations of route alternatives in the four {(4) corridors are shown in
Table 9.1 to Table 9.10. '

Corridor from Noi Bai io Bac Ninh

The comparison of alternative routes was conducted applying the cleared area
of 46.00 meters in width for type D of typical cross sections. I case of widening
the existing pravincial roads Nos. 401 and 286, more than 1242 houses must be

-~ demolished, according to the site survey. The alternative routes were

established to reduce that number, and to employ technical modification.

The comparison of each route is shown in Table 9.1 from technical and
environmental points of view.

(1) Comparison of Alternative Routes

" Alternative A : - This route can not be recommended, considering the

required demolition of approximately 450 houses, 1
school, 2 industrial factories, 2 temples, 1 hospital, 2
cemeteries, 3 public facilities and 1 shop.

Alternative B-1 : This route is better than Alternative A with less need for
" ' demolition and fewer adverse environmental effects.

Aiter_nalive' B-2 : This route is recommended for the following reasons:
- The number houses demolished is the least; equal to Alternative B-1;

- Future extension of this route from Bac Ninh to Bai Chay is planned for
construction south of Highway No. 18. ' ' _
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9.4.2

9.4.3

Alternative B-3 - This route is a combination of Alternatives A and B-1
and is not superior to Alternative B-2 regarding
demotition, environmental effects, future extension, and -
interchange with Highway No. 1 :

Corridor from Bac Ninh to Chi Linh

More than 1,153 houses will need to be demolished for the widening of the
existing Highway No. 18 with the clear area of 30.5 meters in width for type A-1
of typical cross sections. Three locations were selected for a comparative study.

(1) Alternative A-2 {Pha Lai Bridge Route)

Alternative A-2 is superior to the widening of the existing No. 18 in the
following regards: ' L '

Horizontal alignment;

Number of inhabitants resettled;
Impact during the construction; and
‘Right-of-way cost. B

The comparison of the alternatives is indicated in Table 9.2 and Alternative A-2
has been recommended. - c

(2) Alternative A-3 (Pha Lai Bypass)

Alternative A-3 has been compa'red with the widéning of the existing Highway
No. 18 and recommended for the reasons stated in the above paragraph (1). The
comparison of the alternatives is described in Table 9.3. : -

(3) Alternative A-4 (Phuong Mao Bypass)

Alternative A-4 requires the demolition of only 7 houses while the widening of
the existing Highway No. 18 requires the demolition of 69 houses and 3 public
facilities. This Alternative A-4 is advantagecus considering the possibility of its
future widening to four lanes, which if undertaken on the existing National
Highway No. 18, would require the demolition of more than 200 houses.
Therefore, Alternative A-4 will be selected in the event that a 4-lane road is
adopted. Construction cost of Alternative A-4 is much higher than the
widening since it would be a newly constructed road. As the results of the
comparison shown in Table 9.4, Alternative A-1 is recommended due to the
required number of tiwo lanes. A :

Corridor from Hong Gai to Cua Ong

More than 2,232 houses must be demolished for the widening of the existing
Highway No. 18 for type C-2 {(clear area is 30.50 m wide/urban type). An
alternative route study was undertaken for two locations (Ha Tu and Cam Pha)
applying type C-2 (30.5 m wide/urban type) of typical cross sections. X '
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9.4.4

9.4.5

(1) Alternative B-1 (Ha Tu Bypass)

Alternative B-1 has been recommended compared with Alternative A-1 due to
its superiorily in the following regards as shown in Table 9.5;

- Length of road;

- Number of houses to be demolished; and

- Impact during the construction.

-2 Altemétive B-2 {Cam Pha _Bypasé) _

Alternative B-2 has been recémmendé(l_ since there would be less property
demolition and adverse environmental effects during the construction, those of
which are compared in Table 9.6.

Corridor from Cua Ong to Tien Ye
There is no alternative route in this corridor, as mentioned in paragraph 9.3 (4).
Coi_ridor from Tien Yen to Bac Luan

Type B with a clear area of 27.5 meters in width of typical cross sections will
require the demolition of more than 1,400 houses. Four locations were selected
to minimize the number of houses demolished.

(1) Alternative B-1 (Tien Yen Bypass)

Alternative B-1 has been recommended compared with Alternative A-1 of
widening the existing road as the results of the comparison Table 9.7.

(2)  Alternative B-2 (Dam Ha Bypass)

Alternative B-2 of Dam Ha Bypass is recommended. Reference will be made to
Table 9.8. '

(3) Alternative B-3 (Ha Coi Bypass)

Alternatives A and B-3 are compared in Table 9.9 for the selection of the more
advantageous route. This bypass is costly but shortens the existing highway by
3.48 km. This route is recommendable, but will be constructed after the
completion of Alternative C and after 2015 to avoid double investment, since

Alternative C has a priorily due to the nature of local and industrial road.

(4) Alternative C (Realignment in Ha Coi Town)

Alternative C is recommendable in comparison with Alternative A (widening
of the existing road) considering the amount of demolilion, number of bridges
needed, and construction cost. : - '

The comparison is shown in Table 9.10.
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| {tem _ Alternative A B-1 B-2 B-3
Road Length (Km) 30.9 309 31.3 30.9
Horizontal Alignment Min. Radius = 600m Non. Radits = 1000m Min. Radius = 1000m Min. Radius = 1000m
Control Points to be Dentolished school -1 shop - 1 | school -1 school - | school - 1
(1) Public Properties temple 1 ublic facility. - 1 - ublic facility - 1 ublic factlity - - 1
(2) Residen’ci«:\iD Houses hospital 1 0USES | ouses -3 ﬁouses -3
cemetery -2
ublic facilities - 3
- 1W0USes 242 ’ '
Environimental Adverse Effect temples (pagodas) 3 temples (pagoclas) 0 temples (pagodas) 0 temples {pagodas) - 0
(Area on both sides of road within | school -1 school . 0 school -0 school N
100m from road center) hospital -1 hospital - 0 hospital 0 hospital - 0
Arable Land & Residential Area

Landuse

Arable Land & Residential Area

Arable Land &Res1dent1al Area

Arable Land & Re&denhal Area

Impact During the Construction

diversing and mar ng points

wntl{

Allernative 8 -3

Allernative B

e Ry
O Yuwy R bA AL Eo ST O :
Ry e Trun, .
Yaa,

o o
O R s

Alternative A

Segansnn
..;'.;-._,...‘.‘ L LTI I ,';-'-‘:‘?'
i) gt Ay

iy

&,
o /
’ny '3 BAC Niny Q
oy - L

e Allernalive B -2

QL Nqtionat Highway

{Traffic Diversion) the existing roa will be -
' affected during the constructzon Sameas Alt.A Sameas Alt.A Same as Alt.A
{small) :
- (small) . {small) {small}
Construction and R.O.W cost Construction cost is  lower, but | Construction cost is higher, but | Construction cost is a hitle bit
' : ROW cost is higher than other | ROW cost is lower than AltA higher than AIltB-1 & B-3, but
alternatives. negligible. RO.W cost is lower than Same as Alt.B-1
: : : _ Alt.A : _ ' '
(moderate} ' _ (high) (rugh) : _ {high)
Recommendation This route can not be | This route is better than Alternative | This route is recommended due lo | This route is a combination of
' recommendable from a view point [ & from view points of the | the following : Alternatives A and B-1 and is not
of the requirement of demolition of | demolition ~and  environmental | * The number of demolition of superior to Alternative B-2 from a
1242 houses. adverse effect. houses is smallest as well as | view point of demolition,
Alternative B-1; _ environmental effects, future
* Future extension of this roule from | extension and interchange with
Bac Ninh to Bai Chay is expected to | Highway No.1 -
be constructed in the southern area
to Highway No.18 .
Evaluation (priority) 4 3 1 2
LOCATION OF ALTERNATIVES
Alternative 8:1,8-2 And B-3 Altervative A
LLEGEND

HIGHWAY NO.18
IMPROVEMENT

Table 9. 1

Companson of Alternative Routes for the Section of Noi Baito Bac Nink
frorn :ata. 2-00 to Sta.31+310 :
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Item | Alternalive

A -1 (Existing Road) A3 (Pha Lai Bridge Route) _

Road Length {Km)

2.43 2.25

Horizontal Alignment

| Min. Redius =150m

Min. Radius = 1,000m

Control point s to be demolished -

(1) Public Properties
(2) Residential Houses

oo . () 3industrial factories
(2 23 houses (3 22houses

Environmental Adverse Effect
{Area on both sides of road
within 100m from road center)

Landuse .

Arable Land & R_esidential Atea | Arable Land & Residential Area

Impact During the Construction
(Traffic Diversion)

Repiacement of ferry potls is
required dunng the conslructlon

' (big) (small)

Construction and RO.W cost

Construction and ROW cost is
almost same as A - 1 and the
number of demolition of houses is

lessthan A - 1
{high} (high)
Recommendétibn Thisroute is recommended due to
' the following :
' Horizontal Alignment isbeiter;
* Number of demolition is smaller;
and
* Right of way cost is lower.
Evaluation (priotily) 2 [
LOCATION OF ALTERNATIVES
~Alternalive A-
- Sal ey | CHILINY
Alternative A-4 / | R SIS
B /_..% o smyally =

4

Alternative A-2
Pha lai Brige soule

/Altetnutive A-3

Pha lai-By pass

HIGIIWAY NO. 18
IM?ROVE M BNT

’[‘a‘ble 52 Companson of Alternative Routes for Pha Lat Bndge
: mnte from Sta.24+500 to 512.26+750

-
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Item |} Alternative

A -1 {Existing Read)

. A-3 (Pha Lai By-pass)

Road Length (Km)

236

2,00

Horizontal Alignment

Min. Rediuis = 100m

Min. Radius = SOOm

LOCATION OF ALTERNATIVES

Alternative A-2
Pha lai Brige rouie

Control point s to be demolished | (1) 1 hospilal (I} 1cemetery
(1) Public Properties 2) 192 houses {2) 10houses
{2) Residential Houses
[ Environmental Adverse Eftect
{Area on both sides of road
within 100m from road center)
Landuse Residential Area Arable Land & Residential Area
Impact During the construction | One lane out of two traffic lanes
(Fraffic Diversion) will be dosed during the
construction.
(big) (snlallj
Construction and RO.W cost Construction cost is lower, but
ROW costis higher than A - 3.
(low) (moderaie)
Recormmendation | This route is recommendable due
: i - to the following points:
b Min. Radius = 500;
. Lesser number of demolition;
and
*  Lesser impact during
~ construction.
Evaluation {priority) 2 1

" CHI LINK

© /Mtem'ql'ive A-3

g
ol R
£ Pha lai By pass

HIGHWAYNO. 18
IMPROVEMENT

Table 9. 3 Comparison of Alternative Routes for Pha Lal By-pass
frein 5t4.29+00 to Sl331+00 ’ _ Js ;L
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Item | Alternative A -1 (Existing Road) A-4 (Que Vo By-pass)
Length (Km) 4.00 3.95
Horizontal Alignment Min. Redius =1200m Min. Radius = 600m
Control point s to be demolished [(1) 3 public facililies nm o
(1) Public Properties. {2 - 69 houses () 7houscs
(2) Residential Houses
Environmentat Adverse Effect 1 school

{Area on both sides of road
within 100m from road center)

Landuse .-

Residential Area & -Arablc Land - | Residential Area & Arable Land

Impact During the construction
(Traftic Diversion)

Only diversing and merging
points of By-pass will be affected. .

One lane out of two lraffic lanes
shall be closed.

{biz} (small)
Construction and RO.W cost Conslruction cost is much lower,
but RO.W cost is higher than A -
4. o
(low) (moderate)
Recommendation Thisroute is recommendable due
to the following :
* Conslruction cost is much lower;
* The number of demolished
houses is not so many in case of 2
| lane road adopted.
Evaluation {priority} 1 2
LOCATION OF ALTERNATIVES
N
Aternagtive A- T
"8t 18 (EXiSﬁﬂg Road)
| e CHI LINH
Alternative A-4 / _ | ‘-- i g (.
: ~ =3 v \ P T~ R
/' ’ : 5 5L / . .
Alternative A-2 . Alternative A-3
Pha lai Brige route £ Phalai By pass
HIGHWAYNO. 18 Table 9 4 - Compari'son of Alternative Routes for Que Vo By-pass
IMPROVEMENT : from $12.9400 to 51a.13+00
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Item { Alternative A -1 (Existing Road} " B-1 {ila Tu By-pass)

Road Length (Km) 3.76 ~3.30
Horizontal Alignment | Min. Redius =3%m Min. Radius = 240m
Control point s to be demolished | 1school ' " 0 public propesties '
Public Properties : 3 public facilities ' 151 houses
Residential Houses 260 houses

_| Environmental Adverse Effect 1 temple
(Area on both sides of road 1 hospital

within 100m from road center)’

Landuse 7 _ Residential Area : ' Residenlial Area
Impact During the cﬁnstructioﬁ One lane out of two traffic lanes
(Fralfic Diversion) : will be closed during construclion.
| wigy| O emal)
Construction and RO.W cost Construction cost will be slightly

lower than B- 1, but RO.W cost is
higher than B - 1.

{moderate) {moderate)

Recommendation : This roule is recommendable due
to the following : '

* Lenglh of road is shorter;

* Number of demolition is smaller;

and
* Impact during the constmctxon is
smaller

Evaluation {priority) 2 ' 1

LOCATION OF ALTERNATIVES

Al ternative B-1

#&; Alterrative A
§ iExssimg Road}
S
N
HIGHWAYNO.18 | Table 9. 5 Compmson of Alternative Routes for Ha Tu: By pass
| IMPROVEMENT from 512132400 to Sta.135+300 -
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Ttem | Alternative A -1 (Existing Road) B -2 (Cam Pha By-pass)

Road Length (Km) 6.20 534
Horizontal Alignment Min. Redius =80m | Min. Radius = 300m
Control poinl s to be demolished | 0 public property | 0 public propeity
Pubtic Properties 182 houses ) 162 houses

Residential Houses

Environmental Adverse Effect 1 hospital
{Area on both sides of road 7 school
within 100m from coad center)

Landuse : Residential Area Residential Area
lmpact During the conslrucl;on ' : Only lhe diversing and mergmg
(Traffic Ducr:.lon) _ points of By - pass will beaffected

during construction

Construction and RO.W cost

{low) (modc;a!e)

Recommendation . . Alternative B - 2 is recommended
' due to the demolition, mpact
during the construction and policy
of city planning.

Evaluation (priority) | : 2 . ‘ 1

LOCATION OF ALTERNATIVES

Alterpative A
{E xisting Road}

CAMPHA
o \ )
GAl Wy .

e T T sy 7
..... ;’ wesic !
: CAl

: Alterna g-2 / A
N
e
HIGHWAY NO. 18 ' . { Table9. 6 Companson of Alteinative Routes fer Cam Pha B) pass.
IMPROVEMENT : L from Sta, 1431-800 to Sta 149+1'10 _
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~dtem | Alternative A (Existing Road) B -1 (Tien Yen By-pass) -

Road Length (Km) . 630 5460
Horizoantal Alignment Min. Redius =120m Min. Radius = 140m
Conlrol point s to be demolished | 1temple Ttemple
Public Properties : 2 hospitals S 1 school
Residential Houses 1 cemetery 1 cemetery
15 public facilities 1 public facility
448 houses : | 78 houses
Environmental Adverse Effect | 1school o - { 2temples
{Area on both sides within 100m | 1church - g 2 schools
from road cenler) : : : ' 2 hospitals
Landuse : Residential Area & Arable Lane Residential Area & Arable Lane
Impact During lhe construction | A half width of road shall be{The impact  during  the
(Feaffic Diversion) closed during the construction. construction is smal since - the
existing highway is always open
to traffic.
Construction and R.O.W cost ' | ' The construction cost is higher

than B - 1 due to new bridges and
new alignment, but the RO.W cost

is smaller.
{(moderate) (high}
Recormendation Thisroute has abig problem of -} Thisroute is recommended due to
demolition since the road isvery { the following points :
narrow {width: 10m~ 14m) in * Better horizontal alignment;
Tien Yen Town. : * Lesser number of demolition;
' Small impact during
. construclion
Evaluation {priority) _ 2 ' 1

LOCATION OF ALTERNATIVES

.....‘! \ T -V .*~‘g ?
: AlternuiiveEl_—j/ Nt e 0L 16 AN Y AU
HIGIIWAYNO. 18 © | Table® 7 Comparison of Altemative Roules for Tien Yen By-pass
IMPROVEMENT - from Sta207+400 to S1a.2124600 o

9-15



Item [ Alternative

A (Existing Road)

B-2{Dam Ha By-i)ass)

Road Length (Km) 4.82 4.54
Horizontal Ahgnmenl Min. Redius =30m Min. Radius = 150m .
Control pomt stobe demoll‘:hcd 4 public facilities 0 public property

Public Properties 266 houses 16 houses
Residential Houses '
Eavironmental Adverse Effect 1 school

(Area on both stdes within 100m
from road center) .

Landuse

Residential Area

Resid enti.a] Area

Impact During the construction
(Traffic Diversion)

One lane out of Lwo traffic lanes is
to be closed during construction.

(big)

Only the diversing and merging
points of By-pass will be affected
during construction.

(small}

Construction and RO.W cost

(moderale)

The construction cost is slightly
higher, but RW.O cost is lower
than A, )

(mod.era!e)

Recommendalion

This route is recommended due to
the following points :

' Lesser number of demolilion;

' Better horizontal alignment;

* Tealfic diversion is easily
attained.

Evaluation (priority) ;

" LOCATION OF ALTERNATIVES

\§-1:8 i
\:_“ 1

%

E \-* h . . ._‘

HIGHWAY NO. 18
IMPROVEMENT

‘Table9. 8 Comparison of Alternative Roules for Dam 1fa By-pass
' from Sta.235+00 lo 51a.239+540
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Item [ Alternative

B-1 (172 Coi By-pass)

Road Length (Km)

A (Bxisting Road)
‘1049

7.01

Horizontal and Vertical
Alignment

Min. Redius =200m
Toosteep gradient of access roads
to iwo bridges

Min. Radius = 260m

{Area on both sides within 'lO(Jm
from road center)

Control point s to be demolished | 0 public property 0 public property

Public Propetties 348 houses 7 houses

Residential Houses

Environmental Adverse Elfect | 1school N

Landuse

Residential Area

Residential Area

Impact During the construction

One Jane out of two traffic lanes is

Only the dwcrcmg and merging

(Traffic Diversion) to be closed during construclion. ] points of By-pass will be affected
: : during construction. .

(big) ~ (smalt)

Constraction and R.O.W cost Construction cost is lower than
' B -3 but ROW cosl is higher
than B - 3.

(low) {moderate)

Recommendation This  route  can  not  be|This route is recommendable. it is

recommended due to a Ia ge
pnumber of houses t  be
demolished. :

costly, but shorten the existing
highway by 3.48km. However, this
route shall be construicted after the
completion of AlL C and after 2015
to avoid double investment.

2

Evaluation (priority)

LOCATION OF ALTERNATIVES

v
- ..I‘- L2

-
'a..-n""'--.‘

LT
*e
-

Alternative 8- 3/

Ha Col By pass
Alternglive A

{Existing Rood)

Realignmen'l in HaCoi

HIGHWAYNO. 18
INMPROVEMENT

Table9. 9

Comparison of Alternative Routes for Ha Coi B) pass
from 51ta.258+00 to $1a.265+0]0
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Ttem |/ Alternative

A (Existing Road)

C (Realignment in Ha Coj Town) i

Road Length (Km)

250

136

Horizontal and Vertical

Min. Redius = 200m

Min. Radius = 200m

Alignment Too steep gradient of access roads
' to the lwo bridges
Control point s to be demolished | 3industrial companies 0 public property
Public Properties 2 school 144 houses
Residential Houses lhotel .
1 public facility
Environmental Adverse Effect
Landuse Residéntial Area Residential Area -
Impact During the Construction | Itis difficult to provide a space for
(Traffic Diversion} temporary  spiliway = during
construction of lwo  bridge
accesses where many houses are
located. '
Construction and RO.W cost The construction cosl is almost the | The RO.W  cost is higher Ihan

same as All. C because the road
length is shorter than C but it has
two bridges to be constructed.

Alt.A, but conslruction cost is
almost the same as AHLA.
It has one bridge
constructed.

to be

Recommendation

This route can not be
recommended due to the steep
access roads to the two bridges,
which require design speed of less
than 50 km/h.

This roule is belter than AlLA and
cecommendable,

Evaluation (priority)

~ LOCATION OF ALTERNATIVES

-
. P
.‘

Alternative B~ 3/

-
LY
-
"....-""'--..
~~.
L
’I

Ha Coi By pass
Alterpative A

Reatignment in HaCoi

HIGHWAYNO. 18
IMPROVEMENT

E Table9. 10

Companson of Alternative Routes for Ha Coi
" Realignment from $ta.263+00 to 5t2.266+360
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Chapter 10

PRELIMINARY ENGINEERING DESIGN



10.1

10.2

CHAPTER 16 : PRELIMINARY ENC!NEERING DESIGN

General

This chapter describes the results of preliminary engineering design prepared
for the selected optimum route and covers the followings:

Geometric design policies;

Cross section design;

Preliminary geometric design;
Preliminary design of interchanges;
Preliminary design of flyovers;

Overview of bridge improvement;
Preliminary design of bridges and culvert;
Preliminary design of pavement; and
Road supporting facilities.

Geometric Design Policies

Basic

design policies to be applied to the Highway No. 18 improvement are

established based on the result of study of surrounding conditions. Horizontal
and verlical alignment design will be achieved by carrying out integral studies
on geometric, structural, hydrological/drainage and geological aspects.

The outline of design policies and controls for the determination of horizontal
and vertical alignment are described as follows :

In the Noi Bai - Bac Ninh section, the safe and efficient movement of
large volumes of traffic at the specified design speed {i.c. 120 km/hr) wilt
be attained by the provision of good roadway alignment;

More specifically, where vertical and horizontal curves occur in
combination or in close proximity to each other, consideration should be
given to designing a flowing alignment by providing good coordination
of curves;

Countermeasures will be provided to maintain the functions of the
existing rivers, waterways, irrigation channels and public facilities ( i.c.
‘roads, railways and high voltage power transmission lines);

The existing towns and villages will be avoided as much as possible to
mitigate adverse environmental impact associated with the inhabitants
resettlement; o :

In Hong Gai and Cam Pha towns the Highway No. 18 must pass highly
developed areas in certain stretches. If the standard geometric design
standard were applied for the entire sections the land acquisition/
compensation/inhabitants resettlement would become a major social
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10.3.1

issue, therefore application of substandard should be considered to
mmgate adverse envnronrnental impacts in difficult areas.

Cross Section Design
Cross Section Elements

(1) Num_ber of Traffic Lanes

The number of traffic }anes of the reepectwe hlghway section is summarnzed in

10.3.2

Table 10.1.
Table 10.1 Number of Adopted Traffic Lanes
Highway Section _Number of Adopted Traffic Lanes
- Initial Stage ~ Final Stage
1) Noi Bai - Bac Ninh 2 | 4
2) Bac Ninh - Chi Linh 2 4
3) . Hong Gai - Cua Ong _ 4 | 4
4)  Cua Ong - Bac Luan . 1-2 2

(2) Cross Section Elements

The cross sectlonal clements are as dlscussed in Subsectlom 7.24 - 72 7 in -
Chapter 7 which are briefly descrlbed as foltows: : -

- Number of lancs;

- Lane width;

- Widths of shoulders;
- Median;

- Side slopes; and

- Drainage channels,

Side Slopes.
(1} Side Slopes in Embankment

Site conditions do not permnt the use of ﬂat or gentle slopes. A snde slope of 1:
1.5 will be generally adopted in the design. _

{2} Side slope in cut section -

A back slope of 1:1.0 will be adopted based on an evaluation regardlng the slope
stability, cutting depth and normal highway construchon prachces in the region.

10-2



- 10.3.3

Drainage Channels and Erosion Control |
(1) Drainage Channels

The design incorporates safety, and economy of maintenance. Provision of
intercepting ditches is considered in the design where long distance overland
flow is anticipated. '

~ (2) Erosion Control

Rainwater which falls on the road surface flows dway laterally under the
influence of the cross slope or superelevation. A common rule for drainage

" where the traveledway is situated on earth embankment is to let the flow

10.3.4

continue off the shoulders and down the side slopes to the side ditches.

Protection with sodding (i.e. strip sodding in the construction) is also adopted in

the design. Cut slopes are designed in a similar manner.
Clear Area and Right-Of-Way Widih

The Decree 203 - HDBT dated 21 - 12 - 1982 indicates a right-of-way ( ROW ) of 20
meters for highway from the toe of embankment or the end of cut slope.

The Circutar, MOTAC 704/GTTB dated 16-06-199 stipulates that the edge of clear
area shall be 7 meters from the toe of embankment or the end of cut slope to
consider traffic safety and future upgrading and pavement widening.

Any houses or buildings within clear area will be demolished and compensated.
Farmers will, however, be able to continue to cultivate in the clear area.

The existing houses and bhilding's in the area between clear area and right-of-
way edge lines will be maintained as they are, but construction of new houses or
buildings will not be allowed. '

The clear area can be minimized or eliminated in the urbanized areas.

10.3.5 Typical Cross Sections

Typical cross sections have been determined as shown in Table 10.2 and in
Figure 10.1. Refer to sheet numbers 10.2 in volume Il : Drawings for Detailed

Typical Cross Sections.
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TYPE A -1

BAC NINH ~Cill LINH_SECTION
(STA.-2 - 010 ~ STA.34 + 380)
CUA_ONG ~ MONG_DUONG

(STA.161 + 500 ~ STA.169 + 500)
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| BASE COURSE (ASPMALT TREATED BASD1-20Cm
[ SUB BASE COURSE R = 30 g

TYPE A:2
MONG_CAI
(STA.300 + 000 ~ STA.300 + 640)
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Lia w [ uf Eig
brig™ d | CARRGGE RS o ;f,:y
dla B 2 o
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HIGHWAY No.18 IMPROVMENT

Figure 10.1 (1) Typical Cross Sections
TYPE A-1,A-2
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TYPE A-3
. MONG_CAl _ -
(STA.299 + 000 ~ STA.300 + 000)

109 169 19 00, -I
T
130 3% | st%0 . 3s0 _
i 3" i T
I N
1 l 3|g
| BICYOLE BICTCLE :
LANE . CARRUABEWAY Lmz 3
H i SHDEWALK
- adoosst i 2&9;;,_ 2000%
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|_SUSFACE COURSE (ASPHALT CONCEETENIYIOCH
| BASE COURSE{ASPHALT TREATED BASEH »20Cm
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TYPE B
'CUA_ONG ~ BAC_LUAN_SECTION
T(STA.169 + S00 ~ STA.299 + 000)
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'HIGHWAY No.18 IMPROVMENT " Figure 10.1 (2) Typical Cross Sections

TYPE A-3,B
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TYPE C-1
(Reference for TYPE C- 2)
(See TYPE C-2 for Right - of - Way Concept)

ROW  60.50m + 1.50H1 & 1.50H2

20.00 . 15081 20.50 1.5042 20.00
1300 700 | |2.00 7.00 150 7.00 2.00) | 7.00 33.00

0.50

TYPE C-2
HONG GAI~CUA ONG SECTION
(STA.121 + 700 ~ STA.161 + 500)

. CIEAR AREA 3030

£45251 21

BICYOLE !
SIDEWALK LMT CARRIABEWAT

2000% )’ 2000%
Vi V. == Y ™~

Note: :

1. Scciion from STA.123+600 to STA.124+500
mainlaing the existing cross section with oveday
{10cm). '

2. Section from STA.124+500 1o STA.128+500 and
STA.1564300 1o STA.1594300 have the other
types (See Figure 10.1 (4)).

3. Side walk width of 4.60m is applied 1o the Bai
Chay Bridge Access (STA1214700 to
STA>1234600). '

BASE COURSE TASPHALT TREATED BASEN § o 20Cm
| sue _Base coumst

SURFACE COURSE [ASPHALY CONCRETE)_ b 3 10Cm

1230 Cm

HIGHWAY No.18 IMPROVMENT "

Figure 10.1 (3) Typical Cross Scctions
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- TYPE C-2
‘CAM_PHA ~ CUA ONG
(STA.156 + 300 ~ STA.159 + 300)
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HIGHWAY No.18 IMPROVMENT ' Figure 10.1 (4) Typical Cross Sections

TYPE C-2,C-3
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'TYPE D (INITIAL STAGE)
NOI_BAI ~ BAC NINII SECTION
(STA.-2 - 000 ~ STA.29 + 300)
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0 BASE COURSE | 2 30
HIGBWAY ND._18‘ IMPROVMENT Figure 10.1 (5) Typical Cross Scctions

_TYPE D
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Table 10.2  Highway Section and Type of Typical Cross Section

Section Type of Typical Cross Section
Initial Stage Final Stage
1.  Noi Bai - Bac Ninh D D
2. Bac Ninh - Chi Linh A-1 A-l
3.  Hong Gai-CuaOng C-2&C-3 -
4, Cua Ong - Mong Duong - A-1
5. Mong Duong - Bac Luan N A-2, A-3 &B

*Note :  Asphalt concrete overlay will be conducted in the inttial stage, keeping _thé existing
general carriageway widths of 4m - 7m in Cua Ong - Mong Duong and 3m - 4m in Mong

Duong - Bac Luan.

104  Preliminary Geomelric Design

"The horizontal alignment of the optimum route obtained through the route
_selection processed was refined based on the results of field investigations and a
study of 1:5,000 scale topographical maps of sections 1 to 3, and of 1:10,000 scale

maps of sections 4 and 5.

10.4.1 Geometric Design in Noi Bai - Bac Ninh Section

{1) Horizontal Alignment. Design

1) Major Controls

The following major factors are considered in the refinement of the

horizontal alignment.

To avoid congested village areas;

To avoid as much as possible the existing public facilities such as

schools, hospitals, temples, cemeteries and government offices;

To avoid possible future approach surface of Noi Bai International

Airport;

To minimize the effect of bridge construction at the crossing of the
Ca Lo river and Ngu Huyen Khe river; and

To minimize the demolition of exislhfg house/building which is

located along existing NH No.1. -

2) Summary of Design Features :

" As a result of the preliminary horizontal aligament design, the length of
Noi Bai - Bac Ninh section is measured at 31.3 km (distance between Noi
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Bai Interchange and Bac Ninh ]nterchange) A summary of design features
of horizontal alignment of the highway is shown in Table 10.3,

Table 10.3 Summary of Design Features of Horizontal Alignment of
Noi Bai - Bac Ninh Section

Item ' ~Unit Design
Design speed kph _' 120
Road length _ ~ km : 31.3
Minimum radii _ m _ - 600 *
Maximum superelevation | % .6

Note: Two Tocahons of 600m radii to avoid congested village by S - curve.
(2}. Vertical Alignment Design
- 1) Major Elements Affecting the Design

Intersections with exnsnng transport lines (i.e., highways, ratlway tines and
rivers) afe principal controls for vertical ahgnment design and careful
studies were carried out based on specific on-site field e.urveys A summary
of the existing facilities is shown in Table 104. :

Table 10.4 Summary of Transport Lines to be Crossed by the Planned
Highway No.18 Noi Bai - Bac Ninh Section '

Number of
Category Designation Locations
Bn‘dgé
Roads and National highway , 2
railway lines Provincial highway -
Local road - C .
Pedeslkeian path -
Railway B 2
Rivers/waterway | River’ , 2

2)  Basic Design R.ules

The following basic rules were establlshed for the vertical allgnment
des:-gn of nghway No. 18 -

- Existing national roads and ra:lway lmes are to be overcrossed (i. e,
to run below Highway No 18);

- The Ca Lo and Ngu Huyen Khe rivers are to be provided with
inspection roads; -~
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- At crosspoints with Alternate Highway No. 1, Highway No. 18 will
become an underpass to lessen the construction cost;

. Severance of local communilies will be avoided by the provision of
box culverts underneath Highway No. 18;

_ A minimum embankment height of 2 m above the existing ground
line will be provided in irrigated rice paddy areas to ensure the
preservalion of the irrigation systems; and : o

- The embankment height will be retained where possible to reduce
" treatment efforts as well as to shorten the construction period.

3) Summary of Design Features

A summary of design features of vertical alignment is presented in’
Table 10.5. '

Table 10.5 Suimnary of Design Features of Vertical Aligament
' - Noi Bai - Bac Ninh Section _

Item | Unit Design
Design Speed 5 | kph 120
Toll Road Length | ~{ km 31.3
Maxinium Gradient ' % 2
Minimum Vertical Curve Length (crest) m | - 200
Minimum Vertical Curve Radii {crest) m 15,000
Minimum Vertical Curve Length (sag) m 200
Minimum Vertical Curve Radii {sag) m 5000

10.4.2 Geometric Design in Bac Ninh - Chi Linh Section
(1) Horizontal Alignment Design

Designed horizontal alignment generally follows the centerline of existing
- Highway No. 18. Where a bypass route is provided (28 km + 000 - 30 km + 750)
TEDI's design was followed. The route crosses the Thai Binh River where the
construction of Pha Lai Bridge is planned. The centerline of planned Pha Lai
Bridge has been shifted about 500 m to the downstream side to avoid a temple
and old factory complex.. A summary of design features of horizontal
alignment of the highway is shown in Table 10.6. | : '
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Sumunary of Design Features of Horizontal Alignment

~ Table 10.6
' Bac Ninh - Chi Linh Section
Item Unit Design
Design Speed kph 80
Road length km 36.4
‘Minimum radii . m 250
maximum superelevation Y 6.0

. As a result of the prellmin‘lry horizontal alignment design, the length of Bac
Ninh - Chi Linh section is measured at 36.4 Km (dlstance between Bac Ninh
Interchange and Chi Linh ferminus).

(2) Vertical Alignment Design

Designed vertical alignment generally following the existing grade of Highway
No.18. Pha Lai Bridge is planned at 25 km + 860 (center of main span). The
vertical alignment design has been conducted based on the following conditions
(Table 10.7). '

Table 10.7  Design Conditions of Pha Lai Bridge
- Descriptions Unit | Design Conditions

Class of river ‘ - , I
Flood water level { H 1%) m 794
Flood water level { H 5%} m 705
Navigation Clearance ' B

Horizontal m 50

Verlical (above H 5%) m 7.0
Finished grade of approach road m 9.6

A summary of design features of vertical alignment is presented in Table 10.8. -

Table 10.8  Summary of Design Features of Vertical Alignmeut
Bac Ninh - Chi Linh Section

Item Unit Design -
Design Speed ' kph 80 .
Toll Road Length km 364
Maximum Gradient % 32
Minimum Vertical Curve Length (crest) nv 100
Minimum Vertical Curve Radii (crest) m 5,000
Minimum Vertical Curve Length (sag) m 100
Minimum Vertical Curve Radii (sag) m 6,300
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10.4.3 Alignment Design in Hong Gai - Cua Ong Section
(1) Design Ap?rbach

Since Highway No. 18 passes through existing urbanized area or soon-to-be
urbanized area, urban highway design approach was adopted in the preliminary
design. '

(2) Design Segments

Highway No. 18 in Hong Gai - Cua Ong Section is comprised of several
segments of differing construction type (e.g., new construction of Bai Chay
Bridge approach road, upgrading of existing streets and provision of bypass
highway) and applicable typical highway cross sections as shown in Table 10.9.

Table 109  Design Segments of Hong Gai - Cua Ong Section

No. - Segment Léngth : Slatioﬁs Applicable Typical
o : (km) Cross Section
1. | Bai Chay Bridge 1719 | Sta121 7 700 ~ | Modified C-2
Approach - ' S5ta.123 + 600 (Reduced sidewalk)
2. | Hong Gai, Detour Strects 0.9 Sta.123 + 600 ~ | Overlay of Asphalt
: ‘ ' Co Sta.124 + 500 Pavement
3. |HongGai(l) - - | 4.0 Sta.124 + 500 ~
a - Sta.128 + 500 - C-3
4. | Hong Gai 2) | 35 Sta.128 + 500 ~ | -
- o S Sta.132 + 000 C-2
5. | HaTuBypass - | 3.3 Sta.132 + 000 ~ _
e . 5ta.135 + 300 C-2
6. |cCampPhaq) . 8.2 'Sta.135 + 300 ~
SR :  Sta.143 + 500 C-2
7. | Cam Pha Bypass 564 | - Sta.143 + 500 ~
- Sta.149 + 140 C-2
(= Sta.150 + 000
| Ahead)
8. | Cam Pha (2) 6.3 Sta. 150 + 000 ~ |
- o St 1564300 | C-2
9. {CuaOng (1) 30 | Sta156 + 300 ~ | Modified C - 2
- Sta.159 + 300 | (sidewalk one side)
10. | CuaOng () 1 192 | ° Sta.159 + 300 ~ B
R - Sta.161 + 220 . C-2
Total .~ | 3866 . :
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(3) Horizontal and Vertical Allgnment Design

Basically the horizontal and vertical alignment design follow TEDI's working
drawings; however, minor changes were made as follows:

- TEDI's horizontal alignment in Bai Chay Bridge approach was slightly shifted
uphill to avoid an existing beer factory;

- A smaller longitudinal gradient of four (4) percent was adopted to consider

10.4.4

- the use of bicycles; and

- The maximum gradient of Ha Tu bypass was limited to six (6) percent to meet
the recommended design standard (60 km deelgn speed).

A summary of design features of horizontal and vertical alignment is presented.
in Table 10.10.

Table10.10  Summary of Design Features of Horizontal and
" Vertical Alignments Hong Gai - Cua Ong Section

Item , Unit Design
Design Speed . S kph | - 60
Road Length | km 38.7
Minimum radii =~ - m 150
Maximum Superelevation ' % |- 6.0
Maximum Gradient : : . %o 6.0
Minimum Vertical Curve Length (crest) | m - 100
Minimum Vertical Curve Radii { crest) | m - 2,700
Minimum Vertical Curve Length {sag) : | m 100
Tflinimum Vertical Curve Radii (sag) | m - 1,700

Alignment Design in Cua Ong - Tien Yen Section
(1) Design Segments | |
Highway No. 18 in this section is divided into two (2) segments as follows :

- Cua Ong - Mong Duong (class - 11, flat terrain); and
- Mong Duong - Tien Yen ( class - III, mountainous terrain),

(2) Alignment Design in Cua Ong - Mong Duong Segment

The study team carried out its own prellmmary ahgnment (horazontal and
vertical) design in this highway segment, since no previous design data was
available. The terrain condition along the existing highway is mountainous for
the certain stretches, but cross section elements of Class - 11 for flat terrain have
already been provided for the entire segment. :
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In accordance with the request of PMU No. 18, Class-HI for flat terrain is
adopted, however Class - Hll for mountainous terrain had been also applied for
only horizontal alignment design to cope with exiremely rugged terrain and to
avoid adverse environmental effects associated with resettlement of
inhabitants. The vertical alignment design was conducted based on Class - I
for flat terrain. Since the terrain condition is unfavorable, extremely deep cuts

- (h = 15m - 20 m) were made in several locations even though substandard of

130 - 200 m curve radii were applied. As a result of the preliminary horizontal
alignment design, the length of Cua Ong - Mong Duong subscction is measured
at 80km. _ : ?

(3) Geometric Desigh in Mong Duong - Tien Yen Segment

The study team carried out new preliminary alignment designed up to Ba Che
bridge. In the stretch between Ba Che and Tien Yen, TEDI's design data were
available and these were made use of for the preliminary design. :

A su‘mma'ry of design features of horizontal and verlical alignmehts is
presented in Table 10.11. :

Table 10.11  Summary of Design Features of Horizontal and

Verlical Alignments Mong Duong - Tien Yen Subsection

Item : - Unit Design
Design Speed _ : kph 60
Road length o - km . 355
Minimum radii - _ m 130
Maximum Superelevation ' % 60
Maximum Gradient % 6.0
Minimum Vertical Curve Length (crest) m 200
Minimum Vertical Curve Radii (crest) m 5,000
Minimum Vertical Curve Length {sag) m ' 100
Minimum Vertical Curve Radii '(sag) m 1,700

10.4.5 Alignment Design in Tien Yen - Bac Luan Section
(1) Design Segments |

Highway No. 18 in this section is divided into seven (7) segments as shown in
Table 10.12. - - . c

10-15



Table 10,12 Design Segment of Tien Yen - Bac Luan Secllon |

86.9

No Segment Length Stations Apphcable Typical
_ (km) _ Cross Sections
1. | Tien Yen Bypass | 5.60 Sta.207 + 000 ~ S
| | Sta.212 + 600 B
(=Sta.215 + 000 Ahead)
2. |Highway No.18 (1) {2030 [Sta215 + 000 ~ | -
| | o Sta.235 + 300 . B
(=Sta.235 + 000 Ahead) |
3. |DamHaBypass [454 |Sta235+ 000 ~ :
N 5ta.239 + 540 B
(=5ta.240 + 000 Ahead)
4. |Highway No.18 2) [2064 |Sta240 1000~
Sta.260 + 640 - B
(=5ta.263 + 000 Ahead)
5. | Ha Coi Bypass 336 [Sta.263+000~
| Sta.266 + 360 - B
(==5ta.265 + 500 Ahead)
6. | Highway No.18 (3) | 30.82 | Sta.265 + 500 ~ B
- Sta.296 + 320 B
(=5ta.299 + 000 Ahdad) =
7. |Highway No.18 (4) [ 1.00 | Sta.299 + 000 ~ A3
- Sta.300 + 000 |
064 [Sta3004000 ~ A-2
Sta.300 + 640 .
Total '

(2) Horizontal and Vertical Alignments Design |

Horizontal and vertical alignment generally followed the T_EDi's:worki'ng

drawings between Tien Yen and Ha Coi. The study team carried out repcatcd
site investigations to ascertain problems associated with resettlement; in
- particular, in Dam Ha and Ha Coi bypasses.. Considérations were given to the
new construction and replacement of bridges, and horizontal and vertical
ahgnments are determined based on the terrain conditions and hydrological

data in the bridge sites. New horizontal and vertical alignment design was

carried out by the study team between Ha Coi and Bac Luan since no prevmus
design data were available. :
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A summary of design features of horizontal.and vertical alignments is:
presented in Table 10.13. A sharp curvature of 70m radius was adopted in Ha

* Coi bypass to avoid demolition of existing houses. This is only the place where

10.5

10.5.1

a substandard curve has been applied.

Table 10.13  Summary of Design Features of Horizontal and
Vertical Alignments, Tien Yen - Bac Luan Section

Item | Unit Design
Design Speed S kph 60
Road length : | km 86.9
Minimum radii =~ | > m ' 70
Maximum superelevation Yo 6.0
Maximum Gradient = % | 7.0
Minimum Vertical Curve Length (crcst) m 100
Minimum Vertical Curve Radii (crest} m 2,600
Minimum Vertical Curve Length (sag) m 100
Minimum Vertical Curve radii {sag) m | 1800

Preliminary Design of Interchanges
General

Design mterchange is applicable only for Noi Bai - Bac Ninh Section. There are
two (2) categories of interchanges; i) high-type highway to high-type highway
(junction : JC) and ii} high-type highway to attery (interchange : IC). Two {2)

- future junctions are considered at the connection between Noi Bai - Bac Ninh

- 10.5.2

highway and the Thang Long - Airport Highway and future alternate highway
of NH No.1 and two (2) interchanges are planned at crossings with NH No.2
and NH No. 1 to collect/ distribute the Nm Bai - Bac Ninh highway traffic.

Locatlon of Inlerchanges _

~ Four {(4) mterchanges including those junctions on both ends were studied in

the stage of route selection, focusing on the availability of land. The shortest
interval is 1.3 km between NH No.1 IC and Bac Ninh IC and the iongest is 21.5
km between NH No.3 IC (Table 10. 14)
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Table10.14  List of Interchanges

No. | Name of Interchange (Di :;;?:ég’nk ) Connecting Road
1. | Noi Bai Junction -2 + 000 Thang Long - Airport Highway
. [85] ' '
2. | Phu Lo Interchange . 6+ 500 Existing NH No.3
- [215] - |
3. INHNo.1Interchange | = 28 + 000 Existing NI No.1
[ 13] "
4. | Bac Ninh Juhction . 29 + 300 Alternate highway of NH No.1

There is no major point of trip generation or attraction in the 21.5 km stretch
between Phu Lo Interchange and NH No.1 Interchange and no interchange is

~planned in the present plan.

10.5.3i

Layout of Interchanges _
(1) Noi Bai and Bac Ninh Junctions

There is a possibility that the government will charge a toll with the distance-
proportional toll levy system in Noi Bai - Bac Ninh highway in future. Under-
the distance-proportional toll levy system, it is necessary to provide toll gates,
on-ramp gates for issuing cards and off-ramp gates for collecting toll. The type
of interchange which provides integrated on/off ramp gates at one location is
advantageous as it is economical and cfficient for highway operation and
management especially where the on/off ramp traffic volumes are large. The
type which allows such arrangement is normally a trumpet type, which has
been envisaged for Noi Bai and Bac Ninh Junctions. :

(2) Phu Lo Interchange

Diamond interchange is particularly adaptabie to major (high type highway) -
minor (low type highway) crossings and has the following advantages over a
partial cloverleaf : :

- All traffic can enter and leave the major road at relatively high'sped; _
- Left-turning mancuvers entail litile extra travel; and
- Relatively narrow band of right-of-way is required.

Considering the existence of NH No.2/NH No.3 at-gréde intersection in the
vicinity, the adoption of a half-diamond type has been recommended.

(3) NH No.1 Interchange

NH No.1 and Ha Noi - Bac Giang railway line rua parallel in a north-south
direction. Since the distance between NH No.1 and railway line is only 300m
the adoption of full diamond or full cloverleaf is impossible. Based on the
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10.6

10.6.1

above site condition a partial cloverleaf with two toops and two ramps in the
eastern quadrants. o . : '

Design of At-Grade Intersections
General

While the improved highway has the function of providing more capacity,

faster and more freely flowing routes for traffic movement, full benefit will not

be realized unless good connections are provided between the highway and the

existing road/street system where most trips will originate and end. In view of

the larger iraffic volumes involved and the restricted right-of-way, the use of

free-flowing rotary intersections is impractical. This design aimed at the
" finalization of design concept of typical at-grade intersections with traffic signal.

10.6.2 Design f_eétu res

10.7

Result of intersection design is c'ompile.d'in Volume I : Drawings as shown in
Table 10.15. ' : -

_ Table 10.15 Design Features of Typibal At-Grade Intersections

No Name of Intersection Connecting Road Siiei; Oﬁl;?;bﬁr
1. | Noi Bai (Stad4 +850) NH No.2 : 141
2. | Phu Lo IC (Sta.6 + 500) NH No.3 142
3. 1Bac Nink ( Sta.2 4+ 500) Existing NH No.18 144
4. |Hong Gai-1 (Sta.123+ 600 ) | Detour Road - 145
5. |Hong Gai- 2 (Sta.124 + 500 ) |Detour Road 146
6. | Hong Gai - 3 (Sta.128 + 500 ) |Frontage Road: 147
'7. | Cam Pha ( Sta.150 + 000 ) | Existing Road : 148
8. |Mong Cai (Sta.300 + 000) Planned Streets 149

Overview of Bridge Improvement

10.7.1 Desigﬁ Standard

Refer to Section 7.3 of Chapter 7 for ioading specification and seismic design
together with Section 7.4 of the same chapter for flood and navigation
clearances. - '

10.7.2 Adoption of Concrete Bridges

- Concrete bridgés will be adopted for the Highway No. 18 improvement for the
following reasons : ' : :

10-19



- Durability of concrete structure;
- Lower initial and maintenance costs;

- Utilization of local labourers and materials such as Portland cement,
reinforcing steel and aggregates; and

- Bridge aeslhetlcs.
10.7.3 General Deséripiion of Bridge Types
(1) Superslructure

The superstructures of the new bndges in the nghway No 18 improvement
should be designed to meet the following general requirements.

1) Structural Requ:rements

The general relatlonship between span length and brldge type is shown in
Figure 10.2. The minimum span length of a bridge is generaily determined
by the nature of the rivers, roads or railway lines over which the bridge is
required to pass: the soil condition, and factors relating to the
surroundings. For a brldge over an ummproved river, a careful study
should be made of the river course and flow characteristics. The span
length is one of the most important factors in determining the bridge type.
Once the span length is flxed then the choice of bridge type is limited.

A beam or glrder has a desirable ratio of depth to the length of span which
- will result in minimum constructlon cost, and this depth ratio is gencrally
- adopted. :

However, for the main span of a bridge where the depth is critical for
determining the vertical alignment of the road which will affect the total
cost of the structure, the minimum depth is adopted.

2)  Environmental Requirements

Careful considerations are necessary to preserve the existing environment
of man-made facilities (e.g., irrigation canals, public facilities such as road
network and railway lines) and to avoid adverse effect to existing rivers.
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TYPE OF SUPERSIAUCIURE | ' : BRUDGE SPAN (M)
: 20 30 40 50 6070 80 90 100

AC. SMPLE GIRDEA

RC.PLED SLAB

N.C. RIGID FRAME

P.C. HOLLOW SLAD

P.C. SIMPLE | GINOER

PC.SIMPLE T GINDEA,U GIRDER

P.C.SMPMLE BOX GIRDER
P.C.COHTINUOUS DBOX e ; :
GHNDER (ON STAG{E: N N
T OFITHOOTE : .
GINDER {CANTLEVEDY i ™
STEET SiMPLE COMPOSITE
GIRDER

SIEEL SIMELE BOX B
GtROER - =
STEEL CONIFUOUS BOX
G!ADER :

Figu're 102 Standard Spans for Various Types of Bridge

From the aesthetic point of view, a bridge type which harmonizes with the
‘surrounding environment should be adopted. For flyover bridges, the
structural appearance from the underside will be also considered.

3} Construction Requirement

. The cantilever. method is considered for Pha Lai Bridge. The precast
method is an effeclive way to shorten the construction period. If the
construction period is limited, the type of bridges is determined by taking
into account the speed of construction. :

- 4)  Construction. Economy

The most economical type of bridge will ultimately be selected from the
alternatives which satisfy the conditions mentioned above. To compare
the costs of various bridge types, the total construction costs of the
superstructure, substructure and approaches will be considered.

(2) Sttbstrtt?ztinre

The substructure of new bridges should be designed to meet the following
general requirements. ' _ :

1} Abutment

Reinforced concrete will be used for abutments. In genmeral the type of
abutment is determined based on the relationship between height and the
suitability of abutment type as shown in Figure 10.3.
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ABUITNVEHT TYPE : HEIGHT g4 : REMARKS

1o 20 30
GRAVITY TYPE | ' . A m”& I”
SEM GRAVITY TYFE o ""J_‘l
e o
REVENSED T TYPE o B | i}
,,,r.ﬁ

BUITRESS TYFE

RIGID FRAVE TYPE:

POX TVPE

IBGH EMBANKMENT TYPE

" Figure 10.3 Range of Heights for Various Type of Abutment
2) Pier ' |

Reinforced concrete piers will generally be used unless special conditions
must be met. The appearance of the piers is an important factor in

determining which type should be used especnally for flyovers in
urbanized areas.

Wall-type pier is recommended for rlver/canai plers to’ provude smooth
flow of water at the piers. :

3} Types of Foundation |

The foundation type is determined mainly by subsoil conditions, the
loading to be supported, and economic criteria. Generally, a direct
foundation is used where the depth of the supporting strata is less than
Sm, whereas a piled foundation is employed for depths more than 5m.
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10.7.4 Investigation of Ekiéting Bridges and New Construction Bridge Sites

(1) Data Collection and Site Investigations

The study team reviewed TEDI's feasibility study and carried out data collection
and sile investigations for the following items :

a.  Bxisting bridges

Adaptability to planned highway alignment;
Loading capacity; '

‘Bridge length, span arrangement and effective width;

Type of superstructure and girder depth;
Type of substructure and pier and abutment height;
Type of foundation;

Flood water level of rivers near the existing bridge locations;

Future improvement plan of the rivers.

b. New construction bridges

Adaptability to planned highway alignment; _‘

Width of rivers and facilities such as, channels, roads and railways
to be crossed; _ ‘ : '

Flood water level of the rivers;

Class of rivers and required navigation clearances; and
Future improvement plan of rivess. h

(2) Resu'lts of the hwestigation :

The summary of number of existing and new construction bridges is shown in
Table 10.16. - ' _ : :

Table 10.16 The Nurber of Existing and New ConstmctionBi’idges by Section

Bridges Sec. 1| Sec. 2| Sec. | Sec. | Sec. 5] Total
3 | 4
Newly Constructed Bridges 14 8 8 "1 12 43
Existing Bridges o 0 3 17 | 19 32 71
Total a | 1 | 25| 2 | a4 | 114

T Note : Mumber of new construction bridges includes the one Pha Lai special bridge.
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10.7.5 Cnlena for the Evaluation of Existing Bridges and Bridge lmprovement
Framework

(1) Bridge Improvement Policies |

Existing bridges will be evaluated in the following categories according to their
effective width, loading capacity, clearance against flocod water level as well as
“degree of deterioration of superstructure.

- Replacement;
- Widening; or
- Retainment.

The criteria for the evaluation of exisling' bridges are recommended as follows :
1) Replacement .

- Bridges designed with substandard loadirig specifications such as
H8, 1110 and HI3 (the current Vietnamese loading specification -
designates H30); . _ _

- Bridges which do not satisfy the reqmrement of vertlcal clearance
against the specified flood water level; : :

- Seriously damaged or deteriorated bndges, and

- Bridges with narrow width whose wsdeﬁing is judged
impracticable. S . 6

H18 and H30 loading will result in similar maximum bending moment in
the simple span girders in cases the span length is less than 30 m.
Therefore the short span-bridges (L < 30m) designed with H18 w1]l be
remained as it is if all other requirements are satisfied.

2)  Widening _ - ‘ _ ‘
Selected bridges which are designed. with H18 or H30, only with

insufficient width and is possible to widen structurally (RC T-girder, RC
slab and PC I-girder).

3) Retainment _

Bridges desngned with H18 or H30 and sufficient for all other requlrements
2) Determmahon of Brldge Improvement Pramework

1) Ge_neral |

Based on the above-mentioned improvement policies, the results of
investigations, as well as the highway alignment design results, the study
team determined bridge improvement framework as carried out on
existing bridges. The results are shown in Table 10.17. As regards to
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existing bridges requiring replacement, almost none of them meet
demands of present design load standards and more ]udged as lacking
loading capacity.

Table 10.17 Number and Length of Bridges by Typé of Improvement

Section | New Construction | Replacement Widening Retainment Total

Total Total Total Total Total

No. Lﬂ.;%lh No. Lenglh No. [f(t“:%th - No. Len No. Len;

: (o (o [0 W o
1 14 1950.0 0 0 0 0 e 0 14 1950.0
2 8 1477.0 3 74 0 0 -0 0 11 1551.0
3 8 490.0 5 - 78 12 134.7 0 ¢ 25 7027
4 1 - 15.0 i1 264 -0 0 8 167.2 20 446.2
5 12 1193.0| 26 333.5 ¢ 0 6 258.5 44 1785.0
Total 43 5125.0 | 45 7495 12 134.7 14 4257 114 64249

The results of screening existing bridges and determination of newly
constructed bridges in each seciion are described briefly in the following.

2) Noi Bai - Bac Ninh Section

The selected horizontal ahgnment of the Highway No.18 in this section is
separated from the existing provincial highways (Nos.286 and 401).
Therelore, a total of 14 bridges, which have a total bridge tength of 1,950m,
are planned in this section. Major bridges in this section are as follows:

Flyovers - - National Highway NoS(L - 150m);
. Dong Anh - Thai Nguyen Railway (L = 390m);
.-+ Hanéi - Lang Son Rallway + National Highway
: No.1 (L. = 950m).

River Bridges -  Ca Lo River (L 180m),
"~ - == Ngu Huyen Khe Rlver (L =150m).

- 3) Bac Ninh - Chl Linh SEC!:IOI’\ '

a. Evaluation of Existing Bridges

There are three existing bridges and all of them have lower loading
capacities (H10 and H13) and are in poor condition. Therefore, it has
" " been judged that all exlstmg bridges are to be replaced

b, New Construction Bridges

‘ There is planned a major bridge at the Thai Binh river crossing {Pha

Lai Bridge, L == 579m) whose route passes through a low-lying area

~ between sta. 21 + 00 and sta. 25 + 500. To cope with the complex flow

patterns and the adverse hydrologmal conditions in the area, a total of

- five {5) bridges which total 858m in length are p}amled in the said
low-lying area almmg to:
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4)'

- AVoid flooding in the upStream area;

- Maintain existing short cut flood course of t‘ne Cau river (Bridge
L= 660m); and

- Maintain four (4) ex&stmg drainage water courses {Bridge L=
198 m).

Hong Gai - Cua Ong Section

a. Bvaluation of Existing Bridges

The results of the investigation of existing bridges is shown in Table

110.18 together with the study team’s judgment on brldge replacement

or w1demng

All existing bridges are of a pefmanent type. The majority of existing -

~ bridges were constructed between 1975 - 1990 to meet the loading

standard of H18 or H30 and their present condition is fair. However,
some bridges built in an earlier period had been designed with H13
loading standard.

In view of the above siluation, it is recommended that: |

- H18 and H30 loading-stancll.ard bridges will be utilized for Highway
No. 18 improvement providing the necessary widening; and

- H13 loading-standard bridges will be replaced or retained for the use
of local traffic where the existing national highway No. 18 will be
bypassed and no further improvement will be conducted within the
framework of the project.

b. New Construction Bridges in the Bypass Sections

This section is compriséd of three (3) bypas’sés. Several new bridges
are required in these bypasses.

- Bai Chay Bridge Access (Km 121 + 700 - Km 123 + 600)

The Bai Chay bridge which connects Bai Chay with Hong Gai,
approximate bridge length of 800m, is in the planning stage and a pre-
feasibility study (pre - F/S) of the brldge has been carried out by TEDI.
Access road of the Bai Chay bridge is planned based on the said pre -
feasibility report and it was found that three new brldgos which have a

~ total length of 430m are reqmrcd

- HaTu Bypass (Km 132 + 000 - Km 135 +300)

“'There are 3 brldges to be improved, but no newly constructed bndges

are required.
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5)

- Cam Pha Bypass (Km 143 + 500 - Km 149 + 140)

There are several small river crossings on the bypass ahgnment

Therefore, five new bridges which have a total length of 59 m are
planned.

Cua Ong - Tien Yen Section (Km 161 + 500 - Km 204 + 900)
a. Evaluation of Existing Bridges

The resulis of the investigation of existing bridges is shown in Table
10.19 together with the Study Team's judgment concerning the bridge

: 1mprovement categortes

There are 19 medium and short span existing bridges in the section
and their total bridge length is 431 m.

- The existing bridges are classified into the three following groups:

based on loading standards and year of construction:

Loading ﬁt_al_ldil’_d: : Construction
1.~ Hs/HI0 before 1945
2. H13 _recent years
3 "H30 - recent yea'rs

These existing bradges are evaluated according to the following
criteria: . . :

- All H10 and H13 br:dges will be replaced because of their shortage of

loading capacity and degree of detenoratlon (replacement of
11 existing bridges);

- All H30 bridges are in good or fair condlttons Therefore, they wnll '
be fully utilized for the improvement. Ba Che bridge (steel truss)
has a narfow carriageway width of only 4.5 m. Therefore, it is
proposed that another 2-lane 2-way bridge will be constructed at the
nearby site and the existing truss should be reused in another
project. '

" - The existing Mong Duong Bridge has a loading capacity of H30.

However, the bridge deck level is lower than floodwater level and
sometimes becomes unpassable for several days. Therefore, this -
bridge will be reconstructed to provide suftnc:ent vertical clearance
against floodwater level. :

b. New Construction Bndge:

" There is one new construction bridge which is necessitated due to the

realigning of Highway No. 18.
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6)

Tien Yen - Bac Luan Section (Km 207 + 000 - Km 300 + 640)

a. Evaluation of Existing Bridges

The results of the investigation of existing bridges is shown in
Table 10.20 together with the study team’s Judgment concerning

bridge improvement.

There are 12 sp:llways (submerged weir-type crossings) and 32
medium and short span bridges.

- Spillway . : 12 locations/1,193 m ; and
{Submerged weir-type crossmgs) : :

- Medium and short span bridges : 32 bridges/592 m.

The existing bridges are classified into the following three groups
based on the loading standards and the year of construction;

!gadigg Standard Construction
R H8/H10 ~ before 1945
2. _ - H13 _ recent years
- 3. Hi8 (Ka Long Bridge) 1963
4. H30 ' recent years

The above exnsimg bridges were evaluated as follows

- All H19 and H13 bndges will be replaced because of thenr lack of
loading capacity and degree of deterioralion;

- Ka Long Bridge (H18), a hlSlOﬂC monument, should be presewed as
it is; and _

- Al H30 brldges are in good or fair condmon 'Il\erefore, they can be
fully utilized for the improvement.

b. New Construction Bridges

- Replacement of 'Existing Spillways witli Néw Construction Bridges.-

“The existence of a number of spillways causes serious roadblocks for

road lraffic in the region, since heavy rains bring on frequent ftood
walers and often results in making Highway No. 18 unpassable for 3
to 5 days in many locations. In view of this situation, the
improvement of Highway No. 18 will include replacement of all
existing spillways with newly constructed bridges. The aim is to attain
an all-weather connected road through bridge improvement;
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10.8

10.8.1

- Newly Constructed Bridges in the Bypass Sections

Tien Yen - Bac Luan section is comprised of the following bypass

sections :

Tien Yen Bypass - :  km 207 - kin 212 + 600
Dam Ha Bypass i km 235 - km 239 + 540
Ha Coi Bypass -1 km 263 - ki 266 + 360

In Tien Yen Bypass two rivers are crossed; the Pho Cu River (river
width = 120 m) and the Tien Yen River (river width = 100 m). Two
newly constructed bridges are planned in this section. '

In Dam Ha Bypass one new bridge is planned.
- In Ha Coi Bypass, the Ha Coi River (130 m river width) is crossed.

Preliminary Design of Bridges

- This subsection describes the results of prc]iminary design of bridges covering

the followings:

- Design of short-span and medium—spah bridges;
- Widening of existing bridges; and '
- Design of special bridge.

Design of Short-Span and Medium-Span Bridges
(1) General

As a result of overview of bridge improvement in the 'previous subsection, it
was found that a total of 113 bridges are to be involved in the improvement.
Among 113 bridges, 87 bridges need to be newly constructed or replaced.

The widths of existing structures to be crossed are no more than 30 m, and no
rivers require navigation clearance. Thercfore, the maximum span length for
medium bridges will fall within approximately 30 m. To cope with the large
number of bridges, the study team decided to consider a standardisation in
design and construction for both superstructures and substructures.

(2) Basic Policy for the Determination of Total Bridge Length and Span
Arrangement . : o o

1)  River Bridges

- Abutments of bridges which cross rivers must be located away frem
the dikes to prevent weakening of dike body/foundation in
accordance the govermment's regulation; :
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- Bridge length of river crossings with no dikes should be determined
to take the river width in flooding condition into account; and -

- The minimum span length of river bridges should be determined
o limit obstruction by piers during flooding to approximately 5% of
the sectional area of the river. Also from an aesthetic point of view,
all span tengths should be as constant as possible. -

2) Flyovers

- The ends of flyover should be determined considering the
limitation of maximum embankment height;

- The span ari‘angement for flyovers should be determined taking
into account the existing and future width of the road or railway.

(3) Superstructure Design

According to the policies of the determination of total bridge length and
span arrangement, a maximum span length of 33 m was determined.
Based on the relationship between span length and standard type of bridge
the study team selected the following superstructure types for various span
lengths. (Table 10.21) L. '

Table 10.21 Superstructure Types by Span Length

Span Length (m) | Superstructure Type Remarks
| IR ST - F——
10 SL<20 RC Hollow Slab __| Supporting required =~
10SL <20 m' RC T- Girder * | ﬁggﬁgﬁing not required e
2051.<33 PC1 - Girder '

+Note : RC T-girder indicates the "Precast Reinforced Concrete T-girder” which is mainly

utilized in unfavorable subsoil areas such as Noi Bai - Bac Ninh seclion, to avoid high cost
for temporary construction (e.g., supporting of forms and temporary road), and to minimize
construction period.

A simple beam type has been adopted for all bridges to consider ease of
construction, construction economy and minimalization of construction
period. S -

{1) Substructure Design
1) Abutments

The height of abutments generally ranges from 4m to 12m. Based on this
fact and considering the current construction practices in Vietnam, the
‘adoption of the following types of abutment is recommended (Table 10.22)
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Table 10.22  Abutment Type by Its Height

Abutment Height (m) Abulment Type
SRR L Concrete Gravily Type ..
6<H=12 RC Reversed T - Type

Wing walls and approach slabs are required in many cases. It is assumed
that the wing wall length is limited to about 8m and the approach slabs are

- provided where the embankment height is more than 5m.

- 2)  Piers

a. Piers in Rivers

The wall type is adop'ted for piers in rivers to provide smooth flow of
water. | ’ ' '

b. Piers for flyo'vé.rs | |

The rigid frame type is adopted for flyover piers for econoﬁlic reasons.
Fou.ndation Design | .
1} General
According to the results of soil investigations carried out by the study team

and the information of TEDI's Feasibility Study, pile foundations are
required in the following sections : :

- Highway Section _ Pile Length

Noi Bai - Bac Ninh - | 20m - 40m
‘Bac Ninh - Chi Linh 15m - 30m
Hong Gai - Cua Ong around 10m

(only in coastal area)

In the mountainous areas in the Hong Gai - Cua Ong section, Cua Ong -
Fien Yen section and Tien Yen - Bac Luan section, spread foundations are

- adopted because the bearing strala (consisting of sandstone and claystone)

are found at a deptivof less than 5m.
2)  Fypes of Pile

Precast RC square piles (40cm x 40cm) are generally adopted for economic
reasons and in light of current construction practice in Vietnam.
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10.8.2

3) Minimum Cover Depth of Footings

Pier and abutment footmgs will be prowded with appropriate soil covers
depending on their situations. In the case of piers in rivers, a minimum
cover depth of two (2) meters is considered to be sufficient to take account
of possible scouring.” In the case of piers for flyovers, a minimum cover
depth of one (1) meter is considered adequate o take the construction of
drainage facilities into account.

6) Summary of Design Features of Short-Span and Medium Span Bridges

Design features of river bridges (excluding Pha Lai main bridge) and flyovers are.
summarized in Table 10.23.

Widening of Existing Bridges
(1) General

In the Hong Gai - Cua Ong section, there are 12 ex1shng bridges which were
designed with sufficient loading standard and still in fair condition, but all of
these bridges have insufficient effective width. As these bridges are bm!t e the
same penod they have the same nature of design as follows:

Brldge Length and span arrangement : 8.5m, 8.5m x 2 and 8.5m x 3

Type of Superslruclure : i - . RCT-Girder

Type of Substructure : L :
Abutment _ :  Concrete Gravity Type
Pxer | : -t Wall Type‘

Type of l*oundalmn o : Pile Foundatton

Therefore, the same w:denmg measures wnll be applled to all of these brldges
(2) Wldenmg and Construction Procedures

Bridge widening of 9.15m will place at both sides of existing brldges as shown in

_Flgure 10.4.

10-37



sberg reuld 1 4 *ae3g BRI :

| lobEIg voRONASUOD L.

QIS YIS0y nﬂw ......o:ox DYDY WOPAS L DYIL-DY URPADH Ddil-Dd ¢ 9OAL WUNIARLHING .
1Y SB 351 2 () "SUUSDIM M Suswaoeiday Y USRINASUGD MeN 1 N Suswsaosdus jo adh

41 265 1002 [¢70 Bl 0°0L |2 | L-pesiaasy | lD4 0Ll L 19°9¢ 109t ¥ leuesl 066+92 | L1-Z ¢
P $E€6| STL A oL A oSl vO Bl jO°L i L-pesianay | x0g-04 QO'LL|QL SOL  J0°6sS N ] 09g+52 | OL-2
-+'0 . .cp : Mg ey
EN # 2 22{002 [»0 g 106 22 |[sweripby{l - €5 1002 [P0 Bild  [OOL [t L-passansy =2d 0Ll |22 Q0L 07099 N owems | 00g+SZ -4
3%y 12 »6L1052 [¥0 ild (08 Z Hem 2.+ £5 1052 [+0 Bild  [00L {2 L-posianay =0 o+ NUNIS 002z 1009 N Appey [T -2
ER L =611 00L (0 d (SO L L 2= 0% (008 [0 ad  |S'% 12 L-pRssanay [ oo'tL e Qe 109y N Appey QOE+EZ | /-2
451 CHL wBLIOSL 10 g (09 L Hem, 2+ 0% 10'SL I$0 2 IS |2 L-pasianay =4 Q0°LL1iZ O'EZ 199 N Appey QL9+E2 o-2
27 dL = 6L30QZ {(¥0 9d |09 L e <+ 85 |002 +°¢ | e (S 12 L-pasiassy =0d o0Lt!z C'EZ |09 N Appey- 058+0< §Z
41 <98 (02 %0 ®d [0 (2 L-PIsiancy 1~2d Q0L Q0% 100 H AN Q89+Ll ¥-Z
4 Zvi2 02l [P0 Bl 10h |2 ALARIG i t] QUL L QLL j0'tL -] ABA Q6L+ € -2
ERE . ¥ . %2002 {¥0 qd 105 {2 Aunesg Fod Q0°LL L 002 002 N Buveyn | 020~ 0 £
ERE - vu 2 1002 |¥'0O g |10 (2 Ronerg 1=0d ANS 40QL 1002 N jpuLeyD SELl-1 L-2
ebmg S | (W | () [ AL | (W) [SoN[  #GAL Sid | (W (W) [ adAL | (w) |sonN| | odAy sgAL (W} vecs | (W) | (w) | eacsdwy (simonag| uones 1 oN
uonanasue) Lo “SoN' |} 7| -ex) [ “epunog | aybiy 130s0N ) T !®mg |zpunoy laybiy . Vel TV J0  jueds twabuen | joadAy | Burssoun | - ofpug
Yy 8Ng | ald |- ) Blld | 2lid SANIBLT | "SON [+ L= T
| i otg [] uuRnNgy | draonnsisdng
(HUIT D oL YUIN 9BY WoU3) 7 UORDIS
ERl] #9208 ] ¥'0 aid $1-9 | 02 [#wexd piSiYid & St [OZE |40 ald 102 |2 L=pasianny 04 A 2L QE-6Z10°056 N L0+ IeY | 062 + £2) pl-L
P 3 «EE002 O aMd [ OLL 14 em ¥ S |022 190 Olld 0L |2 L-pasianey L2d = 5Z7LL (S 0'0€ {0051 N AR 1OSL+ B2 £~
EN P L2002 (+°0 AL 10'S |2 AnAzID L-0d »SZLLL Q0L 1001 N PRS00+ 821 211
471 b vZ 002 (90 #id [og (2 ARG 1=3d ~ 8201 0°02 " {0°0¢ N PUURYD 1092 v 6L} Li-L
4! P+ ¥2 1002 {¥0 8lld 105 (2 Auners 1-0¥ - S2°1LN Q02 [00L N RUUBLY 1096 + S QL+t
L ¥~ 62002 #0 g [0 |2 Rwness 2d ST 062 jose N [ouuBy) (0SS + L) 6=
174 9.CL1002] - o4 oZL | § fem ¥ a §SH0°LE [P0 ond- 1072 12 L-pasianzy 0d - S52°11L (9 0’0 JO'0BL N AHOTETQLP + L] 3L
37 v a2 (002 (40 ad {o's |2 T ApARg 00 | aS2iiiL o0t 1001 N puod  JQLL+ 2L Z-L
4%t L Y 902 {¥'0 old 10 |2 Anery L0y - S2LL 0QL {001 N PUUELRI QG2 * 0L | 9-L
33 ra PL 002 (V0 d 0L |2 1-pesisnay | L1-D R TaI QoL OO N pucd QLe+ g 5=l
473 b vE |02 [¥O M 0L |2 J-pesiaasy | 1-OY « S0 Q'OL 100t N [euvey) | OQE + % bl
37 # A6L0S2 | ¥O d Li-2 EL [BURI DIV (¥ & O¥ (0'SC [P0 slig 0L |2 L-pasianay 2d » SZLLIEL Q0L {006E N ABMIRY | O2E + £ -l
EME # a 82082 | YO o =0 9 [swesy pibigiy » SF00Z |FO Bl 02 |Z L-pesiaAady ;D4 »STLLS 00t j00SL N €0 Q0SS +9 -t
37 ¥ e 21002 190 ad o T2 ALABID iY | . SZULTE 0'St 1061 N tuuey) | OB ¥ [ | L=t
o0be3g angd (W | {w) | GAL | (w) [soN ELE HMd | (w | {w) | odAl | (w) ['soN AL odA ) (w) ueds | () | (W) | sAOw ) aumionag] uvonels ON
uenonRswed 110 SN | ) 1) B |tepuneg (b | . JOCSON | ) 7| "B |epuncoy [aybiK - WoIM 50 | ueag nnBusny jo achy | Gussors afpug
(¥ Bjid | g Blid | did SARIRYLT | 'SON 1 [BI0L § &
7 1914 IT i UBUINGY _ QUNINNSIHANS i

. {YuiN 528 0L 1Bg 16N WOoLd) | UOIDRG
sadpug uedg-wnipapy pue wedg-3104g 50 3517

(T) €T0L 21q% ],

10-38



*BUINLBPIM 10 YDA SANDSYY ARSSRD0U 3L SMOUS { ) OUI SNIBA UL agan
#5E1g feuiy ¢ 4 "abERS 1Ryl ¢ | 1H0RLS VONINASUOD am
QRIS DYIS-DY QRIS MOIIOK DYH-DY YIRS DYTL-DY USRI Ddi-3d aghy unionanNsIedng ..
5t SE S5 © 1 BIUUSDIAA T A USWADRICRY | X TUONONAISUDD MAN | N SUSWBAOIdW; JO adAL .

10-39

! . 2. 0009 (%0 |_ Mg Ov (2 Amerg Loy [ THIE PR T M JaALy Q€6 s2°€
! 0§92 * 091
1 peRsds ¢ (2 APARID S04 1 (£'8LML IR - M sy 1012+ 090 ¥2-€
i 0592 :
[ £+ 89 (02 1¥0 ad . {os |2 AUARID 1% [CEDIR o'zt {9zt M sy 06 + 451 £2°E
0592 )
] Ta 0¥ 102 (+0 ad  [oF 12 Aineasy FEaTY DRI s8 |s® M oAy I0SS + pSL) 228
: : 0592
] 2. BEOL PO ad [0t [Z AUNRSSY S04 [ L9 L9 [ IRECTIR T REFS
: 05°92
1 2 -9tl0L %0 2ild 109 P EM Zx ¥910°L [P0 ad (0L 12 1-posiansy | I-DY DB CER T M Jany 09t + £51] 02-€
: : 05792 - :
i Za ¥ 0L |[¥0.] ®id |02 |2 L-pesianay | SOy [T I EE M W SLE 25U 6
0592
1 Za P04 1%0 ad 107 |2 1-pasiaasy | S-OY (80t 5¢ 5% M FAY 5G5S T LSLY FL-E
0592 : .
1 L «95{0%% ¥ 8Nd 1079 1 72, <. ¥y 0L [¥0 2id {072 |2 1-pesionsy | L-Dd (€81}t s'g j0'Ll M KAy 019+ 05t LL-E
. : 0592 )
1 t 9202 [¥°0 ald. 09 L HeA PR CY AR ad (072 j2 | L-pessaaly f L-0Y [ sg 104t M JeAdT IOY0O + OSt| 9t-%
L : 05°92 : :
I Z« 5609 {+0 old 0L (2 1-PesIeAEY | 5-0d 0592 1 06 06 N S ABAY 010 + 6bif St-C
t ZaQLL|OSL (%0 alld 1079 |2 Anely | HDY 059z |1 oLt 1074t N Jay oL + Ll vieg
§ Z2x 56 [0ZL [+0 EECENRE Auaesy S-2Y os9z |1 06 106 N JeAnl lOgh + 9t} EL-E
] 2+ 5609 {0 oild 100 (2 L-pesiansy | SON 0592 |1 06 06 N A KOS, Sl dt-E
i 2 0LLI0E i¥'G Ad 109 2 Anes HY 0592 |1 0Ly JOTLL N JeARd 9R 4 bELE LL-E
1 peesds lo'g |2 LT S0 [T <C 1SS M Wesss a5t oLt
0532, : + £yt .
1 pESdS (0 |2 AR $-2¥ 0592 |1 09 09 ] WEANS Kby + 20LE 5%
1 pRS {0'C |2 ARG S-DY 0592 |L 09 09 d wesans 08S + Lbli £
] peauds [¢'a™ 12 T-pesianay |- S=on (et 06 0% M weans 009 * L) L%
Y o0 ’
i peasds 10°21L |2 L-posiandy § 10 SEFR 062 10°62 R MY oy 9-%
! peasss 10 |2 l-posiandy | §-0d 0S92 L 09 [o'9 Y el Ly + 2ELL S
; I peasos ool 12 L-Pasiaady | -0d EED Q'LE 10N Y peodfoge £ QEL| %
1 9 JEL{06 PO sl [Q2L 3 9 |welgpiOigiL . pOL[O°6 (80 #ld  [O0L 12 1-pessanel | 1-Dd 0S92 |4 0'0f {00LE N ASIEA 10FPY + ZZ1] E£-C
1 - B EEEAETTEE =M peERICS 10y 12 Anesn 1-3d 089z iy 002 JO0ZL N Aotlep, gL +22L: Z-€
i - - [ peexds 1002 | L IEM . pRIGS 10y (2 RIWEI 34 05792 |€ 0'¢E 1066 N Aatep 1088 + L2 L%
obes oild (W | (w) | agAl (W) ['soN PGAL Hd (W | (W) | #UAL | (W) ['soN adA), dA {w) ueds | (w) () }roacsduwr | OMMoNGS | wones . - ON
VORANASUOD IO SON | ) - T | BIg |epunod | 3ybi JOSON ) 11 eQ tepunog by - BY-T: 7YY 30 |ueds {busti jo @dAL | Buissosn #5pug
. ad | aid sild | B SANLDBLD. | "SON e . : ;
| 1 11 i usuNNRY amannssadng

s38pug wedg-wmnipajy pue urdg-310yS 30 351

(Bug =np o) 129 Buoy woid) fuoiseg

(2) €ToL 219"l



abes euld & 4 'o0e1S e L 1O0RIS UORINILSUOD sua
qE|s Uw.m.ux 'QEIS MORIOM DXTH-DY EPAHO- | DM LN YRPNID-] D404 | #dAL samdnaniedns .

S1U 52 95 1 "Bruuepip © M uswaenelday T Y ‘UORDNANSUCD MaN ¢ N Suawaacidwr e edAy o

t peaids {9°0l |2 1-pasieasy § SOy 00'8 [t 56 156 Y ey jovs + 202] 02-b

: peaids 10°0L (2 - | I-peseady | Fd 008 it o'ig {01 Y . Ny L K5Be * LOZ] 6l

! PRSI0y 1L Aaesd $-2Y 008 [t jo's {09 ¥ Jsaly - EL+96LE BL-p

] peaids [0'9 12 Anelg S0 00’8 L I CE] Y sond 1045+ S6LE iy

i pealds 0%l [ £ BBM ! PRRICS [0°ZL |2 | L-PRSiSASYTT 10d 008 ¥ Q'2E {0'6ZL 3 A 0EL +06L] 9L
- ! - - - - - BERE - - n JaAlY 1S9y +a3L| Sl
- - - - - B - 1. - . n 1oaly  [Sob + suL| vi-b

i pesudsIC's T |Z | [-pesieney | S-0W 008 L 06 106 ] oA LS+ €81 Tib

f ! pERICS [0°0L [7 L-posisady | 1+Dd 00'g [L S'0Z I50L o JBA S04 +08L| Zi-b

! ! peasds |67, |2 1-pasisARy | 1=y 008 11 0€L JOEL ] MY 09F + BRI L
- - - - - - - - - n JBAN S0 +BLLE Ot-v

- - - - - - - - - - n Janly ot + ELL] 6F

i i pessds [0'9 (2 Rineig $-o4 008 |L 0’6 {06 ] sy IGER + 241 8%

] i PEICS 1001 |2 L-pasiaaay | s-0y o0g |1 0's 10'S d Py joeZ + EAL] LY

i ! peasds 109 (2 RlAes H"Dd 00 |1 6L 05t N Jany 1089+ L] 9-v
- I - - - - - EEE B . n Jaaty  I0ES +OLL] S-v
] L « 2106 [+ I 112, Zal9 {08 [P0 dd 06 |2 1-Pesionsy | H-DY [ S'gl 0'LE d JeA OTL +goL] web

- ! - - - - - - - - - n Ay KOER + /91| b
- f - = - E - - - - - n Jsany  fobg v 991 Z-%
- - - - - - - - - - n AeMIEY 1021 + 591, L-b
abe1g g {w | (W) | edAL w) |soN 179 Sid ([ | sgAL [ (w) [*sON S0A] adAy {w) veds | (w) (W) | astadua [ amansgs | uoness ON
uonaInASUC) 130 SON L ) 7 Big | epunes [ By . J0°soN [) 7| mQ |'epuncd [abie; | - WPV Jo | uedg [wnabusn| o adAL | Sussoss | oboug

an @lld | 9nd 8lid | ond * BANIOLT] | SON L LT :
Jud ] uANGY LD LSANg oL
{ Bup enD 01 1o BucH Weouy } 4 UoJIDeS
sa8pLrg ueds-wnIpaq pue urdg-3I0YS 3O 381 (€) £T°0L dGEL

10- 40



20Eg Jevi4 & 4 '90e1g Ry 1) beg u
"GEIS DYS-0Y 'Q8IS MOIOH DUH-DY UIRAD-1 DYIL-DY ‘IepiD-l DdilDd | 3dA L amonasedng .

07 MIN I N Audwaacsdi Jo #AK)

ORINIISUOY wa

$1 3 SE asn I DINUSPIM | M Suswaaeday © Y ‘UONIANSY

i - - - - - - - - - o JoAly 002 + £22] 0£=S
- ] - - - - - - g - - o JanDy 1678 + 602] 625
- - R - - - - - - a Jealy 1000 *+ LL2| 82§
i peaucs 10° [ [ L-Pesieasy | H-DY 007 |t o'zl |02t ] Jaafy 1008 *+ 042 L2-5.
! Peasds [S'9 |27 | L-pesianay | Su 00% |t 09 |09 ¥ sy 1082 +692] 928
! peaids 0L |2 Awes H-DY 008 [t '€l [0'EL ] SR 0y * 992f 525
El pesios (O°LL | 6 nem peasds 10°ZL |2 [ L-Pesiansy | ¢ 00’8 {01 008 [O'00E § N AN 1026 + vIZ] ve-S
: C i : U RO : 100 B :
! | pewds 109 (2 Awney 1S3 1 - 00% L CEGE d PuseD 1000 + 952f £2-5
] ! pealis |C'9 |2 | L-paslaAsy | SOB | . 00 it CEIICE ] JeAld T IOYE + pEZ] 225
! “ peads fo9 12 AuAesdy $-D¥ 007 |t 0’8 (0" ] G 1046 T+ L5 LE-S
[ i pewds |0°ZL |2 | L-PPSIeASY | H-Ou 007 |1 o8l |0RI ¥ J9AlTI0SY * £52) 028
{ i peads 0oL 2 | Lpesendy | 0 008 |L o8z |082 o ABAY (069 + L2} 6L
F] peaids 1077 Z em Toesids 109 12 Rneig F3d 008 [£ 0'5¢ [0°54 N sy 1059 +8vef 9IS
3 peads 1677 L EA peeds |579 |27 [ 1-pesiendy | 04 00’8 |2 0'sz {005 N Jenry” [SZ8 * Sbe) 4L
1 peesds 1oy g | Lrpesianay | rDd 008 L 002 j002 ¥ SR 1055 * 9v2t 9L~
4 pea.ds (075 L e, peRiSs (0% |2 S0 0d 008 |2 00z {00F N Jonny  JoLgs + 8E2] SIS
! peds (0'g 1 A pemds 10°S [2 RIABID 0d 00’8 |2 00C 1007 o JeAn 02t + 282} wies
i peasds {072~ |2 | L-Pesieasy | Sy 008 |1 06 |06 3y 1oAY J099 * pEL] TL-S
i . pEaIds 1S9 |2 | J-pesiaasy | Sy 00% [L 08 09 3 AT [0SL + 282} ZL-S
E] peayds 1011 | 1 HEMm PRaCS 106 [ | L-pesieAsy | IDd 008 |2 0'sZ {005 N sy jog0 + 2eef LI
! PERUS 16°S |2 | L-PesiaAdy | SN 008 |1 0's |09 ¥ SN SRL * LEZ] 0L=G
! peaxds 169 (2 | L-pesished | Sy 008 L 09 109 d gy AL+ LEZE 675
i peasts {08 |2 [ L-pesiensy | SDM 1 00® | 0'6 06 ] Jen IOLE * 822). 8-S
i Peauds (001 |2 | L-Pestensy | L-od .| 00% |1 Ol j0°CL ] Jan 008 * 222 2%
E] RS [0'ZL | L Hem Peasts (0°21 |2 | L-pessanay | 1rDd 008 |2 0'5Z J0°05 N A ISHE + 922] 95
4 pesics 15°G t HeMm pealds 102 |2 | 1-PeSBASY | 10d 008 |2 0’52 [00S N Jony 050 ¢ L2255
i pessos 10’y 12 Rirei ] 008 |L a9 {09 ] 18ATy 1069~ [le] vh
! peadS oL |z | l-pesioAsy | S-0d 00F || 09 {09 3 sy 1592+ 912] £-5
4 pesrds 0zl | ¥ AN peaids (08 ¢ | L-Pesioas) | 1od o0e |§ 00t {0054 N AL IODE * LLZ) 26
1 ZaiRl0ZLI¥0 | 9id [0Sl | @ lBM 12426 102L[v0 ] and [08 | ¢ | L-posianey | I-od 008 | O'EL j0'66 N JoA JC1S +602) L
abeyg At {w | (W) | #6A1 | (W) |'soN adAL ald (W | ()t osdAy | (W) ['soN SdAy wdA {w) ueds | (W) | (w) [-ancsow jeinionag ) wonms ON
USRINSZSUOD 110 SON| ) T "e] | epunoyd | abiH 40°SON | ) 1| 'mg ["epunod |wybiK - VIom 0 ueds lpbBusy | 4o edhy | Buisses) abpug
asn ' ond | end alg et QADOND | USON 0L | -
| Joig [ eunngy AN sdng ’ H
(2/71) {uenT oeg 01 Ud WO WoL4) § UOIIDRS
s32puyg vedg-wmnipay pue wedg-11oYyg 30 38T (¥) €01 3q=L

10-41



s5mg jewiy © 4 *obeys i) & lebms co_uu:bmcou o
qeis um.m.Ux nma MOIIOH DUH=DY JoRID-1 DUIL-DY USPAD-] Ddil-Dd ¢ odA ) armonasiedng ..,
S S8 387 1) "Duuepim | M Jusiusdeiday | Y VonONIISUOD MeN T N nuswanoudwy jo adhy -,

- - - - - P I - - n Ay 053~ 662] pv-S

b peds 10'S |2 Rawnein 1<2d 008 |1 002 002 Y S 00 + 2621 o5

1 peasds [079. |2 Aness H-DY 008 |1 oLl [§4lL d BAY 021 + 062 2%

1 peosds [s's  1¢ l-osieasy | H-0Y 00°g |t o6l |06L o 18A 1069 *+ 682} LS

' peasds [679 (7 L-omaAvy 1 H-DY 008 11 0ElL JOEL o JeAl 1948 + 682 OF-S

[ peaids |57 |2 Aunely +=0d 008 |t 0'L¢ 022 d A 0L *+ 582 6TS

; pessds (o T2 Arein S-0d 00's [L 09 109 4 JaAld 1001 ¥ $E2) 265

4 peaxds (g9 9 [T pewids 10 |2 Jmessansy | 1Dd 008 |2 00E {00L2 N JeAld U loge + 22y 8-S

- - - - B ~ - - - - n WY ISE9 + LEZ] 98-S

- - - - - - - - - - n Jontd iSy9 + 0g2] SE-S

i [ T Anery H-24 o0y |1 001 00t o Jaan  0YL + 6/2] #E-S

i peaads (09 F4 e peads (0% (& FUARIG F2d Q0’8 [0't |08 Jo'ee N A0S + 842 €275

1 : peRIcs (O 2 Raeig $-2% 008 L 09 {09 Y Ny [SE6 + 622 2176

3 peesds |0y (2 RIAeIS 04 008 |1 002 [0°02 N S 1086 + 422 LE-S

wheys @il wf(wd | adAy (w) |'soN adA ] olld ([ (w) | edAL | (w) j"son Al SdAY, {w) ueds | (w) (W) |-ancsdun tamsnas | voners “ON

UoRIMNASUCD IO SON () | e |epunod | by JO°SON | ) 7 1B | ‘epunoy {3yl an 1) Jo | ueds fnBuan jo sdAy | Buissorn @#bpug
v od | 2nd aid | 2l #AN29;3 | 'soN 0] |«

P Jatd I uURALINGY dimdrisisdng

(2/2) (uen3Eg o) uaj UdLL WoUd) §UORDeS

s33puxg wedg-wnipain pue uedg-1oYS JO 351y

(€) €T0L 3qre),

10-42



_ 27.30
9.15 9,00 s
WIDENING l EXISTING l WIDENTNG

" Figure 10.4 Widening of Existing Bﬁdge Deck

The widening procedure may be as follows (Figure 10.5):

1.
2.
3. Removal of handrail and sidewalk; chipping of side edge of existing

4.
5.

Fabrication of new RC-T girders. o .
Chipping of existing substructures and widening of structures.

girders, _
Setting of new girders and connecting with existing superstructure.
Work on bridge accessories. LT

S MIGENING L EXCSTING .

BOUBLE RE .T_-sﬂ_oe_?\ /c..e.srm- PLACE CONCRETE

1)

B
i

Lt

PO T T T et

'Figure 10.5 - Bridge Widening Concept
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