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CHAPTER 1

i

COUNTRY BACKGROUND

& BASIC FACTS

1.1

PHYSICAL CHARACTERISTICS

Hanol, founded m 1010, lies in the nuddle of the plam on both banks of the

Red vaer {Song Hong). "The cap:ta! is: tcemed with numemus takes and

ponds as the area used to be the flood plain of the Red River -'and hence
the name of the city Hanoi (Ha = Tiver, Nol = ms:del “the city inside a
bend of the Red River". :

The Red Hiver flows through Hanoi for over 93 km and populated areas on
both sides of the river are crossed by three bridges: tong Bien, Thang Long
and Chuong Duong. There are also a number of minor river systems
running ﬂ{rough the city such as: the Da; Duong, Day, Nhue, and Kim
Nguu. .

To the west of Hanoi stretches a number of hitls mare or less high. - Mount .
Ba Vi (1,237 m) is about 65 km from the centre of the city. To the north
undulates the ever-nsmg ranges of hills and mountains, Ieadmg to the
mountainous region of Viet Bac.

The qhmate in the months of May, June and Jify is humid with~ the
maximum temperature of 42.8° C and minimum of 20°C. -In the months of

- January, February, March, April as well as in September, Qctober and

1.2

November, it is colder. The temperature in January is 33.1° C maximum
and 2.7°C minimum. In February, March and April vegetauon IS abundant
and trees are laden with juicy fruit,

POPULATION

Administratively, Hanoi is made up of the cemral arca {or the city proper} _
of four (4) districts: :

Hoan Kicm
tai 82 Trung
tong D2

-
PO o T
=1 Dt 103
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“Eleven (11) suburban districts, comprising:

" Thanh Tri, Tu Liem, Dong Anb, Gia Lam, Ba vi, Thach Taht, Phue Tho, Hoai Duc,

Dan Phuong, Me Linh, aiid Soc Son (where the Noi Bai Intemational Airport is
situated).

. The direct influence area of the projectis enﬁr_e!y within the province of Hanoi and

the project afignment itself starts at a point south of the Thang Long Bridg. Eliveg
ends at the Ba Dinh Square in the contrat area of Hanoi in the Ba Dinh district.

According to the 1989 census, the total poputation of Hanol Province was about’

© 3.1 million jnhabitants. The ar¢a of the province is about 2,140 km? which leads

to an average density of 1,450 inh.fkm?, Hanoi city proper occuples an area of 43 -

- km? with an urban population of about 1.1 million. The urban density is about

25,600 inh./km? which is in fine with densities of other me -opolitan arcas of the
world. '

The remaining part of the Hanoi Province consists of rural ar :a with an estimated
population of 2.0 million inhabitants fiving in 2,100 km?. The average density is
about 950 inh./km?. - The population census gives an equivalent number of males -

~.and females and a total number of households in the Province amouniing to

980,000 of which 28 % are in the wban area. The inter-census ¢omparison .
indicates a natural growth rate of 1.53 % for the population living in the region and

2 % per annum taking into account of migration effects.

Figure

21 Hanoi and Its Province

_ BAC THAL

HA BAC
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1.3 URBAN ACTIVITIES

The 11989 populatmn census shows 1!1at in the Hanoi Province 56 % of the
total population and 79 % of the total work force Is involved in ecanomic
activides. It can be assumed that a large part of the jobs of. service
industries are located in the distiicts of Hoan Kiem and Ba Dinh. Hoan Kiem
“district consists mostly of shops and commercial businesses whereds Ba
Dinh district consists of offices {M:mstries administrations, etc.). The
largest Industrial settlenients are located in Dong Da distict.

Liftle dzta It ava ltable on empbyment tocauon as a whole. Theé following
Table gives a hreakdown hy swe and Iocat:on for a sample of regzstered

- gompanies.

tadustrial Settlements by Size and District

Corparations Vo Size Smadsze | Pebnep. | . Youl
Nood. | Emgt. | Humd. | Bepl | Nuwbo | Bvptc | Hoeb. | Bt | Nowb. | Emet,
Babinh a3 | 2286 [ 8 | w6} wiz | ses | 613 | teao| 776 | s20
Hosa Kiem 76 2,358 14 430 202 2,005 343 | 1,224 635 | 6,017
Hai Ba Trung 63 | 2627 25 {301 327 | 2326 937 | 1,970 | w392 § 7230
Dong Da 59 2,970 4 123 252 | 2401 | 678 1,352 893 6,846 .
A Total 241 10.241 51 76 833 7,637 251 6,385 3458 25,300
Main technical universities and medical schools as well as the Iargest
hospital are located in the southera part of the districts of Dong Da and Hai
Ba Trung near the southern section of National Highway No. 1. All current
sacial and educational services (health and social care, schools and Iughf
“schools, etc.) are prov:ded in each Iwmg quarter.
{.4

- PROVINCIAL TRANSPORT INFRASTRUCTURES

The city of Hznol is potentially well-served by lhe transpoit natveork wh ch '
couli <u,1p!.' all Iacﬂmes needed by tbhan activities, :

—~ 138 —



Hignways.

Seven national highways radially connect Hanoi with surrounding provinces
as shown in the schematic diagram below. They are all-weather asphalted

or concrete surfaced roads.

Figure 2.2 National Highways Serving'Hanoli and Their Average Daily Traffic (ADT)’

aL3
M _13{1270 (43\J

12 [1196 1433
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Figure 2.3

The Railway Network

Hanol is & major railway junction serving the northern provinces of Lao Cai,
Bac Thal and Lang Son as well as Haiphong port. On the other hand, the
Hanoi railway rietwork connects the ndrthern provinces to the southermn part
of the country. Figure 2.3 shows the different railway junctions and
aspecially the new "west-belt railway” which has been operated since 1986
after the Thang Long bridge was opened to traffic,

Maia Railway Network Around Hanoi -

t Quan Trie

( Thang Lon
Bridg?a 9

|
|
!

LongBien
8ridge

Honol Central Station

Haiphong
-

Metric gauge

. === grandard and
van Dien . Metric gauge

l i Ho Chi Minh City .
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Waterway Transport

© “Two main river ports located on the right bank of the Red river serve Hanol.
“The most important is located downsteam near the Long Bien bridge and
is operated under the supetvision of the Ministty of Transport,
Communication and Post {MDTC). It was created in early 1954 but started
to undergo major expansion after 1970. Access to the port is affected by

“heavy. .sijtation requiring some 250,000 m? of yearly dredging. The second
one, huyen-Luong port, s used as a relief port during the dry season. - It
is focated 10 km downstream and is operated under supervision of
provinclal institutions, serving mainly for local traffic and for river-cum-sea
transport. S

Air Transport

Hanoi Is served by Noi Bai Airport for domestic and international relations.
tn 1990; domestic traffic totalled atiotit' 239,000 ‘passengers for -3,900
aircraft movements. The main routes are operated to Ho Chi Minh city with
eight weekly scheduled flights, and to Da Nang. _Domestic air traffic_has...
been growing at a 6.2 % annual rate since 1986. Relevant data for
international traffic was not available for recent years but the traffic is
expected drastically in the coming years keeping pace with the rapid
~economic development. 1t should be underlined that Noi Bai Airport is
tocated 45 km from the city center and the existing highway link is narrow
- and is in dilapidated condition. -The trave! time needed to reach the airport
is about one Hour which is quite a long time when the average travel time
on domlestic routes is about one hour and a half.

Recognizing this problem, a new highway section between the alrport and
north of the Thang Long Bridge is under consteuction to provide a faster,
" convenient tink with Hanoi city and the airport. - The proposed highway
between.south of the Thang Long Bridge and Ba Dinh Square is the
government's endeavour to complete this high speed road uansportsysiam
Letween thé airport and the city center, ' '
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15 LAND USE AND ECONOM[C ACTIVITIES . Id THC DIRECT
lNﬂ UENCE ZONE (DIZ)

The Hanoi Urban Transportauon Master Plan (HUTMP) for U1e year 2010
provided In Figure 2.4 shows the present and mtended land use plah of the
Hanoi city. This pien, worked cui by the Transpoiv Englneenng Design Institute
(TEDIL is in draft stage and IS not yet approved by the Government.

Agricultuiral Area

The proposed al:gnment for the section beginning from soulh of the Thang
Long Bridge to Ngia Do which constitutes about half of tie afignmient is
presently used as farm land with a helt of rural community engaged in
agriculture. This part of the land along the corridor of the new road is planned
to be doveloped into a new towri in the future, which will eventually
accomimodate about 300,000 inhabitants in 17 km* Along with the modem
residential housmg, government offices and large scale sport complex are to
. be built In this area to comp!ement the existing functions in the city center.

Indu‘striat and Commercial'ﬁ.reas : : - =

The area immediately west of the begmnmg point of tie pmJect along the
existing Thang Long Bridge Road and railway is the indusuial arca, which
includes the municipal government's asphalt - concrete mixing ptant,
construction materials production and steet stmcture fabncatlon yard and
severa! other factones :

From Ngia Do to the ending paint of the road and the area along the corridor
of the Hoang Hoa Tham and Thuy Khue toads is already urbanized but some
what disorderly developed area where a variety of economic activities co-exists
with the residential function. These includes: Boui Market serving the local
community; 2 brick and tile factory, -a beer brewery, sanaterium, and various
educational insttutions; & flower growing community in south of the Hoang
. Hoa Tham road which stilt remazins as a considerable open space; many local
cshops and vendors which encroach iawe the narrow and winding roads; &
number of light indusuies using local crafis; and a municipal park and water
pumiping siziiois.  This area ].ﬁghl need @ 1 a;or face-i{y {or the exiesiing
sgittanant os well ag the widen™g and improvemgnt o theocont ezt
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Figure 2.4
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Towrism Arce

The arca arcund {his part has rich heritage of both natwral and: man-made-
tousist attractions scattered around the West Lake, which is the largest among
the numerous lakes in Hanoi city. There already exists a considerable tourist
facilities around this area. The government has a further plan to make the
most of these treasured resources and a number of tourist hotels and -
recreational facilities are to be added in the area, In oider to provide necessary
tourisminfrasiruciure, te meuopolitan governmentalso envisagesto construct
a circular rez? ¢ystem along the shore of the West Lake. :

quernmem Administration Area

The area between the Ba Dinh Square, where the proposed road terminates,
- and Lake Hoan Kiem is the hub of thé political and government activities in the
country. Itis conceived that some of the governimental functions might be
“relacated to the new town o be Duilt in the future along the coutidor of the
. proposed road as elaborated earlier. ' ' '
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" CHAPYER

2 TRAFFC STUDY
2.3 PRESENT ROAD METWOGRK
N TRANSPCRT :NFRASTRUCTURE
The nresent transport anfrastructures covering highways, ra:lway netwaork,
waterway transport and air wransport has been briefly presentted in section
14}, Chapter 4. This section will review more soecsrc :mormauon about
these components,
1} Road Network
As shown in Figure 2.2 in Chapter /, the Hanol Metropalitan Area
is served by seven national highways {QLsj, which are considered .
~ adequate in terms of the network development aibeit the condition
of these QLs need significant ‘'evel of imnrovement. The safient
features of these national arteries are as shown in the table beiow:
Table 3.1 National Highway Charactenstics in Hanoi
et Segmet From Length ‘ Width Poor Conditon of
{Bghewray (OL) i T - ADY St
Na. o fo feant : Carisgewsy {m) Shersder () ace (ko
3 Thai Nguyen 86 1,290 55-15 1.9-2.0 16 {24.2%]
. 1A Jac Giang - 30 1,850 3.2-7.0 1615 41 0.8%
5 | HatDuong 50 2,480 2*75-15% 0-1%5
! | Pruiy - 50 < | 2.150 5.0-7.0 )5-15 -
—_ Fis i 1 a0 T55-50 hes 11 2a B
2 TG 3-890
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3}

Railway Network

The railway system of Vietram is m_ade up of two distinct parts.
The first one serves the mountainous and industrial area, and it
consists of a brariched network converging in Hanoi. The other one,

. the "Reunification fine (DSTN)", serves the centrai and southern

dreas.

The network comprises six lines under operation and two branch
lines, representing a total length of 2,560 km:

Hanoi - Ho Chi Minh City - 1.730 kin
Hanoi - Hal Phong 102 km
Hanoi - Lao Cai 283 km
Hanoi - Lang Son ' 148 km
Hanoi - Thai Nguyen : 75 km
Thai Nguyen - Bai Chay 166 km
Air Transport

- Of thé 16 airports in Viegiam, 6nly three (Hanoi/Noi Bai, Ho Chi
 Minh City/Than Son WNhut, Danang) can handle international

passenger and freight traffic.

The Noi Bai International Airport in Hanoi is the second busiest
airport in Vietnam. The following statistics will provide a dimension
of the domestic traffic of the airport during 1980.

- Air-csaft handled : : 3,880

- Passengers handled : 230,812
< ©  Average passengers per aiccraft  : 59.5

Although there exists a general lack of statistical information on
operation of Noi Bai Arport, the following will give a picture on

- passenger traffic trend in the period between 1986-1990.
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Table 3.2 - Total Comestic Passengers Carded by Air Vietnam
1986 | 1987 | 1988 | 1989 | 1990
Passenger 258,000 | 250,000 | 220,000 | 236,000 | 273.000
% Inbreasélbecrease ‘ ' - 31 . 1_1'.2‘ + 6.3 | + 15.86
Source: UNDPHNTSR Report Vol X A Transport) P? l1992i

Notwithsianding imposed restrictions on domestic capacity, the 6.3
% increase in 1989 and the even more substantal increase of 15.8
% in 1990 can be construed as a healthy trend in domestic air
travel. ‘

On the other hand, the domestic and international passenger ti'afﬁc
in the three major airports were.as follows:

= 148 -



Table 3.2 Mntemamﬁal Passenger Traffic
. Alrpotts . Domestic !nterr:zaticnal' Total

HCMC AIRPORT
Aircraft Movements | : ‘
- Scheduled 3,952 3,146 9,098
- Nosn-scheduled - 246 246
TOTALS 3,952 5,392 9,344
Passengers Handled 251,301 358,397 609,698
- Aver. Pax per alc 63.6 66.4 ' 65.2
HANQINOI BAI AIRPORT
Aircraft Movements _ : _
- Scheduled 3,880 4,558 8,438 .
- Non-scheduled - - ' - '
TOTALS 3,880 4,558 3,438
Passengers Handled +230,812 221,007 451,819 -
- Aver. Pax-péralc 59.5 484 6§35 |
DANANG/DANANG AIRPORY
Aircraft Movements :
- Scheduled 834 - 834
- Non-scheduied - . 60 60
TOTALS _ 334 60 894
Passengers Handled 51,514 1333 52,847
- Aver. Pax per alc - 61.8 22.2 59.1

TOTAL PASSENGERS HANDLED | 533,627 | 580,737 | 1.114.364
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2.1.2

 Table 3.4

ROAD NETWCRK AND TRANSPCRT CONEITION
IN PROJECT iNFLUENCE AREA

Urban arterial system in Hanoi is consnsted of two arteries generat.y running
north to south at 3a Dinh and Hoan Kiem Districts and of the other three
which spread out east to west near the presidental palace and B8a Dinh
Square, thereby forming a radial network system from this core area.

Table 3.4 shows the premary road network by districts in the Hanol City
proper and the Table 3.5 s the urban road inventory stansues of the city.
The road and street infrastructure in this city is in poor condition and this
situation is axpected 10 create a serious urban wansport problem when he
motonzed raffic becomes dominant mode of ransport.

The roads cover a mere 3 5 % of land area as compared to 23.3 % in

-developed countries.

The following issues are cited as the ma;or traffic problems faced in Hano:
City.

. Road network
- Road condition

- Stow vehicles mixed with motorized VEhICIES :mpedmg the traffic

flow
- _Pedesuian problem _ :
- Grossly insufficient public transportation service

Primary Road Metwork Breakdown Into Distiicts

District

Road Length - T(I}_tea:i;;ne | Lane Density
 tm), | o)

Ba Oinh 52.4 _ 144.4 13.0
Hoan Kiem "~ 58.0 - 160.9 _ 293
Hai 8a Trung ' 40.6 - 150.6 12.9
Dong Da 28.0 95.86 _ 8.5

Total 1790 © 5515 317
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Table 3.6 Road Inveatory in Hanoi

Road Inventory (Utbah Road}

_ SIDEWALK
AOAD NAME  JLENGTH{m} CARRIAGEWAY] LEFT . RIGHT
o _ LENGTH | WIDTH | LENGTH | waDTH
o HOAN IGEM DISTRIGT -~ . .
_BATRIEU 1100 10 {1000 9 1000 ]
HAVBATRAUNG. | 1676 - 18 | 1562 75 2562 75
HEKHAN 160 T 14 169 3 145 3.
1E DUAN 550 o1 - - ~ -
CLEDUAN 1 1644 14 - - e
LETHAITO - | | 250 2*8 250 2 -
LETHENHTONG |~ 592 12 590 6.5 . 590 65
LY THADTO . |- 685 12 650 63 550 6.5
LY THUONG KIET |~ 17386 15 _ 1635 65 1636 6.3
NEO QUYEN 370 13 © 340 65 340 65
NGUYEN HUHUAN 448 12 255 5 255 5
TRAN HUNGDAO | . 2144 15 2004 - 75 2004 15
TRAN QUANG KHAIl 1095 18 . 1590 3 460 45
s DONG DADISTRICT -~ .y
KHAM THIEN 2270 12 1150 4 1150 3
NG LUONG BANG 1615 18 740 - 4 740 | 4
- NGUYEN TRA! - 250 : 32° - .- -
TAY SON " 450 _ 18 625 4 625 a
o HAI BA TRUNG DISTRICT _
‘BACHMAl 1442 R 2240 a 1440 a
DAl CO VIET 1100 20 1000 8 1000 8
HIE 1E5 14 1106 55 - 1106 55
THAI PHIEN 260 10 T 240 5 240 5
THi SACH 212 20 272 5 272 5
THINH YEN 428 - R R 300 5 300 5
. THUTINH 163 10 410 5 410 5
o BA DINH DISTRICT :
| BACSON 268 542 278 8 . 218 8
CHU VAN AN 489 g2 468 6.5 466 6.5
"1 HUNG VUONG 10 TR 550 t0 | 550 10
NG CANH CHAN 206 12 | - 237 65 237 6.5
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Table 3.3  Road Inventory in Hanol {Continued)
Road Inventory (External Road)
—
o Sidewadk {mi
Rosd Name | Lergmsiml | Mo, of Laoos | Carisgewwsy | Madisn (m} : : Pavernent
L : Figh Left '
NR A 2000 4 27 16_3-‘3 0 ‘o Bood
NRiB 7000 2 37012 | 185 e ‘0  Fae |
NR2 550 2 W 20 3.4 4 -5 Fair
N3 | - tea4 4 I 20 [V c ‘Good
NRS 8700 8 31 Te 37 20 o 0 Good
NR S 7000 2 97010 o 0 0 Fair
32Rosd | 27000 2 | sveiz o L 0 Foir & Poor
11000 4. 23 0 2 . 0 Good -
3935 a 18 0 z2-6 2.8 Fai
. 2500 8 32 0 2-8 2.6 Good
2000 2 - 9To 12 0 2-6 2-6 - Fair
5000 - 4 2 0 2 0 - Fair

Source: HPWCDC
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Functonal Classification of the Road

: ARTERIAL R0AD

. COLLECTOR ROAD
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2.2.

2.2

GEMERAL TRAFFIC SURVEY METHODOLOGY

FUNCTIONAL CLASSIICATION AND TRAFFIC

The following parameters have been established for proper p!anmng and
organization of collection and analysis of data, distribution and assignment
of traffic, and for evaluation of altématives atc. for the traffic study.

Zoning of project area for CEaSSifying wraffic originfdésﬁnati_ons {o/Dy, -

- Selection of networks for traffic assignment ‘and estimation of -
benefits.

Identification of nades and links.

- Decision on number of lanes, node to node distance and wavel
speed. )

- Selection of the minimum time path.

. identification of PCU, DHV and design classification.

ZONING

Generally, it is necessaw 10 decide beforehand tha area and number of
zones required or needed for zoning. The topography, existing road
network and land use pattern of preoject area, etc., must be also taken into

‘consideration when aemdmg on the zons boundanes because of the data _

limitation.

For this purpose, the study area was divided by the c’onsﬁ!tant into_'23
internal zones within the city and 6 external zones Their composition is
shown'in Table 3.6 and Figura 3. 3. '

~In this process, due consideration has been made as the growth of the city

toward north to south direction and restructuring of transport facilities
according to the Hanoi Master Plan (2010) will greatly change the palance
of lhe zonal ongsnldesunauons
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Zonal Camposition

ZNE N0 NAVE COMPOSITION
1| Hoax KIRd 10AN K1EH,CEN BACH My, BA DA, HPC )
T3 T T A0l STATION | UNDP. GERUAY EMBASSY, QUAN SU,CING VAN HOA T
T3 IBa0 TANG LIGH SU| HOY BINH,DH DUOC, FRANCH EMBASSY
T3 | M3J0R OFFICE | CBD,HO TRUC BACH,CUA BAC, QUAN DO
s | Ho vAX PHUC | VINH PHUC,NGOC HAHO VAN PHIC
6 | waTay HO TAY, YEN PHU o
7 | vAx anoNG VAN CHUONG, SVD HANOT, VAN MIEU, THO QAN i
s | Ho DONG DA HO DONG D, HANG BOT, QGUANG TRUNG, THINH QUANG, LG HA
9 | TRAG U TRUNG TU.RHLONG TRUNG, CHUA 30C o
10 | WT PHAP VAN | VAN DIEN,NUT FHAP VAN |
o vo aay BACH KHOA, THANH NILAM, QUYNH LO1, BACH KHOA. BACH W
12 | Ma1 DONG Al DONG, TRUONG DINH, TUGNY M1, GIAP BAT T
13 | VIS TV KHUCN VINH TUY, KHUCN PHAP VAN B
14 | KHUCN CHEM GA PHU DIEN,MJT CHEM
15 | NHAT TAN NHAT TAN,CAY NHAT TaN
16 | NGHIADC NGHIADC, PROPOSED NE¥ TORN
\7 YEN HOA TRUNG HOA, QUAN NHAM, YEN HOA
13 | TAY WO MU DINH, PHU O, NGOC TRUC
19 HA DONG YEN Y0,XA 1A, YEN PHIC
20 | PHAP VAN YEN DUYEN, THUT LML GIUONG FE
21 | VIET HONG GIANY BIEN,HOI XA
22 - | THACH BAN LONG BIEN, BA DE, THACH BAN, DONG DU, G KHOT,NGOC THUY
23 | neoc GlanG NGOG GIANG. O LOA, TAM NA. NAY HANG, THUY LAM
24 | NORTH EAST AREA| CAO BANG,LANG SON,BAC THAL, NORTH EAST AREA 1IN VIETNAM
25 | MORTH AREA A TUVEN, HOANY LIEN SON,NORTH AREA 1IN VIETNAM
26 | NORTH FEST AREA| LAY (RaU, SO LA, NORTH ¥EST AREA IN VIETNAY
27 | SOUTH WEST AREA| HA SON Bl.\u,jm_\u [10A, SOUTH ¥EST AREA IN VIETNAM
25 | SOUTH AREM SOUTH RES BN VIETNAM
EAST AREA B3 PHINE RS GAL EAST AREA N VIEINa
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ntermnal Zone Map
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cxtemal Zone Map
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NETWORK

A functional classification of the links was determined and Is ‘shown in

Figure 3.2. It has been schematically drawn and approxiniates t0 tHe main

roads of the city including Thang Long Bridge, Chuong Duong Bridge,
Hoang Hoa Tham Road. Buol Road, Nghia Do Road. Doi Can stréet, Yen
Phu Road, Ton Duc Thang street and Hanoi external Ring Road.

tn this project, the network of Hanoi has heen studied not only for ths.
axisting network but also’ for the proposed natwork as established in the
Hanoi Urban Transponauon Master Pian, with the target year of the study
set at 2010, For these two natworks, the cases "with” and "without" the
proposed project have been ana!yzed

The classaﬁcaﬁon is s:mple and dlchotomazes roads as either arterial or
colléctors. Figure 3.5 and Table 3.7 show tha travel speed on each road
under Project Area Network. In addition to main roads highlighted, there
are other minor roads connecting zone centres to main roads, These have
been hypothetically drawn to show tha distribution of traffic to and from the

" main road and the locations within the zone.

- NODES AND LINKS

The network has been devided into links which connect nodes. The finks -
are numbered serially from 50 to 206. In addition there are links within
each zone which are numbered after the zone number for each zone -

separately. The location of finks and nodes are shown in the Figures 3.5

and 3.8.  Tha oposed ahgnment is included and the proposed
improvements to existing roads are distinguished by dotted Imes_

TRAVEL SPEED

Travel time is an important element in_urban transport studies. It is
inversely related to travel speed which is adversely affected by congestion
which is rather acute in ity centres. The travel speeds on city roads would
be the most significant factor in determining the volume of traffic likely to
use the proposed bypass. '
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Node Map (Fuil Network)
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A detailed study of speeds on various city roads is not within the scope of
this ‘study. ~Therefore, speeds on various roads have been assumed
intuitively. Itis assumed that roads in the congested parts of the city nave
an average speed of 30 kilometers an hour; roads in the intermediate band
“have a speed of 40 kilometers an hour and in tha outer band, 50 kilometers
an hour. :

The travel speed of the project road section between south of Thang Long
Bridge and Ba Dinh Square has been set at 100 kavhour as established by
the deslgh criteria to be discussed in section 5-3, chapter:5.while 120 km/h
has been used for the ring road contemplated in the HUTMP-2010,

Table 3.7 List of Links by Travel Speed

tkrn/h) | | Nodes
30 88-87-85-86-61, 74»-120-134-138-147,

69-1 24-131-161-143

100-103-108:113-151-152-153- 154»1.35 156-157-158;
116-117-118-119-74-72

71-122-203-144-159, 60-59-66-67-127-128,

50 | 72.133.139-146-156-172-178-182

70 | 92-93-99-98-81-75-63

92-18-102-109-112-176-175-174-173-172-171,

120 .| 1701 69-168-167-206-58-57-50-190-189

2.2, 6MINIMUM TIME PATH

On the basis of selected network and travel time on various links, ail
possible routes from every outer zone to all internal and external zones were

~ identified for "with" or "without” project and travel time was calca!ated
The minimum time path was se[ected for present network.
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The minimum time path can be used as useful data in distribution of tra
1o relevant road networks. The following Table 3.8 shows an example
zone 1 which represents the minimum time path. ‘

Table 3.3 Minimum Time Path for Zone 1
’31’ BUU.D HlGh‘lY “!\PQTHH

IIE: 1.\\01 "\'?RE‘SSH\’ PRQJ[CTIE\(ISI'I\G \I:TiOFK)

: Lih_“rh’l(.‘l‘h‘i VI TRAE S ViMEND, ]

0 TR [ME 1 THRO TIME | THRU TIME 1 T TI | THAS TOME 1 DU TIME | TRRU 1148 )
1 HO4E X0UkE

7 37 10 221 69 L% - _

3 313 61 28 68 .77 69 152 -

1 266 & 152 -l-

3 o 3B ug su w7 woeds M oS0 T SE N
& 10.52 6 980 62 545 B4 347 &5 L5 -

? 570 121 sS4 7 3.2 5

3 1076 134 9.20 . 120; B4 - 4 65  -5-

9 7.8 203 5.8 12 4 N 3 %

w 1447 163 197 202 10.85 144 7.4 203 513 -9

1 _ 7.92 161 676 1M S 124 120 0 89 LR -1-

12 T 163 879 143 792 16l 678 -
3 992 WL 6@ 128 528 ¢ 127 367 67 28 -3 _

'y i18.66 85 1426 56 10.16 61 616 &0 S18 B4 347 &

15 1698 107 156 811208 152 1L33 415 1061 M6 10.07 N8 804
16 19.57 02 17,35 109 1579 - M2 M7 1S 1060 -5

17 _ 15,58 M8 13,80 147 124 133 11,16 1M 2.0 -8-

i 2530 WL M 112 Mn -1s- .

19 12,95 W 1375 145 253 lW 740 -10-

20 _ 18,67 169 11,97 - -10- _ . ' .
21 Y 1028 52 391 B3 676 S 569 55 A% 59 235 6 4n
22 AR I T - RS- FO '

23 25.28 - 150 298 . S0 11.95 © I .43 §2 89 -2-

24 A6 156 1056 0 1196 -23-

25 (.48 197 27.98 190 1,88 -23-

2 12,67 185 28,17 189 2307 204 13.67 92 19.07 {02 17a5 - -l6-

27 2. BT 159 1573 GBS 199183 ATT0 478 16 146 1L28 145 953
28 . 3037 00 16,57 169 1187 -10- L

9 N0y W OIRIS . 5B OILSS . 53 675 A
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2.2.7

IDENTIFICATION OF PASSENGER CAR UNIT AND DESIGN HOURLY
OL UME

Passenger Caf Unst (PCU)

Traffic volumes are expressed in passenger car unit {(PCUL.  To value
vehicles in PCU in flat areas, the coefficients below are used:

B Bicycle : 0.3
- Mator Cyc!e : | 0.5

- Passenger Car : -‘1'.0

- Bus  Mini Bus (Van) : 1.5

Bus (T rolly_ Bus) 20

- Truck : s 3.0

- T:aCto.ri : Sl 4.0

.- Xe-Clo I T 03
- Xe-i.am : R | 0.8

In roilmg and mountalnous terrains the above coefficients can be raised.
Unmotorized vehicles such as bicycles, xe-clo, xedam can not bie given the
PCU in normal cases, because thexr running manner is quite different from
that of vehicles and their effects on vehicla traffic vary dependmg on vehicle
traffic voluma itself of the occasion.

= Where the traff' c voiume of bicycle is high enough to glve significant effect
" on motorized car taffic flow, they should be separated by being provided
. with exclusive traffic space.

ParucuIar to Hanm City, however is that the ratio of low speed mode of
transport such as bicycles and motor-cycles in the traffic mix is exwemely

high, ~Therefore, althcugh these components are excluded the PCU
conversion in general practice, these low speed vebicle traffic has been

considered in convearsion of the PCU in this parucular study.
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‘Design Volume

The design classification of urban roads is determined based oi the voiume
of traffic on the road in addition to their function in roads networks.

The design of certain alements of roads should be based on Average
Annuai Daily Traffic {AADT) which is referred to as "Design Hourly Volume
{DTV)" and "Directional Désign Hourly Voluma™.

The AADT is as shown in Table 3.19 and Figure 3.13, 3.14,

For 2 jane roads; _
DHV = AADT x {K/100)

For multi- Iane toads; -
DDHY = AADT x. {K/100) % {D/100)

Where,
DDHV: Design Houtly Volume {veh/hr/heavy directions}
DTV: Directional Design Hourly'\lolume (veh/hifboth directions)

K : Peak Coefficient {%) :
As for X, the ratio of the thirfath-hour voluma pger AADT shail
be used. In case the data for thirtioth-hour volume and
- AADT from field observation are not available, K = 10 (%)
- can be used,

D: Dnrectxon Coeff'ment (%l -
As for D, the direction coefficient from field observaUOns shalt
be used. In case the field observation data are not avaliable.

_D~60(%)canbeused -
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- :2_.5 TRAFFIC SURVEY

" 2.31 GENERAL

2.%2

Supplementary taffic surveys were conducted to update previous traffic
data in the study arca and also to estimate the possible traffic movement.

Survevs conducted are as follows:
i} Classified Volume Surveys

- Major Arteriat Road in Hanoi
- Cardon Line and Screen Line Survey

i) Vehicle Origin-Destination Survey
'ii_i) . Zonal Passénger'Origin—Desﬁnaﬁon Survey

“iv) Other. Survey. - i.e., Travel Speed, Link Distance, Road Inventory,

- etc,

* SURVEY METHOD, TIME AND LOCATIONS

~ Classified Voluma Surveys were barried out for 1 2 hours {07:00-19:00] at

each pia_ce on separated dates and -Samole Vehicle -Qrigin-Destnation *
Surveys were conducted on the basis of passenger car, jeep and tuck, etc.
for 8 hours at Thang Lon_g Bridge and Chuong Duong Bridge.

Also, the Sample Surveys on zonal passenger Oricin-Cestination {Q/D) were
performed for 2 days regarding O/D, uip purpose, ip rhiode and travel time
through the laterviews in 22 ‘ntemal zonas ~f Hanoi Urban Area by
surveyors. '
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in parailel to this, Travel Speed Survey using cars, Road Inventory SUN:—W
and Link Distance Study using maps vere also carried out.

Table 3.9 and Figure 3.7 show lacations and tims of these waffic surveys,
The forms provided in Figure 3.8 ara the ones the Consultant tsed in the -

tratfic survey.

Table 3.9 Survey Time & Locaiton
NO| . Z0AD HAYE SURVEY LOCATION | TIME DIRECTION = (SURVEY TYP2
1| THANG LONG BRIDGE [NRAR TOLL BOOTH |1993.6(12HR)|BOTH DIRECTION| IVC.VCC,
2} LONG BIEN BRIDGR  |SOUM SIDR 1993, 6{12+R) {BOTH DIRECTION| TVC.
3| CHUONG DUGNG BRIDGE|SOUTH SIDE 1993, 6(12HR) [BOTH DIRECTION| TVC.VCC,
4] -THUY KHUE ROAD MIDDLE POINT 1993. 6(12HR) |ONE DIRECTION | TVC.VCC.
5| HOANY HOA THAN ROAD|MIDDLE POINT  |1993.6(32HR) |ONE DIRECTION | Tve.vOC.
6| BUOL R0AD NEAR VINH PHUC |1993.6(12HR) {BOTH DIRECTION| TVC,¥OC.
7} NGHIA DO ROAD NEAR VIEN KHOA |1993.6(12HR) [BOTH DIRECTION| TVC,VOC
o S HOC VIETNAN - - - :
8| DOI CAN STREET  [NEAR LA TRAW  {1993,6(12HR) [BOTH DIRECTION| TVC.VOC |
9| MGOC XHANH STRERT - |NEAR UNFPA '[1993.7(12HR) |BOTH DIRECTION} TVC.VOC .
10{ YEN PHU ROAD NEAR HONG HA  |1993.7(12HR)|BOTH DIRECTION| TVC.V¥OC .
11| LB DUAN ROAD  |wear B0 BAY MU [1993.7(12HR) |BOTH DIRECTION| TVC.VOC
12{ TON DUC THANG ROAD |NEAR TEDI 1993, 7(124R) |BOTH DIRBCTION| TVC.Y¥OC
13| LANG ROAD - |NEAR LANG A  [1993.8(126R)[BOTH DIRECTION| TVC,VOC
14| GIANG VO SYRERT . |[NEAR HY YONG  |1993.7(121R){BOTH DIRECTION| TvC.v0C
15| LONG QUAN - |NEAR BUOL - 1993, 8(121®) {BOTH DIRECTION| TVC,VOC.
16} NouvEn THAD Hoc R0, [MeaR van MiEy  |1993,8(124R) [BOTH DIRECTION| TVC.VOC
17| TRING THL STRERT  [HOAN K12 1993, 8(121R) |[BOTH DIRECTION| TVC.VOC
18] TRAN QUANG GAL  [NEAR GAS.STATION|1993.8(121R) |BOTi DIRECTION| TVC.VOC
19| MINH GIAT STRERT  [NEAR MAL DONG  |1993.8(12KR) [BOTH DIRECTION| TVC.VCC
TVC : TRAFFIC "OLUME COUNT
vec : 2 PASSEMGER 0/D SURVEY(SAMPLE SURVEY)

VEHICLE
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Survey Location Map
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Figure 3.8 Troffic Survey Shicet
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2.3.3

TRAFHC VOLUME

Present Status of Traffic

Traffic Survey wers conducted at screen line and cordon line of the Hanoi
City including major arterial roads by type of vehiclo for 12 hours daily from
July § through July 9. :

As shown in the following table in the case of *hang Long is 8ridga, the
raific volume of both direction was surveved to ba 3,497 PCUM2 hr
batween 07:00 and 19:00 hours;: while in the case of Chuong Duong
Bndge the traffic volume was surveyed to be 30,383 PCUM2hr,

On the other hand, the share of ransport by vehicles‘ in most of the roads
in the 19 surveyed zones shows a low figure, as about 70 % to 90 % of
the movement. of passenger.and. goods are done by. bicycles and motor- |
cycles., Despzte of this, review of past data shows a rend that the share
of motorizéd mode of transport is gradually increasing.

Adjustment to ADT and AADT

To convert to annual average daily traffic {AADT), the traffic volumes
survayed has been adjusted for daily traffic vanauon factors and momhly
vananon factors.

Traffic volumes were based on 12 hours survey between 07:00 and 19:00

hours, as explained above. Due to the general lack of base data needed in.
conversion of these 12 hours to average daily traffic (ADT) Consultant's

- taffic engineer had to derive the daily traffic convérsion rate from.the

fimited data of other available 24 hour survey resuit in order to use it as the

- conversion factor for the adjuslment

" The formula for the calculation of ADT and AADT are as follows:

ADT = 12hrs traffic volume * daiiy traffic conversion rate

AADT = ADT * [1Hdaily variation factor * monthly variation factor)]

T
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Summary of Traffic Volume (AADT Adjust)
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CHAPTER 3

FIELD SURVEY AND INVESTIGATIONS

w'(}P'OG'1.1'3rPHlG SURVEY

' The alignment study and prehmmary engineering acuwtles werg undertaken

based on the topographic maps with a scale of 1:2 .000. Since the availabla
maps were prepared in 1984, the maps did not show thé changes resulting
from the development occurred thereafter. Therefare it was necessary for
die Consultant to update about 2. 5 xm of the pronosed road corrider
covering an area of approxiniately 90 ha. The prithary reason for this step
was to determine the exact location of the Thang Long Sridge Road, wh:ch
was’ constrqcted after the maps were published, in order 16 F iX the
begmnmg po:nt of the proposed road alignment from this road.

As the 1:2, 000 scale of the exssbng maps were deta:led enough to satrsfy
thie requirenient of the prefiminary design, the updating survey as limited
only to the extent necessary, and the output of this survey are as follows:

- Triangulation nets in the scale of 1:25,000.

- - Traverse net in the scale of 1:2,000.

- Topographlc maps for approx:mate!y 96 ha, in the scale of 1: 2 000

- Measurement data for tnangulauon traverse, and iseld notebook.

- Carcuianon data
. Control data list

- Photegraphic records and location map for future identitication of the
reference points established in the project !ocations.

2ased on die survey output, the surveyed corridor of the route prepared i’

‘dentical scale was super-imposed to the base map and changed features
were mcorporated as -appropnate

T -



3 ) METEORCLOGY

1}

Generat

The ground level of Hanoi area beccmes lower beginning from north-
west toward scuth-east. The lowest area is in the city is Thanh T
district. Sewage of Hanoi area flows into the district through such
rivers as the Nhue River, To Lich River and the.Kim Nguu River and
also through other minar zanals, The sewage flows into discharge
canals in the flooding season is pumped out into the Red River.

In Hanoi city, due to sUbSta_nn'ai construction activities, some lakes
and low-lying areas are filled up. On the other hand, since the

drainage system has not been improved adequately, stormwater

cannot be drained timely when it rains heavily , which causes
flooding at low areas. Flooding lasts for a few hours at a time,

In the past, Hoang Hoa Tham Road was a part of the old dike
system surrcunding Hanai city to prevent high level water from the
Red River. Since the Red River dike has been constructed, this dike
is not used now for its original purpose. That is the reason why it
is not necessary ‘0 design a new road in conformity with the

“elevation of the Hoang Hoa Tham road.” The elevations and

locations of bridges and drainage facilities are ne_edéd to be designed
to meet the demand of stormwater drainage in Hanoi City.

Climate and Temperature

Hanoi belongs to sub-tropicai zone in climate. The hottest months

are June, July and_AugUst with the maximum temperature of
42.8°C and the minimum of 20°C, while the coldest month is

 January with the maximum temperature of 33.1°C and the
“minimum of 2.7°C, :
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" Table 5.2-1 Absolute Maximumi Monthly/Yeary Temperature

Temperature(® C)

Vonth Year
January 331 1911
February 35.1 1950
March 36.8 1919
Aprit 383 1919

- May 4238 1926
June - 404 1949
Jiny - 40.0 1910 )
August '39.0 1801
September 37.1 1911
Qctober 357 1911
November 345 1930
December 319 1929

~ Yearly Maximum 42.8 1926

~ Tablo 5.2-2 Ahsolute Minimum Monthtyi"(ea_dy' Temberature

Month

Temperature {=C)

Year
" January 2.7 1955
February 5.0 1968
March - 8.5 1936
April - 9.8 71916
“May 15.4 1917
June 200 1964
July 21.0 S
August . 20.9 1928
September 16.1 1970
October 124 1942
November 6.8 1922
December 5.1 1975
Yearly Minimum 2.7 1955
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'3)

4)

Rainfall

The rainy season is from May to October with the average monthly
maximiim rainfall of 318 mm, while the driast season is November
through April with the average monthly maximun rainfall of 90,1
mm and the minimum of 18.6mm. The average annual rainfall is
1,676.2mm.

.Typhoohs .

Annually there araGto7 typhoons in Hanon area and most them are
concentrated in June through September.

1 o L :
The dates of the most severe typhoons recorded in the last few
decades were: )

- 'On 24 November 1963. The wind velocity was 22m/s in the
direction of north-east.

- On 14 October 1972. The wind velocity was 19 /s in the
direction_of north-east. ' ' :

- On 14 June 1974. The wind velocity was 20 m/s in the
- direction of norﬂ1~norﬁ_heast

- On 21 July 1977, The wind velacity was 28 m/s in the
direction of north-west

- - On9 Septembét 1968. ‘l‘he wind véiocity was 28 m/sin the -
direction of east-north-east

- 'On 16 May 1269. The wind velocity was 30 mfs in the

direction’ of South- west
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Table 5.2-3 Average Monthly/Yearty Rainfall
Month : Rainfall {mm)
January 18.6
February 26.2
March 43.8
April 90.1
May 188.5
June - 239.9
July 288.2
August 318.0
September 265.4
0ctober_ - 130.7
November 43.4
December 23.4
Yearly Average - 1,676.2
Table 5.34 Maximum Dally Rainfall

Month Rainfall [mm) Year
January . 45.5 - 1908
February 48.0 1932
March 63.1 1811
April 150.,7 1944
May 155.0 1923
June 243.6 1929
July 568.6 1902
August 260.0 1941
Septernber 250.5 1916
October 240.3 1940
November 394.9 - 1984
December - 423 1963
Yearly Maximum 560.6 1902

p7
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‘Table _5.'2-5 Number of Average Monthly/Yearly Rainy Days

Month : ~ No. of / Rainy Days

January - 8.4
February : 11.3
March 15.0
April 133
May _ - 142
June - 14.7
Juty : _ . 15.7
Augiist : 16.7
September ' 137
October o 2.0
November - B & 6.5
December . 6.0

- Yearly Average : 144.5

3.3 GEOLOGICAL CHARA(TI‘ENS’I’ICS

."

Geolagical Features of tha Pro;ect Area

- Figure 5.2-1 shows a 1:250,000 geologtcal map. covering the'

proposed alignment, published by the Cartographic Department of -
General Staff of Vietnam People s Army in 1970 and subsequently :
revised in 19‘?’? : R

The sea level on the grobal scale are known to be controlled by a
number of different factors. In Vietnam, the changes might have
been effected hy the process of tha change of climate throughout
the world during the Quaternary and local neotectonic movements.

The stratigraphical divisions distributing in depressed plains and on

terraces of uplifting shorelines and islands could be correlated .
according to origin or age.
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itiraoived inalargs scai2 neougnout me plaing auni X ey g
procass from the Middlz Szistocane o Early-Late *hiswocane (0.7
t0 1.035 million years ago). The Hanoi formation as wail 43 alluviai
sediments consisting coarse grained nebble, gravei and sand wera
sr2a3d Juring this regrassion,  This is of zondnanl origin with
thinkaass of 50-70 m bring -t 50-100 my deen in tha plains,

Mewo Hanoi is developay on a wide Plaisiceana Division ai
Quaternary System. - The basic rock, which is aither of Permian
Svsiam, upper division - “Yiamam Formation ar ‘eaar division of
Triassic System consisted of carbonaceous clayish snaie, sandstone,
limasione, basaltic prophyrite and rhyolitic twif. Also Dong Geao
suite, lower.sub-suite composed of beded gray iimestone, upen
whicn inarl is overlaid, consdiues the geologic faawras.

The other Hanoi formation of middle - upper part of Quaternary
Pleistocene is overlaid with a flood plain deposits in consolidaied
conditions. Consecutively, Holocene Divisions lower to middle part
of Quateinary System Is overlaid on them by Hai Hung Formati -
with fluviatife, marine, lucustrine and swamp deposits with blu!
clay and . yellowish gray loam and soit laleritoid in the medium
consistency. ' '

Seismicity

. Vietnam is site.o ted at the cross 2oint 3§ tha teio eard queaka bests at
the Circum-Pacific and :he2 Mediterraneam/Himalayan 2arthiuaks
- Zones, '

The seismicity in the territory is not weil known and the seisinic
activity could be considerably higher than it is known

In this region with a rather complex tectonic swriicera, thie orust
the 2arth is known o have passed hrougn - severa claferma
sericds in recent geologic times. Caa of he widennas far
mernic changes mav he saen as the possibiliny of seismiciey in o
parcof the earth. The resuits of seisrmotagical studies arried nuc ™ -



the last 65 years has confirmed this fact. According to the first
phase report of UNDP/VIE/84/011 performed during the period of
1987 - 1989, the occumrence of local earthquakes monitored in
Hanoi was 3.0 and this figure Is the smallest one among the
mionitoring results in Vietnam. {Figure 5,2-2),

b

SRS X S IRE

Fiqure 5.2-2 Detectalbility of seisnelogical network, consisting ¢
18 " stations, built up during the {irst phase of :’ul.f.llr:gr;

in Yier Hon
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B4 . SOIL INVESTIGATION

Thase activities were undertaken in order to find out the inherent propertieg
and characteristcs of the materials and sub-soil conditions to:

Determine suitability of the alignment both verucally and honzoma:ly for
the proposed pro;ect

Select and lacate suitable miaterials for construction.
Ascertain stébiiity of roadbed under emhankment.

- Mdentify locations and foundation condmons for new bridges,
mterchanges and over-pass brldges

Determine subgrade condition and all relevant characteristics such as
layer thickness and aach matenal propemes for design of pavemem
“structure.

The content in this section has been prepared and made available for
information purpose only and is intended to be used as a supplementary
guide for the preparation of the preliminary design and development of
matenais sources. : : : :

Therefor‘e, the relatively limited scope of the investigations may require-
further detailed mvesngauon and Iaboratory testmg dunng the detail design
stage.

1) Fietd Investtgation'
The Consultant carried out soil mvestrganon activities with assistance of
Raiiway Survey, Desugn and Construction Enterprise (RSDCE) {a member

enterprise of TED)), aiming at providing information related to soils and
materials for prefeasibility study of the proposed project.
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The investigation works were executed in the manner as described
below:

Locations Type of Investigation

Road bed | - Test Pit, hand auger boring
Major structures Machine boring
Areas where weak : Machine boring

. sub-soil is suspected

Bareholes

Five boreholes number-coded BH1, BH2, BH3, BH4, HAB1 were
executed with total depth of 160 m.. Standard penetration tests (ASTM-
D1686) were carvied atit siulaneously during boring for use in finding

N-value. The location plan where the borehole investigations have been
carried out is provided as Figure 5.2-3.

" TJest 'Pégjngs

At 4 locaitons along the proposed alignment namely TP1, TP2, TP3,
TP4, was excavated to a depth of 1.5 m. The general location of test
pits are indicated in the attached sketches. Sarnples were obtained at
each test pit for use t0 determine C.B.R. ' '

As to the borrow pits in Nui Dam and Minh Phuc two pits were dug o
a depth of 1.5 m, and samples were obtained for tests..
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2)

3}

Laboratory Tests

The !aboratory tests requ:red to'determing  soil englneeﬂng pmp
were conducted in the laboratory on the representative sa
obtained from boreholes and test pits. All soil samples from the g
were tmnsported ona day-to—day basis to the laboratory to accele;a;a
the testing. - Index property tests to identify the soil samples and1 %3
layers according to the United Soil Classification for the augur sa:me,
and AASHTO Ciassnﬁcalton for. the test pit samples,

Type of Tests = - AASHTO Designations
Sieve analysss s © AASHTO T27
Molsture content - - AASHTO D2216.
Plastic limit ' AASHTO 790
Liquid limit _ - AASHTO 789
Specifie gravity CAASHTO T100
‘Compaction . - AASHTO-T99
- CB.R. | " AASHTO T193

Consolidationi coefficient AASHTO 7216

Triaxial compression test method of fast. shearing wnllm
S " measuring pore pressure was used,

Preliminary Fihdirigs _

The féllow.ing- findings have.'beeh,drawn from the data of soils and.

. “materials investigaiton and tests A'Iha gene:ai test result indicates thd

' i} The geologicai foundanon of this al:gnment consists of very different

soxl strata’ w|th very- different soil propertes.

iy The cohesi_ve soils have relau've moisture.co'ntent exceeding liquid
limit. Clayey soils are characterized by high degree of swell, T8
cohesivelass soils lie in' deep strata conmsung of sand sand mixed
with gravel, saturated, dense.
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i} As far as botrow pits are concerned, fike subsoils they have low
C.B.R. {maximum C.8.R. at 95 % MDD: 3) The major cause is due
to high degree of sweil.

iv} Consclidation coefﬁcient Was- determined by applying several levels -
of foad, from that permeability coefficient is derived. Value of Cv
{with pressure 1kg/cm?} = 0.25 x 1/1000 cm¥sec.

v] Undrained triaxal shear test wnhout measuring pore prossure shows
shear strength not very high.

The tables below shows further particular characteristics of the sub-sail
conditions.
a) Overall Alignment

- The cither road sections éxcept for the structures are to be built on

embankment fornied by borrow pit materials. The result of the tests are
as shown in the table below:

Tabk 5.2-6 Alignment Condition in General

, Section | . .Section Il
Description - .
T™P-1 TP-2 HAB TP-3 T4
US.CsS. CL S cL CL cL oL
AASHTO A-6(14) - Asizr |
CLASSIFICATION | A-7-6116) | A-8014 - Agl1ay | ABU06)
C.3R (%) 3.00 | 250 P o | s

Tables 5.2-7, 5.2-8 and 5.2-9 in the next pages are provided as a
-general reference for the soil classification system used in this
project.
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CHAPTER 4

4
4.1

GEOMETRIC DESIGN STANDARDS

GENERAL
For a well balanced highway ‘designi, all basic criteria and geomer,

elements should, as far as economically feasible, be established to provig
safe, continuous operation of the highway at a speed Iekety under ¢ .

general conditions.
These design elements include:
- Horizontal and vertical alignments
- Maximum curvature
- Maéaximum/minimum grades
- Vertical curves
- Super- elevauan
Cross-section elements
- Pavement and cross-siope
- lane widths
- Bicycle lane widths
- Shoulders and side slopes
- Medlans
. intersecnon charactenstlcs
- Drainage features
- Structural standard, loading and clearance
- Utilities, signalling and fighting

Landscape development
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The geometric design standard on this project was determined based on
thie review of data and information collected in the field survey and
investigation, and giving reference to the Viotnamese Urban Highway
Design Standard {20 TCN-104-83), Rural Highway Standard (TCVN
4054-85) and the Design Standard for Expressways and Highways in
Korea.

Classification of Roads

"Acco'irdin“g‘ to the Vietnam Urban_Highway Standard, the hierarchy,
speeds and widths of urban highways are designated as foliows.

Table 5.3-1 Vietnam Usban Highway Standard

' Design Speed .

Class (k/ir) Width (m)
Expressway 120 68.0 -
Class | ' 100 60.0 .
Class | . 80 - 50.%
Zonal Road _ 60 - 43.5
Collector Road - 40 30.0

4.2 GEOMETRIC DESIGN STANDARDS

tn the Hanoi Urban Transportation Master Plan upto 2010, the proposed
road has been designated as the Class | category road of 60 m. Therefore,
based upon this designation, the Consultant has established its geometric
standard as shown in Tabls 5.3-2. '
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Table .32  Geometric Design Standard

Design Element Unit | Valge
Design Speed _kmihi 100
— ]
Horizontal Alignment |
a)  Desirable minimum curve radius m 600
b} Absolute minimum curve radius m 400
¢} Minimom leng{h of horizontal curve m - 110
Verticol Nignmen_t . ;
a) Desirable maximum % 5
b} K value for vertical curve '
; Crest m | 6.000
Sag m 1,200
Standard Cross-slope % 2.0
Stopping Sight Distance
- a) Minimum stopping sight distance ,'_m _ 280:
- h) Minimum passing sight distance m " 550
Lane Width m _3.75
- Bicycle Lane Width .m 3.0
_ Clea;ance ‘ _
al ~  Roadway m 4.5
b} _ Railway m 6.1
9.  Rightof-way m 60
_ ]
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Elements of Geomatric Desian Standards

Some of the principal design elements are reviewed in this section and, as
necessary, are further discussed in other sections that follow.

a) Des!gn Speed

Urban Hsghway Standard (20 TCN- '104-83} of Viemam sets the
‘maximum design speed of Class | Arterial Highway as 100 km/hr
and this is considered reasonable,

b) | i.an'e Widths.

In the interest of safety, efficiency, ease of operation and rider
comfort, the lane width is considered to be the most influencing
element, the targer values providing the additional freedom and ease
of operation consistent with the traffic volume and speed.

. As_the_desirable lane width_should be wide enough to allow fargs,
vehicles to pass without either vehicles having to move sideways,

~ the width of each lane was determined to be 3.75 m for the
proposed pro;ect -

¢} . Bicycle Lane Widths

In locations where high volume of bicycle traffic Is expected, it is
desi(abte to provide bicycte lanes for smooth flow of the high speed,
motorized vehicles. Itis especially important matter for concern as
bicycles are the most popular mode of transportin Vietnam, with the
number of bicycle ownership in Hanoi alone is approximately 2
million units. ‘And hence, it was decided to provide separate bicycle
lanes of 3.0 m on either sides of the proposed highway except for
the part of the roadway on top of the viaduct.
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3.3

d)

‘e)-

f)

Right of Way (ROW) Widths

The ROW should be wide enough to provide spaco for all the crog.

“section elements with good balance throughout.

The HUTMP-2010 designates that the proposed road is classr
arterial road of 60 m. It is planned that the ROW widih ')
accommodate the eventual 60 m highway is to be acquired i
together in the first stage of the construction to be dlscussed fater,

~ This Wldﬂ‘l pertams to the Section I.. However. for the Section,
‘where the elevated structures are to be built, the ROW width j

planied at 45 m to 60 m depending on construction opt:ons

‘Horizonal Alignment

Minimum horizontal curve radius is determined by the maximun

- super elevation, allowable maximum friction coefficient and desig

speed. In order to ensure smooth tuming with comfort and safety,
minimum curve radius of 600 m is proposed.

VerUcai Alignment

The gradient and vertical curve [BdlUS are also planned to ensurd
safety at 1he alfowable design speed

Standard Cross-slope

In consideration of the pavement typs and surface drainage, 1

- standard cross-slope has been decided to be 2.G %.

TYPICAL CROSS SECTIONS

Based on the fore-going d;séussu.ons and with reference to the HUTMP
2010, typical cross-sections of the project road have been established 3
shown in the Table 5.3-3 and Figures 5.3-1/A and 5.3.1/8
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* Particulars of Typical Cross Sectons

Descrintion Uit At Grade -| - Elevated"”

e (Section ) |  (Section it

-Number of Lane Lane | 8 {eventual) 8 (eventual}

- st stage Lane 4 4 (elevated)

- Final stage Lane 4 4 {at grade)

Total Width m 60.0 45.0""

© )

- Vehicle Lane m 30.0 15.0 (at grade)
: 19.1 {elevated)

» Median m 3.0 5.0

« Bicycle Lane _ m 3.0 - 3.0

. Pedastrian Side Walk | m- 7.5 7.5

N_OTE;: (*} The typical cross Se_ction of the Section It has. a -:ouple:of other

vadants depending on the construction options conternplated,

These vatiants are Mustrated in the Figures §,3-1/A and 5.3-1/8
as the Options -, 11-B and I-C.  The tabulated data in Table
5.3-3 above are for the Option 1I-B. Further topics in this regard

~will be discussed in relevant sections of 5.4 Alignment Design

and 6.7 Structural Design in this Chapter.

%
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5. APPENDIX - A1
TOPOGRAPHIC SURVEY DATE

5.1 TECHNICAL EXPLANATORY NOTES
5.2 TRIANGULATION NET AND TRAVERSE OUTPOUR |

- 194 —



APPERDIX A1

BASIC GEODETIC CENTER

TECHNICAL EXPLANATORY NOTES

: for : .

. ESTABUSHING TRIANGULATION POINTS, IV CLASS
- - and :
CONTROL POINTS, Il ORDER
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54

TECHNICAL EXPLANATORY NOTES

1.

Coordinate Paints.

al

6 triangutation points of IV class which constitute 2 uiangles located
in Co Nhue village (1Km south of Thang Long bridge) and Nghia Do
village (300m from Buoi three-way intersection). Distance betwoen
two tianguiation nets is about 2.7Km.

The longest side of two of these triangles is 310m the shortest one
is 16?m

- These points are number-coded as TL1, TL I, TL Il and ND 1, ND 2,
ND 3 which were idéntified by the Client.

To determine coordinates of these points in pertinent authoiized

~ datum they were selected and tied to twao points of State authorized

tiangle veith number-code of 10451 and 10472.

For sides of triangles are very short, to be accurate, combined method
nf GBS - TOT AL STATION wwars usaed, :

All intemal an_glés' and sides of triangles were measured by TOTAL -

STATION. GPS instrument was tixed at points of TL I, TL I, TL I,

ND 1, ND 2, ND 3. Layout of survey is shown in Appendix 7.

- 196 —



b) RBalancing errors:
“Survey output of GPS and TOTAL STATION is balanced -
according to the State coordinate system of zone 3 with central
latitude of 105 45" (Hanoi local coordinate system used to he
basis for mapping of targe scale)
2. - Establish control points of I order

Conﬁol points of Il order constitute the single traverse starting at TL
- land ending at ND 1. To determine this traverse, beginning azimuth

of TL I - TL I and ending azimuth of ND 1 - ND 2 were used.

Angles and sides of waverse were measured by TOTAL - SET2B
system. '

Survey output was balanced by precise methad,
Sketch is shown in Appendix 2.

3. Determining efevations
For the purpose of determining elevations of traversé cliain, these
points were referred to the State datum system from vertical control
points of ll class with number-code of CT-TL2and CT-TL3. Elevations

were detern¥nad by using Ni025 and 3m wood stalf.

Elevations of I} order were determined by TOTAL STATION system
using reciprocating measurement method.

Al survey output were balanced togeﬂ:er with coreesponding
coordinate net. -

‘ Ske‘tch islshown in Appendix 3.
APPRAISAL OF SURVEY QUTPUT

Coordinate Ne.l of IV Cléss _ | _ B Traverse Net of il Order
Location error of polats:

"0.0001m {TL1) 0.0004m (S16)

+ Minimum mx =
_ my = 0.0001m (TL3}) 0.0005m (S16)
4+ Maximum mx =  0.0016m (TL2} 0.0008m (S8)

my = 0.0020m (TL2} 0.0010m (S8)
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Side refadve oo

+ Minimum /34607649 (51-ND1 side} 1/625807 {S11.572 =i
i Maximunm /83492 (TL1 - TL2 side) 1/240281 {S1-S2 sida)

Azimuth error:

+ Minimum 0.01" {51-TL1} 0.3" {S11-$12)
+ Maximum 0.28" {TL1-TL2): . Q. 97 {S1-T1L1}
Survey outputs are lu!ly satisfactory with requrrements set out.

- MATERIALS TO BE SUBMITTED

GPS measurement Notebook 1

1.

2. TOTAL STATION Notebook : 4
3. Elevation Notebook : o1
4, Outpuls

. Output of coordinate, elavation of IV class and errors: 1

- Output of azimuths, side lenglh and errors of contro! points of v
class: 1 :

- - Output of coordmate e!evauan of traverse of Il order: 1 _

- Output of azimuths, side length and errors of control points of § order
o :

CONCLUS! ™S

‘Determination of coordinate points, elevation of IV class and _traizerse of §l order
- in Thang Long - Nghia Do area is completad in time and with hiqh quality.

- St o -3

~fae romitiraments sot i, P1rl|ruhr1y. accuracy of roordmate net.
of IV class is very high which ¢an be satisfactory for tho furiher suivey purpose
in this area. ,

In the course of survey, the fatest technology being avaitable in Vietnam are
used which ensure fast tempo with high accuracy, :
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52 Triangulation Net and Traverse Outpur

QUTPUT SUMIVARY OF CQORDINATE AND ELEVAT LR
ADJUSTMENT OF TRIANGULATION NET OF IV CLASS
THANG LONG - NGHIA DO AREA

doordipate Adjustment Sunmimary

Netv ork = Hanol

- fime
patunt = HN-72

— ThusJul 08 O7:05:£0 1993

poordmate System = Gaus - 105.46

. Network Adjustment Constraints:

2 fixed coordinates i y

one = Harioi 2 fixed coordinates in x
- 2 fixed coordinatesin h
| Point -Preliminary _Aéljus(mem Balanced Errars
Number ~ Values - Values Values
1 | x=2332195.9090 +0.0000 |  2332195.9090 |  0.000000m |
10451 |y= 502938.5390 +0.0000 502938.5390 |  0.000000m
h= 18,1259 +0.0000 9.1253{  0.000000m
.2 | x= 2328354.9770 40,0000 | 2328354.9770|  0.000000m
10472 | y= 505197.1530 +0.0000 505197.1530 | ~ 0.000000m
, h= 24.9744 +0.0000 | 24.9744 |  0.000000m
3 . | x= 2328690.3505 +0.0493 |  2328690.3998 | 0.000119m
ND1 |y= 505379.4539 -0.0359 505379.4180 |  0.000713m
b= 16,0260 +0.0000 | 6.0260 | - 0.000000m
I E 2322600.258 +0.0445 | 23288803038 |  0.000239m
Nz [y= 5053996923 - -0.0368 505399.6555 |  0.000276m
h= -~ 6.1120 +0.0000 . 61120  0.000000m
5 | x= 23286452737 |  +0.0502 | 23386493239 | 0.000243m
ND3 |y= 505192, 3578 -0.0320 5051823258 |  0.000277m
b Ao EASa I et | oonr200m |
6 X = 2330785.0‘370 -0.0020 { 2330785.0850 [  0.000098m
ND4 ty= 503645.7136 +0.0015 503645.7151 |  0.000016m
h= © 8.3880 +0.0000 8.3880 |  0.000G00m
7w 23306895584 | +C0uh. | 23306897375 | 0.001612m
T2 |y= 503514.4789 +0.0039 503514.4828 | 0.002045m
h= 10.3060 1-0.0000 10.3060 | - 0.000000m
8 | x= 2330953.1511 -0.0047 ] 2330953.147¢ |  0.00017 14n
T3 |y 5035334415 +0.0028 503523.4440 ] £.000308m
h= 11.8100 + 00000 1% e 000000
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OUTPUT SUMMARY OF AZIMUTH AND SIDE LENG’I H
AFTER BALANCING TRIANGULAT!O\! NET OF IV CLASSE
THANG LONG - NGHIA DO AREA '

Summary of Covariances

Networlk =

Hanoi

Time = Thu Jul 08 07:06:13 1993

. Datum = HN-72

~ Network Adjustment Constraims

Coordinate System = Galls - 105 45 2 fixed coordinates in y
Zone = Hanoj 2 fixed coordinates in X
- 2 fixed coordinates in h

{ From | To | Aziniuth |Emor| Side ' | Diffence |Eleva- Error | Ratio of

: Point Point. Angle - of Erré‘l_'_ tions | Closure -

110451 10472} 149°32'34"| 0.00{ 4455.73| 0.0000! -+15.85[0.0000[1: o
10451 | ND1 {145°09'02" 0.01[4271.59] 0.0001] . -3.04{0.0000}1: 3360764|
10451| ND2 |143°24'517|0.014129.20] 0.0003] -2.76|0.0000]1: 15694303
W5 | ND3 | i47°33'53"0.01)4202.12) 6.0003,  -2.41]0.0000]1: 159547L¢
10451 TL1 |153°22'407|0.01|1578.14] 0.0001} -0.61/0.0000{1: 15030983
10451| TL2 |159°04'25"| 0.25! 1612.53| 0.0017] 4 1.30/0.0000]1: 923841}"
10451 TL3 |154°25'1170.02} 1377.81| 0.0001| - +2.81|0.0000]1: 11608060
10472} ND1 | 28°31'097(0.07] 381.74} 0.0001 -18.89/0.0000|1:  3416618{
Wazz| NDZ | 21°04'607| 0,90, 555.51] ©.000%; -18.61{0.0000(1: 23g4ECt|’
10472| ND3 1359°03'38"0.19 294.39| 0.0002| 18.26}0.0000|1: 12115/
ND 1| TL |320°23'12°[0.01]2719.09| 0.0001|  +2.43]0.0000}1: 21718194
ND2 | ND3 {221°54'417[0.08| 310.38| 0,0001| +0.35|0.0000|1: 279512¢
TL1 | TL2 |233°59'658"[0.28] 162.21} 0.0018| +1.92/0.0000]1: 8343
TL1 | M3 |326°15217(0.15| 202,11 ©0.0001| +3.42/0.0000|1: 136327
T2 | TL3 | 4°07°02"[0.06| 264.09 0.0076[ -+1.50[0.0000]1: 16'534' :
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OUTPUT SUMMARY OF CODPMMATE ANO t EVATION
 TRAVERSL Ur i Ul
THANG LONG - NGHIA DO AREA

Coordinate Adjustment Summary
Network = Hanoi _
‘fime = Fhu Jul 08 07:05:50 1923

Délum HN-’Iz ‘ ‘ Network Adjustiment Constraints:

Coordinate System = Gaus - 105.45 2 fixed coordinates in y
Zone = Hanoi . . - 2 fixed coordinates in X

2 fixed coordinates in h

Point Preliminary ‘Adjustment Batanced - Errors
Number Values Values Values
1 x= 2328690.4000 +0.0000 | 2328690.4000 |  0.000000m
ND1 [y= 505379.4180 +0.0000 | ~ 505379.4180 [  0.000000m
: h= | 6.0260 +0.0000 | 6.0260.|  0.000000m |
L2 x= 2330687.7606 +0.0030 | 2330687.7637 |  0.000362m
s ly= 503647.2132 |- - 400124 | 503647.2267] = 0.000460m
. |h= . 7.6259 10,0003 7.6256 [ 0.000929m
3 . 2330609.6695 |  +0.0137 | 23306096832 - 0.000497m
82 |y= 5037126454 |  40.0206 503712.6660 |  0.000631m
h= 6.9734 0.0004|  6.9730] 0.001272m’
; .= 2330480.9170 £0.0331 ) 27304000501 0.000584m
5> |ye 50383489652  +0.0337 bUSB5a.5288 | 0.000742m
- th= 67639 00006 - 6.7633| 0.001505m
5 |x- 2330381.1085|  :00454| 2330391.1509 |  0.000652m
s4 . |y=  503910.5650 1 0.0430 503910.6080 |  0.000828m
L o ENngD s [ alatalean  oan TN ONIRTE e
6 |x= 2330270.7556 +0.0620 | 23302708176 |  0.000700m
ss |y= ©04013.1882| 200856 |  504013.2438]  0.000888m
h= 5.9303 -0.0009 59293 |  0.001799m
T ~33017% 2088 | S R asia | oosovan
$6 - |y= 504098.6500 (00658 | 5040987158 |  0.000933m
= 63286 - noo1t| - 63274] 00018870
& .= 2330063.4297 2GUNG5 | 2330063.6202 | 0.000758m
g7 |+ 5041855790 104765 EOL1SEGE76 ) 0.0009620
. - §.5378 cneed [ 00p18a30
| —

-\ B



COOEAZINUTH VD S e
e TR B H.qcmﬁ TRAVERSE NET OF I ORDER
TG LONG - NGHIA DO AREA

Summary of Covariances
Network == Hanoi
Time = Thu Jul 08 07:06:13 1993

Dateim = HN-72 Network A(_ijt‘fsth‘iem Cotistraints:
Coordinate System = ‘Gaus - 105.45 2 fixed coordinates in y

Zone = Hanoi ‘ o ' 2 fixed coordinates in x
oo 2 fixed coordinates in h

From To Azimuth | Erior|  Side . | Differice| Eleva- | Error Ratio of
Point | Point Angle | | of Ewror | tions . Closure .
ND1 | $16 [298°15'69"|0.63| 119.61| 0.0005 +0.71]0.0009|1: 263545
's1.| s2 [140°01'59"| 0.80] 101.88| 0.0004| -0.65{0.0000]%: 240281
S1 | TL1 |359°06'38"(0.97] 97.33| 0.0004] +0.76|0.0009|1: 267933
S10 | S11 |141912'25"| 0.45} 181.46} 0.0004| +0.18/0.0009|1: 431513
S10. | $9 |321°15'62"| 0.47] 174.52] 0.0004| -0.29]0.0009|1: 415227
S11 | s12 [137°12'45"| 0.30] ~271.01{ 0.0004| -0.16]0.0009|1: - 625807
. S12.| $13.1138°10°20" 0.43] 187.74] 0.0004 - +0.20{0.0009]1: 440829
'$13 | s14 |147°49'08"[ 0.44] 192.21] 0.0004| -0.21}0.0009]1: 469670
$14 | S15 [138°64'15"|0.78] 103.34] 0.0004] -+0.12{0.0009}1: 252614
'$15.| $16 [143°35'60"| 0.53| 156.68| 0.0004{ +0.87[0.0009}1: 376565
$2 | s3 [136°28'36%| 0.45] 177.64| 0.0004| -6.21|0.0009]1: 414385

55 (84 |139°8z50 | 0.7 i17.44] 06,0004  -0.160.0005]1: 277309

i
84 | S5 °|139°32'17"[0.51| 158.16[ 0.0004| -0.67|0.0008|1; 373760
S5 S6 [139°00'12"|0.62| 130.29| 0.0004| +0.40]0.0009[1: 306901
S5 87 [143°E0°21"| 0.56| 147.35| 0.0004| -0.74]0.0009{1: 354470
«r I ea lqaseomanclogal 252.12] donoal ro.57|0.0000i1 a83041
1: 43592

S8 | S9 [139°43'48"|0.44| 184.45| 0.0004| -0.73)0.0009
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Adjustment

paint Frretiminary Balanced Errors
~Number Values Values Values

g |x= 2329870.6822 +0.1180 | 2329870.8002 | . 0.000762m
58 |y= 504359.2771 100970 | 504359.3742 |  0.000968m
fr== 6.1628 -0.0014 6.1614 0.001971m
10 | K== 23_2_97?_9_.9?__26 +Q.1374 2329730.0_600 0.00076Tm
S9 y= 504478.4925 +0.1117 501478.6042 0.000967m
: h= 5.4326 00016 |- 5.4310 0.001971m
1 X= 2329593.7740 -+ 0.1 5_53 2329593.9293 0.000750m
St10 y = 504597.678% +0.1261 504587.8045 0.000953m
: = 57220 -0.0017 5.7203 0.001943m
iz | x= 23204523207|  +0.1740 | 23294524947 |  0.000728m
51 y= 504701.3513 +0.1410 504701.4923 0.000924m
h= 5.9065 -0.0019_ - 5.9046 0.001887m
13 x== 2328253 A013 +0.2033 | 2329253.6046 0.0006%4m
512 Y= 504885.4249 10,1613 504885.5862 -0.000881m
' f= ~ 6.7495 .0.0021 57474 | 0.001799m
14 | x= 23291i34867|  +0.2234| 2329113.7102 0.000847m
S13 = 505010.6124 +0.1756 505010.7880 0.000821m
h= 5.9476 0.0022 5.9453 0.001675m
ib x= 23289850.7886 1+4.2413 2328851.0298 0.000584m
‘514 Y= 505112.9645 +0.1936 505113:1581 0.000740mv
h= ' 5.7359 -0.0024 5.7335 0.001505m
16 | x= 2328872.9026 +0.2522 | 2328873.1548 |  0.000492m
$16 y = 505180.8814 +(_).20'17 505181.0830 0.000624m
h= 5.8606 -0.0026 5.8580 0.001272m
17 X = 23?.3746.7774 +0.2G678 2328747.045?. 0.000361m
356 y o= 505273.85356 4+-0.2192 HOUZT4.00867 0.00045Gm
h= 6.7339 0.0027 6.7312 0.000929m
18 | x- 2330785.0850|  +0.0000| 2330785.0850 |  0.000000m
TL1 y= 503645.71 50 4 0.0000 - BO2GAS. 7150 0.00000_0!11
iv= 8.33880 1 0.0G659 8.388_0 0.000000m
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F-48-104
F-48-104-A

:scale 17100, 600
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F-48-104-A-2
'F-48-104-A-a-1 :scale 1/10; 000

tscale 1/25, 000
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AREA
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SHERT NO. SHEET NO. AREA
NF-a8-11 NI F-48-104-D-a-3 DONG_ ANH
NF-18-12 1 1/250,000 | LANG SON | | F-48-104-D-a-4 CAU THAKG LONG
NE-48-15 { NAM DIRH F-48-104-D-a-5 PHU GIA
NE-48-16 HAJ PHONG F-18-104-D-a-6 TIER HOI

[ 6150 1 1/50, 000 HA DONG F-48-104-D-b-1 CHAU PHONG
'EHET]f___—}'”—_"—_um—"""ﬁA NOi F-48-104-D-b-2 DONG KY |
F-48-92-D-¢-1 BI'R XOM_CHYA -~ [P-48-104-0-b-4 [ YEN VIEN
F-48-92-D-c-2  1/10, 000 | THUONG VU [ F-48-104-D-b-5 BINK BANG
F-48-92-D-¢-3 PHO YEN F-48-104-D-¢-1 O NHUE
F-48-92-D ¢-4 DONG MAL F-48-104-D-¢-2 1 quanc BA
F-48-92-D-¢-5 PHUC XU AN F-43-104-D-¢-3 GEA LAV
P-48-92-D-c-6 | PHU DoAl P-48-104-D-c-4 MAI DICH
F-48-92-D-¢-1 XOM NUI F-48-104-D-¢-5 GO OONG DA

| #-48-52-p-4-4 HUONG THINH F-18-104-D-¢-6 HO HOAN KIEM
F-18-104-A-b-3 AN DONG F-18-104-D-d-1 TRUONG LAM
P-48-104-A-b-6 "XUAN HOA F-48-104-D-d-2 CONG DINH .
F-48-104-A-4-3 | XUAN PHUONG F-48-104-D-d-3 TRUNG AU |
F-48-104-B-a- 1 LAP DINH F-48-104-D-4-4 “THONG NHAT
P-48-104-8-2-2 HOA SOK P-48-104-D-d-5 TRAU QUY
F-48-104-B-a-3 PO Nt | - |F-487101-p-d-¢ | puv TRUY
F-48-104-B-2-4 | THASH TRI F-48-105-C-c- | TRON DEN -
P-18-104-8-3-5 QUANG Hol F-18-105-C-c-4 CONG HA
F-18-104-B-a-6 S0C SON 7-48-116-A-b-3 QUANG TRUNG
F-48-104-B-b-1 | NiNg TAD f-48-116-B-a-1 HA DONG
F-48-104-B-b-4. YEN TANG F-48-116-B-2-2 DINH CONG THUONG
F-48-104-B-c-1 _ | THach Loi F-48-116-B-2-3 CIAP BAT
F-48-101-B-¢-2 - | uax BACH P-48-116-B-a-4 [ BAC LAM
F-48-101-B-¢-3 - DA PHUC F-18-116-B-2-5 TA THANE 0A)
F-48-104-B-c-4 | THoY wuone F-48-116-B-2-6 VAK DIEN
F-48-104-B-c-5 THANG LOI F-48-116-B-b-1 NAM DU THUONG
F-48-104-B-c-6 PHY LO F-43-116-B-b-2 NGOC DONG
F-48-104-B-d- I PAL TAO F-48-116-B-b-3 NHU QUYNR
F-48-104-B-d-2 NHU NGUYET F-48-116-B-b-4 TRUNG QUAN
F-48-104-B-4-4 THUY LOI F-48-116-B-b-5 THON BEN
P-48-104-C-b-3 HA LO] F-48-116-B-b-6 | THo vec
P-48-104-C-b-6 | Tho ox6 cat R-48-116-B-¢-1 BINH DA
P-43-104-C-4-3 | THON NHON F-48-116-8-¢-2 DAL ANG
F-48-104-C-4-6 AN TRAI B F-48-116-8-c-3 THUONG DINH
F-48-104-D-a-1 YEN NHAN F-48-116-8-4-1 XAM DUONG
P-48-104-D-a-2 VAN TR N
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