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SURVLY

Physical Conditions of Study Area

(1) Topography
.;. The top'ogt dphy is favorable thr'ou'ghom' tﬁe entire Pfoiect-Sito Flat lcind.iﬂ;g'sproAd out in
_ the Red River delta w1th clevatlons at les‘; than 10 m. The open area is mamly utilized

- for rice culuvatlon
| AN Gcology

X ;V:Geologmally, the flat terram in Red RJVCI‘ delta area is of '111uv1um or dlluvmm foumtlon
of Holocene or Plemtocene Ages composed of alluwal or dliuvxal sonls of gmvel sand

~ loam, sﬂt and cldy

' '(3) : 'Cliim.éte' o

Annual average ramfall in Hanoi is about 1 700 mm of whlch 80 - 85 % f‘lllb in the rainy

B _ season. The annual averago number of r ramy days is 140. Annual averz '1150 temper ature in
B _Han01 is 23 6 °C w:th its mlnlmum of 4 °C and maxmmm ’%9 4 °C; mcan humldtty is
82 %. ' ' '

"Topogfa"phic SorVey _ |
_ Soope of Wor'k :7:_ 4

[‘opographlc survey was conducted for three (3) alternatlve 1outes (See Flgulee 5 1 {and

7.12 for alternatlvc routc locatlons)

Thesurvcy iﬁCll.ldedZ. e -

: - PIane table survcy, N _
e " Centerlme/proﬁle survey, -

- ! Cross sect1on eurvey, dnd

R RIVC[‘ Cross sc,ctlon survey
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In performing the survey work, the following nlaps_ and aerial-photographs'were use_cl: '

- Topogr aphn: maps to [he scales of 1/10 000 and l/5 OOO Wthh showmg three (’5)

alternative routes;
- A series of maps (28 copies) to a \;eale of l/2 000 dlong the three (3) routes and
- A %erre% of aerial phologr aphs along the h1ghway comdor (scale 1/8 000)

The requiremen_ts for_ the survey work Wer_e:

i) e Pldne tdble survey on the topographlc mapq wnh a scale of 112 000 lOO m w1de
along the centerlme of the three alternative routes '

ii) -Thé plane table survey at poSsible .inlerch.ang'e l'oea'tions. '.

o iii) | The scaies of centerlme/proflle survey are 1/ 1 000 horlzontal and 1/200 vertleal for

" all the three alternative routes

iv) The cross seclion surveys were performed at each 50 m mterval along alternatlve'
routes with the scales of lf 1,000 hor1zontal and 1/200 vertlcal -

V) The elevati_ons;:of gronnd snrf:aee_fa't bori_n'g:s' for soil investigation. o

.'The Loeation and Descnpuom of Global Posmon System (GPS) used for

Iopograph:c and Hydrologlcal Surveys

Reference B':n;.]m,“:k' L

| GPS located on the center dlvmon of Nﬂ.tlonal Hrghway No  at the trmnglc JUHCUOHII

toward Ihe Red Rrver '

Northing o 2319281.860

EBasting - : 509530020
Elevation : ‘.6.'318rn ‘
" Position name : DVD 308

DHIV - S 10994



- GPS located on the top of the west dike of the Red River ncar the route altérnative |

alignment.

Northing  :  2322189.659

Eas_ting : 514804.104 _
* Elevation : 14.040m

Position name - DVD 310

GPS located on the top of the east dike near the route alternative 1 alignment.

Northing ¢ 2323493261

Easting = : 516_508..222 -
Elevation - : 136llm
- Position hai_rie R TC_Z

'GPS localecl dlong the raﬂroad on the National Hzghway No. 5 near the proposed
: hlghwqy allgnment : : o :

‘Nc;th'ing L 2326044658

Basting  :  518173.828
.. “Elevation *© . : 5 5137m
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Position niame ~ :  DVD 312

SQrVey ReSultszua_hd Coinrhehts

‘ Upon completlon of 1he topographlc survey, the followmg was ploduced for p;ehmmaly
demgn o ‘ ' : '

"..i) 28 sheet of topographlc mdps to a s‘cale of 1/2 0()0 Wthh :;hOW all the mhcnt -

featurcs 9uch as bu1ldmgs roads power lmeq rmce paddy or 1mg’1tlon candl dykes
flSh ponds ) '



ii)  Centerline profiles to the scales of 1/ 1,000 horizontal and 1/200 _vel‘tiea! alohg the
- centerline of SHTRR including Thanh Tri 'Bridge;

iii)  Cross sections for each 50 m intervals along alternative routes with the scales of
1/1,0600 horizontal and 1/00 vertical, '

iv) Gro_und etevations at boring locations; aud

v) - Topographic survey repott,

- The details of the éurvcy results are attached in t_he'.Ap‘pend‘i'x 2,

Hydrologic_al Survey

_ 'S-co'pe of Work

. . . '-.. . } ) '__' ’

Soundmgs were conducted along dltemat]ve routes to determme Cross secttons of the Recl
River. '

A total of nine (9) cross sections were chosen:

i) - Ptoflles along the centerlme of two altematwe routee and one river cmqs section o

" between the iwo '1lternat1ve routes

ii) _Closs sectlons at IOOm upstream of each’ dlternative route plus the mlddle Cross -
- section, ' '

iii) Cross sections al IOOm downstream of each altcmatwe route plus the mtddle cross
sectlon

Soon after the eoundmgs were completed the velocmcs of the Red Rlver were measured

using a current metez along the centelhnes“ of the two alternatlve route allgnments plus

one base lme between the two alternatwe route ahgnments

The locatious of the flow velocity rue_asurement 'for" ezich a_lignfmeht_ were;

5-4



53.2

533

- At the deepest point of the ehannel; and

- Two points at both sides of the deepest point in the'lchgitudinal direction.

To determine thcravcrage velocity of the {low, the velocities at the depthq of 0.2d, 0.6d
and 0.8d were measured at each point (d is the depth of the water). See Appendrx 2 for
measurement result :

River Cond_itio_n

The locatlons of the hydrologrcal c;urvey conducted are situated near Thanh Lan
communes where the Red R:ver channel w1dth becomes narlowest in the ared.

 On the west shore there i's a sand exploitin'g compdny thdt pumps up s'dnd on to the
o barges at several locatlons in upstream and unloading at stockprle yard. The depth of the
uver bed at the surveyed location is rather deeper than other places.

. Vegetation is obéerVed along the west shore, and t_here_ is a sharp slope on the cast side of
- -the river which height seemed to be 2 to 3 min height from the surface of water.

| Due to an unusually large dlschftrge of the Red River at thl‘i time of the yedr so that the

_ ﬂow Velocny at the Gectlon of the river chdnnel was very sw1ft

Hydrological Deta_for the Red Ri_ver in Hanoi Ar_ea S

".There are several hydrologrcﬂ ddta avalldble 1‘01 the demgn of sub %tructure and super- ..
" structure of thc proposed Thanh Tn Bridge across the Red River, Wthh were obtained
- from the Observatory for Hyd:ometeology and Envuonmentai Control of the Red River B
and Hydrologlcal Int;mute The data 1nclude '

‘ i) " '-'Yearly maxrmum water level of the Red Rlver at Han01 Meqsurmg statron (1945—

”-1996)

11) : Extreme data of maxrmum water ievel (m) max1mum dlscharge (1n3/sec) and

L maxrmum velocuy (m/sec) of the Red River at Hanm Measurmg Stauon in 1945
: 1967 1971 1986 and 1996." o :

' ._iii) Max:mum water 1evel pred1ct10n w1th several return perlod at Hanoi Medsurmg '

. :statron e

3 iv)_ The Red Rrver ﬂood frequency vs the dxseharge at Son Tay Measurmg Station. -
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Hydrolcgtcal Survey Results

(1) Hydrological Saney Report

The report pleqcnts nine (9) river cross sectlons to the sca]es of 1/ l ,000 homont'xl and
17200 vertlcal and the flow velocities of the river chdnnel under two altematlvc
'ahgnment‘; plus cross section between the two altel native ahgnments as 1equested

The river cross sections were used in de31gn1ng the type of substructures and foundations

. of the b:ldge along with soil mvestlgatlon data

The cross section survey results were furthe'r'u'sed to determ'ine' the river bed 'gfadient
which is ;mponant factor in calculatmg the rlver bed scourmg around the brldge plers '

~ the flow veloc:ty and water depth at glven dlscharge
) Hydrologica'l Data :

The hydiologlcal data obtamed frorn the Ob%ervatory for Hydrometeoroiogy dnd

Environmental Control of the Red Rtver are used for deugmng the substructures of :

: Thanh Tri Brldge

It is 1ecommended by the Govemment Authorltles that the return pertod for thc de31gn of

* Thanh Tn Bridge be 20 years

Scour eround Bridge Piei‘s

' The scour around the brldge plers is @ functton of the shape of lhe rlver cross sectlon the
'quantlty of (11<;chargc thc depth of ﬂow dt'td thc r:vcr bed slope correldted with the
N chdrac,temtlcs. of the bed materlals and the type & %me of the ple:s

: It is not qu:pmmg that there are no gcnelally accepted prtnmples f01 the pre01<:e
'predlctlon of the scour around the hrldge pierq Thuq the qcour around the brldge plerc; 1‘;'_
' cuuent]y e‘;tlmated by seveml well known theorles backed up by thc lahomtory

experiments qnd the field experlences

~ Prior to predictmg the scour depth around the Thanh Tn Brtdge plers at the ﬂood stage
- the Study Team has collected the neccssary, geotechmcal and hydrological meImdtl(}n
' and ddta for the estimates. 2 :



.(1) The Type and Dimension of Pier

:i) ~ Type: elliptical reinforced concrete pier supported by pile foundation.

it} - Dimension: as shown in ohapter 1.
(2) The River Bed Materials

i) Llasmficanon of the river bed malerlals sand (SP), poor 1y graded
i) Gradatlon dlstrlbuted from coarse {0 fmc
i) Specxhc grav1ty of the sand : 2.67.

(3) The Resuns of Hydroiog'i(l:al Survey

I De51gn ﬂood Ievel eievanon 12. Sm at 20 years Ietum perlod

o ii) Cross sectlon used to determme the depth of fiow aitematlve route 2b & 3,
iii) Rlver bed slope at the proposed river eroasmg i =0.0025. _
iv) Flow velocmes measured by cunrent meter along Alternative route 2b & 3:
S Refer to Appendlx 2 (appendlx table 5.1). ' '

e (4) _Th_e_Predi_ction of Scour Depth Arouhd the Bridge Piers

54
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Usmg all mformaﬂon data and values obtamed the theoretical scour depth around the

* Thanh Tri Brldge plers was estlmated by (he cxperimental theories which were backed up
: _by the laboratory experlments and field experlences As a result it is found {hat the
' depth of scour around the bndge plers would be on the order of 6m at the flood stage of

" 20 years retum peuod uslng Ch1cw $ Formula (refer to ,’i._EsnmauQn_Qf_S_QQLumg.DQp_lh

amund.ﬂcns in Appendlx 2)

‘Geollogical 'and_Soil InVe$tigati0n

Seope of Work_ L

. The soil investigation consisted of the folloiving works:

O Field Soil 'Inve's_tig'ation'

- ' Bormgﬁ; along the propo‘;ed altematwe routes a total of nineteen (19) bormgs

' -_ of 50 meters in depth
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- Disturbed and undisturbed soil samples: at feast three (3) undistributed soil
samples were required (o be obtained during the drilling process l'r_dm each
50m boring hole; and ' '

- Standard penetlation testmg every one (l) meter mtetval thtoughout the
entire 50 depth '

(2) Search for Borrow Pit Materials

- Subbase and road embankment materials; and

- Base materials.
(3) Laborétotjz Soil Testing

) - Dtsturbed and undtsturbed SOll samplee obtamed from bonmg holee and
- Borow plt materlals '

Site Coﬁdition of Boring Loc_etioh's

A total of nineteen (19) bormg 1ocat10ns were selected along the three (3) alternatwe

:10utes The seleeted bormg locattonb were 1dent1f1ed and plotted on a topographlc map

with a scale of 1/25,000. See Fzg 5.4 1 101 the bormg locatlom,

As seen in the map, two bormg loeatlons were seleeted at the potenttal mterchanges W1th

~ National Htghway No 1 and No S Also two bormg locatlons ‘were selected m the '

nnddle of the Red Rwer along alterndtlve routes “and six were selected at the rtver shore '

© and rtvermde land where thc budge S substructures Wlll be constructed

' Anothet eleven bormg sites were scattered along the altemattve routes. out31de of thc -

- river dykes where the h1ghway embankments and vxaducts will be constmcted

. Care has been taken to select each bormg locatlon $0 as not to mterfere w1th p1 wate or
' important publlc proper ties, |
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5.4.3

(1

Laboratory Soil Testings

Soil Samples Obtained from Boring'Holes '

) Undisturbed soil samples

: Undrsturbed soil samp!es from 19 bormg holes were brought to the laboratory for

S testmg Nine (9) drfferent types of soil tests were requrred

o

. 'The test results of water conlent umt werght specrfro grawly, Atterburg lerts

and gram size dlstrrbutlon were ‘used for sor] clasmﬁcauon and sorl propertres 3

analy‘ﬂs
The test results of direct shear, unconfined cofnpréséion' triaxial cornpression and
'consolrdatlon were used to estimate the shear strengths of soils and the degree of
settlemenl due to the new hi ghway overburden pressure '
i) D_istnrbed soil samples .
: Drsturbed soil samples were also obtamed frorn each borlng hole Most disturbed
* soil samples were sand and gravel, and speelﬁc gravrty and grain size dLStI‘lbUIlOD '
" lests were per formed on selected samples for engmeermg analysrs '
‘Borrow Materials

i) ~ Riversand

_Mdny s:md supplymg eompames are ]ocated along the shore of the Red Rwer
where the sand is pumped from the mrddle of the river,

It was observed that the sand was usccl as subbase mdterml for the rmprovement of
National Highway No. S

Thrs sfmd scemed to be good materral for the constluctron of hrghway embdnkment '
and subbase 50 thc river sands frorn flve source locntlons were collecled and sent
to the 1aborator y for testmg ‘
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The assigned test performed were CBR, compaction, grain size distribution and

specific gravity tests.

i) Quarry materials

- Mieu Mon is located applommately 40 km southwest from Hanoi, where sevcxal

quarrics are located. The quarry materials are basically limestone, which are used

as road base matenal ‘at many constructlon sites in Hanoi. The Study Team

obtained crushed limestone from M1eu Mon quarry and Xom Van quarry and sent

- them to the lestmg labomtory for CBR, c01np1ct10n gram size distribution “and
' specmc gravity test. The Study Team also obtamed some matenah from Kien Khe
s quarry, apprommdteiy 55 km south of ‘Hanoli, which were alqo tested in the

laboratory

Standafd Pelietratiqn Test (SPT)

. Standard penetrdtlon tests wcre pcrformed covermg entlre ‘SOm depth of each boung hole '

Coat mtervals of one (1) meter. After analyzmg the test data, the depths where the N- value

- reached 50 or more are listed below for des1gn purposes

Bgungﬂg Qmmms_uzmexalumm_(m) Depth where _N-Value _

I 6975 . © 385m
2 4058 375m
3 4036  415m
4 Cea00 © o 380m
5 4210 46.5m
6 735 400m
7 552 . 30m
8 Cos83 40.0 m
9 5794 413m
10 o0l . 430m
1 “g4l0 o o 4lom
12 S oas00 T 315m
13 9607 o 440m
14 Cos795 S 30m
15 Cae o aoom

N

717 390m

C5-11
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17 | 5436 | © . 435m
18 743 ‘ C . 470m
19 5.396 = 43.5m

Result of Laboratory Test

.~ All required soils testing was completed and the necessary soils analysis was performed.

(1 Soils Classification

- Using the 5011 test data of water content umt weight epec:ﬁc gravﬁy, gram size
: 'dlstubutlon and Attexbmg lelt all 9011 samples were ciabslﬁed 1ccordmg to the ASTM -
Smh Classification system ' '

(2) Angle of Iﬁléfnal Friction and Cohesjoﬁ of Soils -«

Dlrect Shear Unconf:rrned Compressmn and I‘r1ax1al Compregsmn testq were conducted

' for und1stuzbed aHuv;um soil Sdmp!es to determme the angle of mtemal friction,

coheqlon and the densny of the 50115 After listing all the test 1eeults a %elec{ed group of

most 1easomble values were ave1 agcd The valucs obtamed in the 3011 analy51s were: -

Direct Shear Test s s
Unconfined Compression o 16 o025
Triaxial Compression S i o 1026

'] hese values were used for the slope stablhty of the 1oad embankment and the ground

‘stdbihty dnalyseq

3) Coih;ﬁfessioh Iﬁdex, Cc_éﬁd the 'C'oeffiei'erit.of Co"nsollid'ation,.Cv '

(‘omohdatmn tests were performed for the clay and sxlt sozl% obtamed from cach bOI‘l[lf, o

a hole dt different deplhs When determmmg the Ce and Cv values the e- log P curves and

log time-consolidation curves were carefully chosen cons;dermg the 3.011 types _he"
depths, and the boring locatlons From the selected eurves the valueq of Cc and Cv were -

'calcuialed and used for settlement ana1y31s The values were

‘-'5'_“12 | L



course matenal and embankment matenal

. the embankment material the Red Rlver sand was chosen

o0 051 x 107 0.10
1020 S 043x 107 AV
20-30 045x 107 -~ 0.14

Below 30 038x 107 0.28

(4) -~ CBR Test Results on Importing Materials

Two types of importing materials are required to construct the proposed highway, base
As the base cotlrse material, crushed
hmcstone from Mleu Mon, Xom Van and the Kien Khe quame‘; were selected, and as
~ The test results are as

_ _follows
| .Kien‘ Khe ALim'e_tstone 78-100
- Mteu Mon Li_rneet_one . 7498
N Xom Van - Lir_nes_tone . 7496
Bai_gg‘c Sand 14095
Phu Dong “Sand 13521
: Linh Nam Sdnld 11.5-18

_ It was found that the cruehed hmestone hdve hl}:,h CBR valucs and suntable for base

' _-:'course material. However CBR value of the Red RWCI‘ sand wa% found to be mthel low -

546

' compared w1th that of crushed llmestone but strong enough to con‘;txuct the highway o

embankment

Underground Sl Srata

5 Analysns was made to learn thc exmtmg qanurfdce soﬂ types and laye; thlckne%cs usmg

‘ali the accumulated ldbordtory 0,011 test data and machme bormg data.

E '_'The 5011 encountered in the 50 meter bormg depth% were categomed into thlee soil

types alluwum so:ls (clay and silt), sand and flne gravel At the Red Rlver zone the

: pnmdry dep031t hetween the surface and the 35 meter level was sand underlam hy fme '



glavel A two or three meter layer of clay was found within the sand stratum. “On the

eastern side of the river, the soils consisted of 15 to 20 meters th;ck clay, underlain by 20

to 25 meters of thlek sand, underlain by fine g &,ravel On the western side of the 1|ver the

upper clay deposits wme thicker than on the caslel n side, mngmg approxunately 25t0 35

metem in thickness, but centamlng one or two thick sand lenses, 5 to 15 meters in

thickness. The clay with sand lenses is underlam by sand deposits, which is underlmn by
~ fine giavel

Slope and Ground Stability Analysis
() The smpc Stability of the_ Ernbnnklnent i

" The typleal dnnensmns of road embankmenl are to be 6 meters in hel ght dnd 32 meters in
.wuilh at car I‘lagCW’in plus the center median, T he slope of the embankments was. set to
be 1: L. S 4 vertical to 1.5 horxzontal) It is assumed that the road embankment would be
constructed with the Red River qand and that durmg censtructlon the embankment S
“would be sh ght]y loosened due to 10undat10n settlemenl ' ' |

The siope St'lbl]lty calculat;ons were made dgamst the carcular fallure for the l 1 5 s}ope o
JThe phystcal properlles of sand was found to be the angle of mternal fl’lCthI] ¢ = 30° in

sllghtly loosened condmon and cohesmn C=1ton/n'. The sketch of the lypleal slope '

failure and the safety factors of the calculatlon results are shown on Flgure 54.1. Tt was
" concluded that the slope would be safe if keptat 1:1.5.

(2) Ground Stability Analysis

_'Cireular‘ ground fai}nr.e may also lhdi;ird thé ‘embankment. A sketeh of typlcal ground o
failure due to the embankment load is shown in Figure 542 (a) '

qucuhtlons was mdde for cr111cal cases (the }east safety tacton) tor embankment helghts ‘

0f6 10, and 12 meters. 'I‘he valueq uqed in the calculatlonq are B

lel_&QLl_exghL(I[m_) Angle.ngLemaJ_antmnm Cgbemgn_c_(l[m_)
Embankment e 30 U | 0 '
Ground - 18 s o 25

514



Failure

Height' of Embankment inm -

Slope Stabitity

AN

5 a P &Ny W D

L. . 1.5 - 2,0° 5
Factor of Safety

o Flgure54 1 Slope _Slalnllty Analysis |

. Typical _Grduﬁd Failure (a)_

O
4},

: Cchula.r milure
~ > E'm‘ﬂs"e‘“h .

' :Heiéht of Embankment in m -

TN

DR Gmund Stabllltv (b)
) BC——
:f — N
10 N_ -
9 . ‘ ) \

— ke 1 W~ @

1.0 - s 2.0 0. _;25._- .30

. Factor of Safety (b)

‘f_"_iﬂg‘:“"é 542 Ground Stahihty Analyqlq i
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The calculation results are shown in Figure 54.2 (b). As seen in lhe [igure, the
embankment height up to 12 meters would protect against potential ground failure. '

Scttlement Analysis

The qtrctch of land between National Highw.ay No. 1 and No. 5 is situated on 'alluvium :

depostts except for the Red River regron The alluvrum deposns were found 1o be fatrly o |

comprewbie “and if the proposed road embankment is constructed over the deposrt

settlement will llkely occm Therefoae, settlement analym is conducted to determine the
~extent of expected qettlement and the tmnng of consohdatlon due to the embankment o
: loadmg ' ' e ' '

Two cases were considered:

Case . Settmg the embankment helght at 6 m consmnt and changlng the thlckness

: of the clay E'tyerq to 10 20 ancl 30 m, respectlvely

- Case2. Setting the._ thickne‘s_s'_‘ of 'the 'c_l_a'y'layer at 30 m _constant, 'a'nd.cha'nging the |

height of the embankment to 6, 8, 10 and 12 m, respectively. -

" 'The following éssumption's were rnade i)rior_ to thecalclu}ations':

1) Unit welght of the embankment sorl would be 1 9 t/rn and that of the undex ground _.
.§01118t/m ' o . '
ii) Compressmn index, Cc and the coefﬂc;ent mdex Cv would be used as lmted in
paragraph 54.5 3). S L '
i1i) Cldy layers on both sides would be drdmed ;
iv) Scttlement would be equmated at the center of the cmbankment :

- Also, the plessure mcrernent was calcuiated usmg the mﬂuence values for vertlcal o

stresses in a semi-infinite maas due to an embankment loadlng” by 1.0. Osterburg See

Figure 5. 4j in Appendlx 2 for the theory dnd chart used. Three e- log p cur ve<; were uscd

' 'to estimate the void Iatlos at the ovelbutden pressure and the pressure mcrements The

curves used are ‘;hown in F1gure 55i in Appendlx 2.

" The ReSults of Case lnAnuIysis_: . N

The results of the 'ground settlement'érlalys:is_is"sho.uln mFrgure 543, Theembankmcnt '



height was set at 6 m constant, but the thickness of clay layers were changed as indicated.
The Results of Case 2 Analysis:

The calculation results of the settlement vs. Consolidation time is shown in Figure 544.
- In this calculatron the thlckness of the clay layer was set at 30 m constant but the height
~of the embankmcnt drffered : '

' .As stated in 5.4.6, the 'gr(':nund of the entire stretch of the proposed highway route consists
“of clay and a few srlt layers over srlty sand deposns underlymg by f1ne gtavel except the
Red Rrver bed and the rwerslde Jand. '

The clay layer of the ground from Tho Kho1 vrllage to Natronal Hrghway No.5 on the
_ east side of the rxver ranges approxnmately 151020 m m thrckness and that of the giound

‘ lrorn Yen Duyen commune to Natlonal nghway No 1 on the west 51de of the river
| ranges approx1mately 25 to 30 m in th1ckness '

These clay layers are subject to the settlement when the embankment is consttucted ovcr
- the ground Currently, the embankment is desrgned to be 6 min height and 32 m in top
_ w1dth w1th 1 vertlcal and 1. 5 horlzontal slope o '

. The settlement analyms 1s performed for the clay and sxlt layets case by case, due fo the
'excess overburden pressure caused by the embankment load, using the laboratoly
‘COH‘;Olldatl()n test data The Iesults of settlement analysis arc shown on Tablc 5.1 in
: Appendlx 2

- _'As seen from the results where the thlckness of clay laye; is 30 m, the fmal settlcment is
| 'excepted to be 36 cm and it wrll take 39 years and where the thrckness is 20 m and 10 m,
the settlement are 30 cm and 21 cm, wrth consolrdataon ttmc of 17 years and 4 years
: 'respectlvely S

However, the mrtral 50% of consoliclatlon occurs by 10 years for 30 m, 4 5 yeals for 20 '
= - m, and l year for lO m clay thlckness

o In order to exped1te the degree of consolldatlon the pre loadmg together with vertrcal
i dram (sand dram etc) 1s necessary '

._ : _The hetght of pre loadmg embankment and the dlstance of vertlcal drams a1e the functlon .
o of requ1red degree of consohdatlon and amount of settlemcnts to be completed

5-17
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549 .

This method is also expected to increase the shear strength of the ground along with

_ exped1t1ng, the settlement so that a periodical measurements of vertical and horr/ontal

‘movements of the ground are a must during pre-loading period.

~ The expeetcd settlements' due 'to the pre- -loading over 30 m clay layer without vertical

drams are listed on Table 5. ld in Appendrx 2. I the VLI‘IIC'II drains are used, the ttrne to

‘reach 50-70% consolrdanon is to be 6 months to 1 year, dependmg on the size and

distances of the drams

- The embankment up to 12 m in hei ght would be safe against the slope and ground failure

based on'the stability and analysis.

Therefore no spec:hc treatment such as a counter welght loading, sheet ptlmg, etc. along

the foot of the embankment 18 necessaty if the embankment height is less than 12 m.

Discussion and Recommendations

I. - Based on the resnlts of CBR tests itis reeomrnended to use the Red River sand for
" the main body of the hrghway embankment and the quarty materrdls for the base -

COUFBC

2. From the slope stabrltty analysrs it was found that the slope of the emhankment
must be | vertical to 1.5 hortaontal However it is recommended to adopt I vertical

o2 0 hortzontal eons1dermg highway maintenance problem

3 The ground “tab1l1ty analysts showed that the ground will be stable up to 12 m

'embankment herght If pre- loadmg is however tequtred to expedite the settlement, '
o the embankment herght exceeds 12 m the general shear failure of deepet ground
. should also be checked ' ' |

4, Based on the results obtamed from the settlement amlysts the consolid ation time

' for 30 m of the thick elay layer tequnes almost 10 years for 5{)% consoltdatton 50
in the locatron of the thick clay layer, pre loadrng may be needed along, with sand
* drain or other drain method ' -
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6.1

6.1.1

CHAPTER 6 " DESIGN STANDARDS

Geometric Design. Standard

Functions of the Southern Section of Hanoi Third Ring Road (SHTRR)

(H - System nnd_ Cia'ssif.ication

o I‘he road network in metropolltan Hanor is not functionally cla%%rfred in hremrehreq of
N movements and componentq Natlonal hrghways only form radial arterial road network
' ";'Thang Long -Noi Bai Hrghway is desrgnated as a part of Hanoi Thrrd ng Road although

'the first and qecond rmg roads are drstrnctrvely funettoned

: '_Freeways where there is generally umnterrupted movement of velncles and hrgh-speod
'_ﬂow do not ex1st aIthough a design standard for freeways in 1ural areae is prepared in

TCVN 5729 1997 The Hanor Bypas‘; which consists of New Natronal Highway No. |

'(New NH 1) and Duong Brrdge and forthcommg toll road development will form a

freeway network for metr opolitan Hanor

: :On the other hand the publlc road network of Hanor where publrc roadq accommodate

prrmary movement transition, dlsmbutzon colleetron acees.‘; and termmatron as shown

~in Figure 6.1.1, is formulated as a combmatron of radial foads and one cncumferennal' '
_ _road (local!y called the i rnner ring road) I‘CVN 4054 85 spemfres the design slandmd of
"public roads and hrghways in rural areas not only for the desrgn of new 1oad but also for
: " that of upgradmg and rehabrhtdtlon ' '

However it should be noted that both TCVN 5729 1997 dﬂd TCVN 4054 85 spcc;fy the
' desrgn standard not for urban roadq but for rural roads and tt tmr pleBLt‘i in urbdn arcas
' wrll be drscuseed cas.e by case. -

o ..(2) -' The Hanoi_ B.ypz.l:g.;:s: .
The Han01 Bypass, is comprrsed of lhe New NH ] and SHTRR as shown in Flgmeg 6.1 2

“and 6 1.3, where the SHTRR is planned to conneet the’ southern sectron of New NH 1 to
. the northern sectlon of New NH-1 mcludrng Duong Brldge '



~f}—— Frontage Road -

@ Freeway -

Figure 6.1.1 Hiérarchy of Mbyem(_ént and Ramp Arfﬁhgement: o

Primary I_Moéfement —

Terminal -
Access

Collection —»

Transition

" Distribution -

Freeway

Frontage Road
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- The southern'part of New NH-1 is planned to bypass the existing National Highway No.
1 (NH-1) in the south of Hanoi, which is dceigmted as a 4-lane divided highway with a
design speed of 100 km/h. The lane w1dth of eaulageway is 3.75 m. The project is
~ implemented by PMU | undel the financial assistance of the World Bank.

The northem part of New NH Lis planned to connect Nanonal lI;ghway No. S (NH 5)to
NH- 1 through Duong Brldge whlch is de‘;lgnctted as a 4-lane rural fteeway with a de51gn _
speed of 120 km/h at the 2" %tage and 6-lane rural freeway at the 3" stagc by addmg two .
to inner lanes. At the m1t1al stage one side of 2- lane ca:rmgeway is planned to be

- constructed and opened to public as 2- lane 2-way ‘undivided hlghway with a deslgn speed
:'of 80 km/h. The 2"" and 3" stage constructiom are only at the pldnnmg level and no

e xmplementatton plan has been made The northern part of New NH- 1is zmplemented by

- PMU 1 under the financial assn;tance of ADB whtle Duong Brtdge is tmpiemented by
PMU 18 under the fmanCJal aselstance of OECF I‘ he lane w1dth of 3. 50 m is adopted to
both prOJects throughout

) .-(3) thct_ional C'_lassification as a_Design Type

| 'The SHTRR is located to connect NH-1 w1th NH 5 as well as a part of Han01 Thlrd ng
Road -as shown in Figure 6. 12 where ‘the terram is ﬂ'tt ‘and l"tpld urbanization has

: contmued for several years in sp1te of poor road network

: The prtmary functton of SHTRR 18 to de‘ngnate an urban trecway as the part of the Hanoi
. Bypass as shown in Figure 6, l 3 or as a pdrt of the Hano: Third Rlng Road as shown in
i Figure 6.1.4. S : '

- The'éet:ondarj'/ﬁ fnnction of'“SHTRIR is a'nticipated to be the fonrth'brldge crossing the Red
: R1ver to connect two dmtncts Thanh Tn and G:a Lam as %hown in Flgme 6.1.5.
Therefme SHTRR is also desi gnated as an u1ban attenal road to qtrengthen 1oad network

as wcll as to stlmul'tte urban development in both d1stnctq B



| Figure 612 Majof.A_l."teria.l Road Network m Haﬁqi Met'r_dpdl'i_tan*Ar‘é_é
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G_eOrr_ietfie Deslgn Standards

Méjef -I:)_esi'gh"_('l‘ont‘rol's of Geometric Design

| Désign spééd |

_ Demgn speed is the maxlmum safe speed that can be mamlamed OVCl a specmed
. secnon of road when COl’ldlthIlS are . so favorable lhat desxgn featules of road
govern The des:gn speed is fo be determmed logleally with respect to the terram '

adjacent land use, type of road and the desngn speed of adjomm g secuon



SHTRR is designated an'u'rhan freeway dnd' hcc.o'me% the part of Hzihoi Third Ring
'Rmd which is planncd a toll road. ?HTRR is also dcsrgnatcd to Lonnecl the
southern section of New NH  to the northern section of New NH- | as the Hanoi
' Bypass, of which desrgn spccd varies the range of 80 km/h to 120 km/h.

.'-Although travel spced is the dommant con<;1de1at10n for rural freeways urban _
freeways shou!d be capablc of carrymg hrgh traffic volumes - Moreover, it
_ sometimes rs neccssary o comprom]se on physrcql constramts dnd economlc

llmrrdtrons to fit certain eleme_nts of de51gn wrthm ava1lablltly of rlght—of—way.

| The followmg‘; rmy warrant the demgn speed of 100 km/h applred to the through
' travelcd way ‘of SH’I RR N

- to mshll a toll piaza of bamer gatc type on the through tmvelecl way -
" “where all vehrcles stop for paymg toll

- to aVert exoéSsivé eviclion of IOCal inhabitah_t by applying sharper curves: -
and 8 ' | ' |

-t dccommodate the entrre scheme of Han01 thrd Rlng Road wrlh'

: 'reasonable constructron economy yet level of service.

The désign &;peed' of frohtagé road 'is.aésur’ried 40 km/h to kéop the function of |
wllector road such as good wcccsmbllrty to dd]ommg proper ty and mixed {ralflc of
motorrzed and non motorlzed vchrcles

ii) - Design Vehicles
The physrcal charactemucs of vchrclcs and proportmns of vanously <‘.1zed vehlcle% '
. uqmg urban frecway arc pomtwc controls in geomolrrc demgn For purpose of E
‘ geometuc desrgn each desrgn vehrcle has larger physrcal dlmcnmom. and larger

- minimum tummg radrus thdn tho.sc of almost all vehlcles in its claes

Tlnee gom,ral classes of vchlcles have been selected namely pa%enger car truck

and %emrtrarler The passenger car class lncludes sedan, wagon van and prcknup, o
whrle 1he truck cla% mcludes bus, ‘smgle unrt truck and so forth. I‘he qcnutrarlcr s

class represents trick nactor-eemrtralle: combmatron



Takmg into conmdemtlon similar vehicular size 'md composition to Japan, the

same design vehicles as shown in Figure 6.1.6 are assumed to be applied to the

~ Study, and the semitrailer combination class is to apply to “Through Traveled

Way”, the truck to “Rampways”, and the passenger car to “Frontage Road”,

 standing on the economical viewpoint.
iii) Grades

Althbligh lhe' design standard of .TCVN 5729 1997 for freeway' in rural area
spcc1fles the Imxunum grade of 4% agamst the de'ngn ‘;pecd of 100 km/h, flatter
grddes less than 4 peicent arc deemed desirable in case of an expected mixed
trafﬁc with cither heavy vehlcleq or slow movmg vehlcles

iv) Cross Section Elements .

- 3. O m to 3. 75 m !ane wndths are generally used, and 3 75 m lane w1dth is
o mternatlondlly aeeepteci as the waclest pOQSlble lane w1dth because the lane w1der _
_' 'than 3.75 m is hard to 1egulate tratfic flow In case of the de31gn speed of more
R . than 100 _kmz_’h applied to lh1ghway, 3.75m w1d_e lane width (12 ft in AASH’_I 0) is
_d_es.irable on both rural and urban facilities. ©

“The lane width of 3.75 m is adopted to the Study, which complics with TCVN
5729 1997 and TCVN 4054 85 and accords with that of the southeln scctlon of
New NH 1 pr0ject '

_A w1de ra1sed medlan functlons not on]y as the portlon of sepamtmg the llaveled

R way for trafﬂc m opposmg dlrecnonq but dlso as the qpaee for the COﬂStlUCthll of

L plerb of grade %eparatlon qlructures ‘and oveshead pedeqman crossmg faellmes

l1ghtmg posts dramage on %uperelevaled scction fence lor anti- glaie on homonlal '
: curves and SO forth memum 2.0 m wide rzused median is 1equ1red to the through
o traveled way of SHTRR ' .
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®

The oute1 separauon is the area belwecn the thlough tzaveled way and frontage
road, and provides for shoulders srdeslopcs drainage, access-control, fencing,

' 1etammg wall and ramps. It also provides a buffer zone between the through

traveled Wdy and the adjacent area, especially for noise abatement measures in

p scnsmve areas.

8.5 m wide outer separation is installed in betWeen the through traveled way and
frontage road, while 12.5 m wide buffer zone is provided in between the through
traveled way and the adjacent area. '

Pedestrian and bxcychst shouid be protected approprldtely by motorized vehicles. -

One of most practlcal measures is to separate pedestrran and blcycllst from fast-

movmg motorlzed vehicles The separatlon may conmbute to mcrease traffic

capac1ty of carrlageway and trafﬁc safety as well

7 3m w1de srdewalk for pedesman and separated 3 m wide cycie path are pr ovided

in the b01der strlp
Recommended Geometric Design Standard

i) -~ Recommended Geometric Design Criteria

-._’lables 6 1 l and 6 1 2 present the summary of major CIIIC!]d for geomeu ic demgn_ '

' f"recommended to the Study based ‘upon the comparison and dehberatlon ol

: :Vletnamese standard AASHTO and Japanese standald due to Iack of dcugn
'standdrd for urban freeway in V:etnam 'Ihe geomemc desrgn criteria for fromage B
B 'road is 1o eomply w1th TCVN 4054- 85

) Recommended Typical Cross Sections
- Flgure 6 1. 7 shows the typical cross sectlons recommended to SHTRR 25 m w1de

fthrough traveled way may accommodate fast movmg vehu,les especmlly for

-'i'motorcar_s_ and_h1gh capacny _motorcycles Non-motorized veh1cles and small

IS TR



capacity motorcycles should be prohibited to enter,

8 m wide earrmgeway of frontage load may be used under either one way conirol
or two ways dependmg upon land use along the road or U-turn facilities interval,

6 'm wtde border rﬁay 'z'iccommoda'te' both WalkWay for pédeStrian and bicycle
facilities. - The border should also plovrde the important space for drainage
structures streef hghtmg, :eguhto1y/warn1ng fmd gmde 31gns as well as

under ground or aerial public ut;lmes
i) Purther Con_sid'eratiohs

) Since motmcycles presently domrnate and motorlzed trafﬁe and motorcar'
ownership is very limited n Metropohtan Hanoi, the proposed through traveled _
- way will be tentatrvely used by both motorcars and motorcycles

- - Figure 6.1 9 glves pracllc'll varratlon of usage of through traveled way on l‘hanh .
L Tr1 Brldge without lrttle dddltlonal mvestment ‘

In case that large numbeis of motorcycles should be expected mrtrally, 4- lzme wrth
separdted cycle path scheme will be adopted '

In edse motorization takes plaee more rapidly than expected and other rrver
crossing budges planned in the master plan of Hanor 2020 are not be 1ealrzed 6-
lane scheme would accommodate hrgher volume of motorears -

T he number ot lanes adopted for the formulanon of typrcal cross sectlons of
SHTRR mcludmg Thanh Tri budge at this phase of the Study would strll be of
B tentative ndture Refer to Sections 7 2.1 and 10.1 2 for 1ncept10n trdfflL dnalyms a
o =and final traffrc maiysxs in step by step detarl respectlvely |
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