1.2 Highway Study based on Route Alternatives
721  Traffic Capacity and Reqguired Number of Lanes
To determine the ‘required Iiumber of traffic lane‘;, the capacity of projecl road was
analyzed based on future traffic characteristic factors and proposed typlca] Cross seeuons
' (mceptlon dnalqu refer to Section 10.1.2 for final tlafﬁc capac1ty anafysm in step-by-
step detdll) '
'The _'eon_'qcpt'and methodology used for the 'aﬁalys.is Were based on the “Highway
. Capcicity Manual"’ of the Highway Rescarch Board, USA. Some adjustmentq were made
to reflect local cond:tlons based on the results of studies aeeompl;shed by “Road Design

: Standard” of Japan. These studles were used because similar oper atm;:, eond;t;ons were

| 'found in Vlcmam and Jdpdn

" Table7.2.1

The desi gn capaeity of 4—la'n'e. SHTRR capacity is ‘presen'ted‘ in Table 72 {.
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~ Inception Traffic Capacity Analysis .

. Descrlption Unit - Throughway
De51gn Speed ' ) Kmth - - 100
Terrain or Grade . e Flat
Capacity under Ideal Condmon PCU/Hr/Lane 2,200
Design Level of Service ' - C
Coefficient of Service Level Coa - 0.77
Maxlmum Serwce Flow Rate PCU/Hr/Lane 1,870
Width of Lane - _ Cooem ' 3.75
Lateral Clearance - | Quter -~ - m ° L300
e Inner : m S 1.5
Coefficient | Width of Lane - B 1.0

T Lateral Clearance - < 1.0
Driver Population - 1.0

Service Flow Rate .~ ' PCU/Hr/Lane "~ 1,870
PeakFactor PR : % -8
Directional Dlstrlbutlon Ratlo _ FLE Gy 55
Deslgn Capauty B PCU/Day/Lane 21,250
4-Lane SHTRR Capacity PCU/Day 77,000
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Interchanges
(1) General Concept

An 1ntelchange is a ‘;ystem of mtersectrng roadwayq in conjunctron wrth one or more

- grade ‘;eparatrons that provides for the movement of traffic betwcen two or more

rmdwayq or hlghways on different levels Although an 1nterchange is a useful and .
adapt'rble solution for many intersection problcms only access- -controlled hlghway'e or

terrnmu&; of freeway warrant Justlfyrng an mterchangc at a grven 1ntersect10n because of -
[ hrgh initial cost. Any one type of mterchange can vary extenqrvely in shape and scope
and there are NUINerous combmed types of drre(,tloml and semr drrectronal ramps. -

I‘ he haslc typeq of mterehanges for the Study are shown in Frgure 72.1." In 3- leg
_1nterchanges a trampet type rnterehange has a srngle qtructure with loop, and Y-type

~ interchange has three stmctures w1th semi- drrechonal rarnps

' In 4- leg mterchanges a dramond type mterchange has a smgle and the srmplest structure

W1th at- grade intersection. ‘In cat;e of ex1stent of parallel rallway or rtver a half

cloverleat type mterehange is adaptabie mstead of a d1amond type mterehange To_ '

' elrmmate at-grade 1nlersect10n<; to attain hrg,her effrerency ‘;afety and capacnty, a double -

l1umpet type ora cloverleaf type mterchange i5 to be qelected

(2) Location of Imefchanges (Coneerjt in the_l_)hase of Forlnation of Alternative Plans) "

Frgure 7.2.2 showq possrble locatron of 1nterehanges on SHTRR NH 1 IC was located S
in the vrcmrty of Linh Dam lake to conneet NH 1 wrth the frontage road of SHTRR

- New NH 1 IC was located ’5 km ea%t of NH l IC whrch becomes the termmue of the

souther n be(,ll()ll of New NH 1 and eonnects o through traveled camageway of SHTRR '

NH-5 lC was loc*ttcd at the begmnmg pomts of the northern sectlon of New NH l to _

o eonnect Natlonal Hrghway No 5 wrth the frontage road of SHTRR

Ra1lway IUI]S heqrdes both mter%ectmg pomts of the SHTRR with NH l (Phap Van) and '

NH 5 (Sar Dong) SHTRR is plarmed to ﬂy over ‘\lH 1 and NH-S as well as rarlway



3-leg Interchanges

Trumpet Type .~ = : o Y-Type

':4“192 Tnterchanges

~ Double Trumpet Type  Cloverleaf Type

':I*‘igu.re"?.Z-.] Typical Typeé_o_f lntéi‘ch_aﬁgés' o

..7 -29 :
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detdiled demgn stage.

(3) | Type of Intei‘Changes

To av01d serlous tlafﬁc pxoblcms on lamps bloughl about by at-grade 1miway mossmg at
NH-1 IC and NH -5 IC a half cloverleaf type mtmchange as shown in Figures 7.2.3 and
724 was taken into conslderanon instead of a diamond type interchange. Semi-

dlrectlonal ramps_ will be added in ful_ur_e_ to cope with increase of directional traffic,

. Enough space fo; 111terchange mcludmg futurc expansron should be rcselved from an
1n1t1al land acqumtlon '

. Traffic Manoa{/éring Pl'an in Thanh Tri and Gia Lam Area
(i) : Trafﬁo Maxl'onvoring P'I_an

A bamer type toll plaza was p]anned to be 1nstalled on the throughway of SHTRR to
levy a toIl from whoie stretch users. Accmdmg to the devc}opment plan of Gia Lam -

Industrlal Estate mty planmng roads are planncd to form road network in Gia Ldm area
as shown in Fi Igure 7.2.5. o '

It is llkely posslble that s some finks' of road nctwork in Thdnh 'I‘n and Gla Lam may be

improved to maneuver local traffic of brldge use only as shown in Figure 7. 2.6.

" (2) Location of Toll Plaza

The cny planmng road planned in the dovelopment plan of Gld Lam Industual Estate is
located 12 km far from the eastcrn dlkc of the R(,d river. SH'l RR was planned to fly

over the dyke road and descend on downg;ade slope Approx1malcly 200 m long toll .

""pIam was planned before thc city plannmg road and heavy trucks on the downgxade_ o
- slope must dece}eratc their speed sufﬁcwntiy pr101 to end of waitlng qucue Accozdmgly, :

the location of toll plaza should bc studied carefu]ly takmg these factors 1nio account in



- Ha Noi—Nam Dinh Rai lway

©PHASE-2

PHASE-1 -

© Figure7.2.3  Interchange Layout between SHTRR and NH-1

| 'J::_Ha N01 |

©SHTRR -




Z{ ' ' To Duong Bridge

-_Hai Duong
Ha Noi-Hai Phong Railway

U PHASEl

coemasez 0 e

. Figure724 Interchange Layout between SHTRR and NH-5 -
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i
] Toll Plaza
(Barrler Type)

I:N'H'-'-'l L

. Figﬁre. 726 | 'H:'.arll:f‘—_'lﬂ)"iémqﬁd Type 1ntel.'cha_rige'C0nnééting Dyke R(_)_ads
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731

Location of New NH-1 IC a_nd Urban Drainage and Wastewat_er Disposal Project in

Thanh Tri Disti-ict

SHTRR Qhould coo;dmdte with the dlamage pmJecl to fmd a way 1o avoid flood
legulalmg reqervous planned in Thanh Tri area. One prachcal meaqule in Altemanve 3
is that the through traveled way of SHTRR get across the reser v01r5 on the emtmg road
at Yen So to mmgale phyc,lcal mﬂuence as shown in Figure 7 2.7.

It is S also pmctlcal measurcq in Alternal;ve 1 and Zb that the through tmvcled way of

SHTRR shall get across their resewous by viaduct to mmgate physmal influence, wherc -

the frontage road of SHTRR Shd]l be '1pcul from the Lhroughway and utilize ex1slmg road

as far as the dramage p}()]ect concerm

_Bridge Study and _Forniétidn nf Alterllative Bridge _P_lnnning R

_Introlduc‘t'ion '

E "lhe Toute c;tudy in bectlon 7. 1 has 1dent1f1ed two posmble cxossmga of the Red RWEI‘ S
' Allgnment Land 3. For each dhgnment the Study Team has 1dent|f1ed the followmg .
budge str ucture lype% B R S ' ' g

i) Rlver crosqmg,
i) In!elchangc %tructure%
1ii) Flyovem '

v Dlalnage slmctuie% and othm bndges '

(N - R'ivef Crossing =

-The bridge structures of river cmsa.mg has been separated mto two lypes as :,hown in . Lo

Iﬂgme 7.3.1.

1) MamBndgc _. o
'ii) .Approach Bndge

Appwach Brldge is defmed as followc;

a. Approach Brldge (I)
_ b. Approach Budge (2) _
oc Dyke Bndge '
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732 Preliminary Study of Bridge Tybé :

(2) Interchange structures
The requirements for three in_terchangee have been identified, namely;
a, At the mteisectlon of the exxstmg NH 1

' ;. ,b At the mtersectlon of the ncw NH- 1
. At the mtersectton of the ex1st1ng NH-‘S

- The r(jadliayoutsmfor 'these.inter'chéng'es hai)e been dl&CUbSed m Section 722,

3) Fl.yo_ver :

The dhgnment traverses a number of local roads and pubhc footpaths and ﬂyovers were

- pl opoqed to allow the pubhc to traverse the hlghway ina safe manncr L e
4 I Drz_tin_age and othet ‘orid.ges_ _

The atea of the study requlree dramage across the hne of the camageway and at thc___

" flood rehef reservoir. The Study Team propoeed that dramage ';tructures are'

- mcorpox ated w1thm the htgthy embankments to dccommodate these requlremcnts

(1) Critriaon the selection
©l) Man Bridge -
'.The ﬁndl reeommendatlon for pler locauons of the mam brloge ;ﬁd conSec.].uently.
- the length of the ‘apam w;ll be dependent on the tollowmg crltena |
*;tru'ctu"i"al fo‘r'n'l,” ‘

o= topography,
I - _number of plers in the normal water course ‘

. aesthetlc%

M construetabzhty, -
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.2)

_-' - construction cost,

- COHSUUCIIOH period,
- maintenance & operation, and

- technology transfel_

.Ap'p'roach Bridge

a. A:ppr'eaeh Bridge (1)

- 'Appreach Bridges (1) are located between two dykes out of the normal {vater :

comse of the Rcd River. The p1ers. are not located in the noxmal water course

' inthe d]y season.

: 'l‘he cuteua fo: the eelectlon of the bndge type ate almost as same cuterta as
Mam Bndge because of the contmuxty to the Main Budge

b _Appro'ach Brldge _(2)

Approach Budge (2) are located on the non-river side of the dykes The E 3

. budge type of Approaeh Budge (2) w1ll be selected from the economtcal pomt L .'
. of view. s - '

e' - Dyke Bridge'

The Study 'leam had made enqu1r1es through PMU Thang Long, w;th the -
Dyke Control Department of MlnIStIy of Aguculture and Ru1a1 Development
to asceltam whethe1 the dyke control autheuty would per m1t any temponaty ) : : )
~ works w1th1n the dyke embankments They were unable to gwe a categorlcal -
_ statement but would review thts tequest followmg the development of the R
scheme Followmg this statement the Study Team has de01ded not to allow' o
for any wor ks mcludtng ternpomry, w1thm the dyke embankments '

‘The Study Team has made an allowance of 4 5 metres, for vehlcular trafflc,

between the SOffit of the brtdge and the top of the dyke embankment as_

' :qhown in F]gure 73.2. g



4.5 m

]

g
/ Dyke Embankment

" No Works Permitied Withia the
Dyke Embankment

| Figttrta 7.372 [l).yk.e.R(:)'a.d_ Clea.'r'ahcéi". o
‘ .(2') 'Prétih.l'inafy S.eie_c't_i('):r_) of Brldgc Typés'(_.Su'pc-:_rsttu(;turé,_ Subsltr.u.c.ttJre z_md Fo_uttd.at.ion)
'.1). .'Mainiﬁridge _

d | Mattt‘tiats.

' Mdterm]b for modem brldge comtructlon are uqucll}y concrete (elthcr
1emforccd or pzestressed) or structural steel. For the Thanh Tri Bridge and is
' approach structures both matcrials are buttablu The mam factors whlch have

“influenced the adopuon of concrcte as ihe structural clcmcnt arc;
.- Stiuctural steel will require importation. -

o - ‘There is 1n‘;uff1uent expeuence in Vletnam in the use of sttuctulal steel
' for medlum to lonc span bndges Howcver an educattona! plogramme

3 could be mstlgated for site comtiuction techmques m u‘;mg <;teelwonk
such as weldmg ThlS may be comldered bcneflclai to Vletnam should

slmllar bndges be under con31derat10n in the near future

: - The nature of stcelwork requxres hlgh penodlc mamtemncc and :
| tnspectxon cost'; ie., repdmtmg of the steelwork evcry 10 - 15 years
: Also %ultable protcctlve treatment to lhe stcelwork may not be avculabie
in V:etnam ' o



~Concrete is a local material o Vietnam and the labour force is
sufficienlly experienced using this material. | Rccemly”a 120 metres
plesnessed concrete bridge has been comlluctcd in Vietnam using the
antllevel erection method. Howwel over scas labour and material will

be 1equ1red for specmltst m_ateuai _sueh as pl‘GSthSSlng and stay erectl_on.
b, Determination of Span Arrangement -

* Referring to section 6.2.1 the hel'izental navig.a_li_onr cleare_ince has been defined

| "by the Inland Waterway Bureau of Vietnam as 80 metres, The Study Team
_ (,ons1de1s that further allowance of 30 metres be p10v1ded for future

' av1gat10na] xcquuements If lhe dlmensu)n of coffer dam for the eons[rucllon :

of foo[mb is B m, the 1equ11ed span length Shdll be 80 m + 15 mx2 + B/2 X 2

.-H110111+Bm(F1gure733) e

IfBis detex mined as 20 m, the span length Sh’lll be 130 m.

| e "Prelilninﬂry Selectien'of Bridge Types :

_Flgmes 7.34 and 73 5 show the 1elat1om>h1p between brldge type% and :
. : applicable qpan length% f01 pr eqnessed concrete brldges and for sleel br 1dge
These figures are made based on the analyqee f01 the many prOJeclg wh1eh ;
were nnplemented in the past A numbel of e.tluetundl types exms for spans m
'execss of 130 metleb Refelrmg to Flngl(i§ 73. 4 dnd 1. 35 .5, lhe followmg
budge lypes were selected

I Cohtlnuods Box G.ilder . (Canulevel E1ect10n Method), -
L ‘ngld Flame Budg,e o (Cant:level EIGCUOH Method)
D '__Truss Budge - : Ve

- -"_4Arch Brldge : o

o Cable Slayed Bndge and o

- Extradoscd Blldge

L Steel Box Gnder wrth Sleel Orthotmplc Deck
- Loh‘;e Brldge '



“ - Adversed Lohéc Bri'dgc;
. Lahgéi‘ Bridge;
. (. ‘_’_{im'ss Langer Bridge;

“.- Nielsen Bridge;

- C_able Stayed Bridge; and
- Sﬁépenéion?Bridgc.

" Réquired Spon Lengtn 130ntnin)

15 000 -~ B

Alowance for navigation | @ Tho

= | o —
1= .

.

= | |

' Pile Fbunﬁétion | )

| "'i"e'm;;(;fa;.y Work T L U U

~ Figure 733 _ -De't:el_"fhri.n_htiqn of Spah_ Length (Main .B.ri(;l'ge) -
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The compauqon study was camed out for the prehmmdr y selection of the bridge
types legaldmf, the above- hsted br 1dgc types indicated in lable 7.3, 1 :

" Comsdermg the conditions quuoundmg the pmJect the followmg, brldge types

were selected as thc plcllmmary selectlon
| N PC Contrnuom Box Glrdet Budge (Cantilevei Erectrou Method)
- PC Extradosed Bndge and o '
- PC/Steel Cable Stayed Brldge. o
S 2) 'Approac_h Bridge "

- Investrgatrons into the struetural form of the approach brrdges have consrdered the'
. _.'.followmg optrom 7 o L '

- '::a. g The use of precast post temroned concrete beams either msimple’ ;

) supported OF formed mto a conlmuouq deck by constructmg an in- srtu'

seetlon at the pxers A span :ange of 20 40 metres has been consrdered "

_' _m the mdgmtude cost cstrmate There is reeent experrence of thrs type of |
’ "constructron in the Hanor ICgIOH of Vletnam S '

b, _Post tensroned box glrders in the span rang of 3() - 50 metres formed '
'usmg euher lhe balanced cantrlevel or span by span technrques In the

' "_'case of the span by Span techmque the post tensromng wrll be contlnuous_ G

. w:th the vertlcal posruon of the cable varymg to surt ‘the saggmg dﬂd_ .
hoggmg moment condrtrons . , S .

) | Bridge Sohstrdetereand Foundatiorr Type o
a. Pier ;l"yp'»es.
 Classificati EIE' I

- In general the tYPGS of prera can be cldsslfred as shown rn Table 732
' Cldsa‘.lﬁcatlon of PrerTypes Do L .



1004 1

e iy

pooD O

obpug uoisuadsng

[+ 4]

abpug pahels a|qed

e

. ebplg U9siPIN

sbpug Jobue ssni)

<q| < <3| <] «

"~ ebplig Jabuen

20puUg 9SUOT PaSISADY

.- abplig esyon

308D [99}S UM Jepli XOg [9:s

oBpiig [08)5

.. .. abpug pasop enx3y

. abpug pahess eigen|.

“ebpiig yoly

. mmucm s8N

O] X x| O] O XK} X3 x| X[ »x{ x| X] X

ol ol ol ol o] «f «f «

ol ol o] o} o] x| x| x| x| x| x| =} x

a<00044qaqooo

ol x| x| ol of o] «| «| «| < «| o] «

O] X| X§ | O} X[ XY X X| X} X} Xj *

"~ (POURBIA Uol0a/3 Jars|ijie)) ebpug eued pibiyl.

o

G

O

v

Q

o| of x| x| of of «| «f «| «f a} | o} «

o)

“[{powapy Uohdals JaAliUED) JOPIIS)-X0g SNONURUOD

~f o] o wf w] ©] «| ~Nf ] v} v ©

~eBpugod

uoneneAs

Bjo]

Iajsues] .
ABojouyoay

uonelsdo

{Lusy

OQUIAS )

potlad

uocmEmE_ms;c_.on ozmﬁmoq_ mo_«ozbwcoo

figeronsuog)

. 1500
uoHoINRSUoD

B .._”m..a»._. abpug

‘8jqe) uosuedwo) - ..

- abpug uew

. (SaAnBUINIV) m.s&,ﬁ adpug jo :o_auu_ww. CIEL _03._“ H_ _

7.38



‘YS1s JO 20UBQINGSNP Y] PIOAR 01 JOPIO UT -

Ko Biq oy wr jonpera Jo uoperedas apeid oy

01 uo.mm% aq weo 2dK) Sy QIORRISY) JAqUISWE chmv o
IopUS[S oY} Aq 1ONISUOD S_QB__mmom §1 __._m vahh oEa.ﬂm wuwm:ﬁ __
| opxe Qmﬁan_ 8 qoaoo,uw .. wm. H_ Amﬂ.ﬁ:—oU-NV
reporpuadiad E. sImonns - owel  PISRY WUn{oo 0M L, @ eah,ﬁ wmes I wumwa _
waInyes &Em . . UEIod
| HOHOAIIP BUO I MOJ Jou S0P YaIGA | g s ./E\. u ./D\ H _
_ m 6 aawnasm ® _
Ioyem oy ul omﬁna%m sEEoo .a_soho () _ _, a_uuom .~0>o-==aU 5:?_
oﬁa owwu@ 03 UORO3IP Eﬁsoﬁnnu&oa - ~ ummge - ./E\ . ﬁm\ H ﬂ_EEEo QQ%H..,H aemu@z}u
4 mﬁmoo, Ieasmues - i - adfy  oig o | mR () - remong (g)
. oo deys . : .w W:u - nEE.o.o. . . adAj =m\5’..ﬂ_
. semjons [eaniou o3 ajqeondde A[ersuag) ssdi(ig (7) =— - epgwepsy (0 |
$9IMONIIS ﬁoﬁg o xej g 03 oﬁmoﬁ%. 10N S
| aosuo.% opce a8puq u aAamaLe ) S weg-ad
Ureaq SSOI0 9y} AQ PAIDSUUCD IIE mcaﬁ and o
SInSLIdIRIEYD) ad£y

sad{], W14 ..:.v =c_amu..:mm..w_u

TEL3qRL

7-39



The locations and the structural types of piers were selected according to the

following criteria.

- Selection from str uctmal point ¢ m‘ view (1elation fo superstructure);
- Topogrdphy/ soil and other natural conditlons
- Constructability; '
- - 'M(untenance and Oper'at'ioﬁ' _
- Piers within normal wau,r cour’»;e
- Aesthetlcs
- Cost (economlcal pomt of wcw) and
- Others

"Constructlon condttlonq in thc noxmai water course of the river dlffer from the
raised ﬂood plam whcre 11 is pomble to pxoceed w:lh work above w%en level _
"oumde the rdmy scason Thc mam bridge construction will be carried out
' over lhe rlver and the appmach bndge w1ll be cairled out on the Jand outsxde

Of the r’uny SCASO1.

qutlcular attention was pald to the selectlon of pler and foundthon types for
" thc main bridge. '

“ L
.'Maih Bl‘idge: -

S PleI‘S iocated in the normal w1tel coufse wﬂl be mrcular or cl!xptlcal in ‘ih'lpe

'Jn order to rmmmlse the mﬂuencc of stream ﬂow '
> Appfoéch'Bridge:_ |

E _The candldates for pier types of dyke bndge% were almost as same as the main
brldges for 13() m span brldgc '



b.  Selection of Abutmnnt Types .
Abutment type was be selcctcd according to the abutment hei ght.

'Genera}ly, the 1eht10nsh1p bctween the abutmcnt lype dlld the helght are
shown in Table 7. 3, 3 Classlﬁcatlon of Abutment Typu,

' Thc dbutment hclght of thl‘i plOJeCl in the approach sectmns was cstnmted o
from 5 m - 6 m at tlm stage '

The cand_idaié abuttnent ty_pe was adversed T-Type. |
c. FoUnda_tion Types
. . - ‘.‘ . ." .. e K .

' Generally, lhe fOUﬂdﬁthl’l types can be classn"xed accordmg to the construcuon . .
- condmom shown i in Table 7 3 4 C]aSSIﬁCdth]l of Foundatlon Types |

C':“.d'lt'mus E: “ S ] Lo . .. E

- The followmg CODdlthBS fo: thc selecuon of foundatlonq we:e 1evea!ed
: followmg field mvestlgatlon accordmg to thc results of the topogmphw
survey, hydro!oglcal survey and 9011 mvestlgdlmn Lo

_ Conditio_né for Mnin Bridge:' -

- Comtructlon on the river;

- Stream water velouty is betwcen 0 8 and 1. 5 m!s at Ume of survey,

- Mammum water dcpths are app10x11natcly 15 m dt Alxgnment 1 and 10 m

~al Ahgnment 3; _
- Soil COI]dl[lOIl of river bed is fme sand and .

o The bearmg stratum appears approxlmdtely 40 m below sea water
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Conditions for Appxoaeh Budge

- Itis poqqlble to eomlluct the foundation in dr y condmon exccpt during
the flood period;

- The topobraphxc conditions are almost flat at the level% of between 4 m

~and 6m within lhe dykes and the level between 6 m and 8 m beyond the

" dykes dnd :

SR The bearmg str atum appecus at the same clepth as main budgc
' _Conwiermg the above- mennoned condmom (Table 7. 3 4), the candlddte '

. foundatlon types were narrowed own to the foliowmgs

| Maiﬁ Bridge " L e, Dnvmg Pile - . '
Lo .« Cast-In-Situ Concrete Pile

» Caisson Foundation
. Permanent Cofferdam

' Approach Bridge 1nclud1ng SR Cast—In—Silu Concrete Pile
Dyke Brldge R . Dri_vingPilc

De51gn features of each type of foundatron are shown as foilows: '

o Main Brldge .-

Drwmg Pile - - . . Steel Pipe lee R | | ¢2000
(_,dbt In Sllu Concrete Plle Reverse (,uculatlon Drxll Method = 41500
C 2500
' "-'-Camqon Founddtlon S Open Caisson L=
" Permanent Steel Pipe Plle B T 0110,V
- Cofferdam e e B
Approach B_ridge:' o

Comp:dred'with the main bridgc the qeele of the §tructu_re is small, therefore,

= the foundanon of lhe approach brldges w1ll be %mallel :

e _.Drrvmg Plle - ‘;' R Precasi Concrete Plle A [:|400x400 '

e CdSt In Sltl] Concre[e Plle Reverqe Clrculallon Dnll Melhod ' QIOOO .

#1500 -
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Formation of Bridge Planning (Ronté Al.ternativc—ii)

(1) Site Review

TFrom the ahgnment suxvey the tota! dlstanee between dyke embdnkmcnts is
approximately 2.03 km with the n01mal water course sxtuated closer 1o the mid point of

this distance. The width of the normal water course is appr0x1mately 633 metres.

The heigh_t of the dyke ernballklnenis are:

.'Ha_n_o.i side B 14'.(_)_3' metres '
‘GiaLamside = 1330 m'en-es '

~ The ﬂood plam varies betwccn 5 21 and 10. 96 metre'v. on the HdIlOl side and 5. 05 and

0.12 melres on the Gla Lam 51de -

“The lowest level of the uver bed is 3 80 metres and is mtunted towards thc centre of the: o

- nor mal watel course

@) M_eiin Bridgé

~ Based on the relfitionshlp between budge type and appllcable span length (Tables 7 3 4 '
_ and 7 3 5) the fi ollowmg candlddte brldge typcs were selected ) '

| 1} Op'tﬁio'n 1 —-PC.Box G_irdei‘ :Type '(S'eparate 'Rive'l_' an_d Dyke Slflietnresj '

' I‘hls option separ ales the main river bridge from the Han01 dyke qtructure Two

span arr angements have been Lonudered namely 130 metre and 150 metre spdns |

. The last arrangement is 1denuca] to the 1nterndl bpan rcqmrcd for the dyke

c;tiuctme The span arrangcment 1equ1re flve and four’ plGl‘S w1th1n the normal

~water course.

For lhl‘. optlon the Study Team proposed to form the deck from a contlnuous
'prestxessed concrete box glrder wuh a maximum depths of approx:mately 7 0 and

8. 5 metres respeetlvely



2) Option 2 - PC Box Girder Type (Combihéd River and Dyke Structurcs)

This option is similar lo option 1 except the main bridge is combmed with the
: Hanm dyke structure to form a v1aduct

3) Opfio_n 3. 180 n’iei_r_e span-'Ext'radoséd Type

~ To reduce Ehe river pleIS to three the spans are requ:red to be increased to 180
.'_metaes - The Study Team conslclets that box girder bridges may reqult n
construction dlfflculues in Vietnam and the Sludy Team plopos‘es that an
exuadosed type structure could be used f01 thls span almngcmcnt with a maximum

: _depth of approxxmately 9. 25 metres

4) : Option 4'- '2“6_0 uietfe span Cab!e VSVtay:Typ‘é |
'The overa]l layout of the ploposed bridge is shown in Flgme 9 4.2 1n Chapt(ﬂ 9.
- The span shown in the flgule is cons.1dered to be close to the uppel lumt fora
N concrete cable stay bndge using erther of the structural forms proposcd The height
of the towers is apprommdtely 91 mctrea db(JVC sea level at Hanm side. The he:ght
_of the towers are w1thm the limits defmed by the Vlelnam Aviation Dept
@ App'roa_ch .Brid.ges'
The Study Teatﬁ considered three optilonls's for b'ridg_e 'pl'a'nniﬁg, nziinely; C
“ . Extend the structural form of the méin river cros.sing,
' _-  : " Use of c;imple 5.upp0rtcd or connnuous precast post temloned concncle beams
e w1th a span of 30 - 50 mct:ef; (Table 7.3.4); there l‘; recent cxpeuence of this

" type of constmctlon in Vletnam '

.- Use bf précast post-tcnsioned concrete beams with an in-situ deck section over

- the pier to form a continuous deck.



1.34

(5) Dyke Bri'dges

The alignment across the Hanoi dyke at a skew of approximately 50° and requires a
bridge to span a distance of approximately 130 metres, along the line of the alignment.

* The Study Team has adopted a span over the dyke of 130 metres with side spans of 90

metres.

The Gia Lam dyke spans a dlstance of apptox1mately 90 mctres along the line of the
ahgnment between existing ground levels. The span of the brtdge over the dyke is 105
metres with side qpam of 70 metres . : ' '

: For both of these locattons the Study Team considers that the structural form of the deck

should be a prestressed eoncrete box gtrder Lonstruetcd uqmg temporary formwork to _
support (he deck durmg constructton '

Fﬂ.i;[t_]é.ﬁorl. of Bridge Plahnirig (R'ou.te Alterriativé-l) ¥

(1) Site Review :

: Ftom the dllgnment survey the total dmtance between dyke embankmentq s

apptoxnmately 1.96 km with the normal water course sttuated close to the Hanm dyke

The width of the normal water course is approximately 510 metres. -

" The height of the dyke erhbzi'nkihents ate:

Hanoi side ~  14.45 metres
Gia Lam side 13.50 metres

' The flood plain level vt_tries between 504 and .1_0.25"rr.1etres'oﬁ the Glﬂ 'thm side. .

The loweqt tevel of the rtver bed is 8 %0 metres and 1s blllldled on the Gld Lam slde of L
"~ the nor mal water course ‘ ' SRS ‘o ‘

(2)  Main Bt'idge

The Hanm dyke is located (,lose 10 the normal water eouree wh]ch leads to a preferred
option of a smgle structure travemng both obstacles The Study Team has consldered d.

747



number of span options which progressively reduce the numher_of piers within the

normal water course, namely;
1) Option { - 130 metre span

The ovet all layout of the proposed bridge shows four plem within the nor mal water
© course. The hyout of the spans results in a end span over the Hanoi dyke of 100

metres. For this ‘;pan arrangemcnt the Study Te’tm proposes to form the deck from
a contnmouq pieqttessed concrete box ‘girder usmg the b'tlanced cant1levcl method

- 'of comtructlon w1th a maxunum depth of approx:mately 7.0 mctres
i) Option 2- 150 metre span )

The overall layout of the propoqed br:dge show‘; three plers W1th1n the normal
water course. This opt1on has the advantage of reducing the amount of
constroction w'ork within the normal watet course. However, this must be offset
| ag’unst an 1ncneased depth of constluctlon Wl’llCh for the proposed prestre%sed :

concrete box glrder would be approx;mately 8.5 metres.
i Option 3- 1_8’0 metre span_ __

- The 180 tnetrc' span option 'stlll requires three piers within the normal water course

and will 1equne a concrete box g1rder of 10.5 metres in depth This depth of

constructlon may cause constructlon dlfflcultles in V:etnam and the Study Team

- .therefore p1opoees to use a hybrld concrete box glrder (known as extradosed

L Japan) which mcorporates low level cable ‘;tays to mcreaqe the effective section al

) the p1ers The overall depth of the box girder at the piers would be apprommately' '

- 9. 0 metres with concrete towers of approxnmately 20.0 metres dbove lhe deck. For

_ lhlS optlon the 1equlrements of the _Vtetnam Avmtton Dept. do not i’C‘-]lI‘lCt the
~ height of the towers T '

i) '..(g)'ption?l ;_26:0 tnet're'.i;pan

'_ Followmg dtscuwons and correqpondence with the Vtetnam Avnatton Dept whlch
-~ limits the helght of the towers at the brldge site to a maxlmum hetght of 53 metleq :
above sea level the Study Team has ellmlnated the cable stay optlon at this

’ loc'mon in accmdance w1th the mqtructlon of Vletnam q1de stcermg committee. _



(3)  Approach Bridges
Refer to Alignment 3.
(4) Dyke Bridges

The Hanoi dyke is situated close to the normal water course and so hag been incorporated

“into (he main river crossing.

The Gia Lam dyke Spané a distance of approximately 65 metres, along the line of the
proposed alignment, between existing ground levels. The span of the bridge over the
) dykc is 65 metres with side spans of 45 metres. For this span arrangement the Study
- Team proposes to form a continuous pl'cstrcsscd concrete box girder constructed using
temporary formwork to support the deck during construction.

7-49









8.1

: 82

o reahzatlon of a road pFOJeCt

CHAPTERS  SELECTION OF THE OPTIMUM ALTERNATIVE ROUTE

General

For the purpose of evaluation of alternative plans, the study flow is glven in Figure 8.1.1.

The main focus of evaluatxon at thrs step is {0 select an optimum route among three route

= allelnatlves study ﬂow is Shown in Frgure 8.1.1.

The concept of selectron 1s that each alternanve phn deemed fcasrble is compared to
others based on the evaluallon cnterra as well as the pre-determined compauson basis,

o Any practrcal countermeasures to facilitate or expedrte its 1mplementat10n which are

assumed through comparrson and evaluallon of each alternative plan are supposed to be

' pxecondrtlons for subsequent prelrmmary des1gn
_ Evaluation of Route Alterna‘ti'ves‘ R

'For the purpose of comparxson of each alternatwe the followm g Ccriteria were Mken mto
_account in descendmg order : o :

; i) r..Land Avallabihty, :
: .; ii) 'Impact on the Social Envrronment
_iii) Constructron Economy, _
o iv) Road uscr Beneflts dl’ld
: '\',) River Morphology

Sy L'ahc_i Avai‘ia'bilily el

. ; Smce the salrent features of land acqurs:tron for road as well as railway or river ale that
) they 1equ:1e not only spot but long str 1p make ahgnment it 18 qurte usual that an agency ]

_ concerned 1s forced to long negotlatlons w1th a number of land owners and 1nhab1tants

B Even though ught of-way (ROW) acqursmon procedure necessnatcs endorsement by the
: governmem s prerogatrve h1gh avallabillty of ROW acqursiuon surely fac1l1tates -



Step I Slepi
Jul'97 - Oct.'97

Setting of Route Alternatives Natural Condition Survey

Future Traffic : oo o
-1 Demand I. Shorter Bridge Length Scheme 1. Topographic Survey
Forceast 2. Lcast Affected Inhabitant Scheme 2. Soil Survey .
' 3. Least Land Acquisition Scheme 3. Hydrological Survey

élcf) 3 -
Nov.'97 - Dec.'d?

r _ o ™
Clarification of Com'p'arison Basis

1. Highway = ..
. 13 Geometric Design Standard
2y Typical Cross Sections :
- 3) Maximum Embankment Height
2 Bridge ... ..
* 1) Bridge Locations
2) Assumed Bridge Type and Length
3. Interchanges : L
:- 1) Interchange Locations
2) Assumed Types

F

Comparisdﬁ of Safient Fcafures '

- L Social Environment o
2. Technical Feasibility -~ -

Preliminary Economic Analysis

Y

Evaluation

'Selectidh of Op_ti:'n'um'Ru‘ute o

i ¥ A
Selecti_on'of Best
Type of Thanh

Tri Bridge -

. Swepd
Jan. 98 -

LR . Lo L Y

Preliminary Design Preliminary Design REE Preliminary Design
of Interchanges of Highways = " - R of Thanh Tri Bridge

Figure 8.1.1 ~ Study Flow for Selection of Optimum Route




If the ROW acquisition problems are solved in an carly stage it may fairly be said that

the urban road development is Suecessfully completed for the most part.

However, ROW acquisition in urban areas is onc of the most difficult problerm as the
followmg problems are dlways dssoc1ated with vast amount of cost qn(l influence to the

social envrronrnent
(2) im'pact_ on_ the Social Environment -

- Good socral environment %hould be marntmned otherwise the prOJeCt road can not be
__acceptable to the publlc ' ' ' '

" Commumty severance 5uch as drsruptron of burit -up area and eviction of mhabrtants or
tombs is con‘ndered tobea serrous problem to the social environment.

_ When deveiopmg an urban road network ot only reducmg traffic congestron but also'
' promotrng hrgh amemty in an urban area are the main focus

FOR Constr'uetion E-co'no'my' a

- _Cheaper constructron cost and better performance mcludmg lower maintenance cost are
: regarded as havmg high constructlon economy over project life. Ease of construction and

shorter construction period are also important factors. -

However smcc the mvestment of road trdmport has close relatlonstnp to other tran%port
* modes to dCCOInHlOddtC traffic demdnd duc mvestmen[ should be made ddequately to .

'achleve lhe denignaled roles and funcnons of pI o_|ect road
”(4) Road User Beneﬁts

The enhancement of functronal road network to meet future tratﬁc demand is one of the
'most practical so]uttons to mamtaln an urban actrvmes at a preferable level w:thout
'_exceselve tran‘;port com Furthermore an etflc:ent 10ad network can encourage urban
.I_actmty to mduee deqrrable economle growth through ptomotlng commelcrdl and

- imtltutlonal developrnent

In generel.the_fotlowing traffic aspects are .aeeentablle: o



i) Shorter connection for bigger traffic has advantages such as reducing vehicle -
~ operating cost and tlavclimg time; L _
ii)  Sharper horizontal curve under 500m has mgmﬁc(mtly hlghm rate of tlafflc'
- accident; and

i) Sleepcn downward slope more th'm 4% aiso has hlghel rate of tlafﬁc acmdent
(5) River Morphology _

Few lecmds and mformatlon are found conccrnmg the stablhty of river cour‘;e of the Red
: _chr Howeve; 40-yeai opemtmg rccord of Thanh Tn sanitary factory proves the river
~ course ar ound the proposed crossmg point qtab!e '

nght angle c;ossmg river ﬂow and long,cr centex span have supertorlty m I‘lVCl"
'morphology '

‘The cofrlprehehsive comparison and evaluation of each alternative are summarized in
Table 8.2.1. | L |

Tt was concluded that Route Altemat1ve—3 is recommended assummg that SHTRR on lhe
ex1st1ng road at ch So in Thanh Trx dlstuct <;hould be constructed 4- lane camageway
with frontage road ' ' '
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