6.2

6.2.1

Bridge Design Standards -
Clearances
With respect to clearance the Study Team had discussions with the following agﬁen_(_:ies;= '

PMU"Thang Long

' _Obse_r\ratory for HYdt‘ometeologjr and _Envit'enment_al Control of the Red River Delta
* Civil Aviation General Department of Y'ieltnaml (;II'" oﬁg cuc hang khong _Vietn_am) g
- Tnland Waterway Bureuu_:_of Viethem (Cuc duong so’n’g Viétném)

_ Dyke Control Department of thstry of Agrtcu}ture aud Rutal Develcpment (Cue quan'
' ly de dteu Vtetnam) :

. The Study Team has also revrewed the ex1stmg thstry of Tr'msport requnements as
contdlned in document V1etnam Brtdge Desngn Code 22 TCN 018 79.

NOR River Navigéttion

At the commencement of the study the Inland Wdtetway Bureau of Vtetnam confrrmed

 that the navigational clearance for the brtdge should be 10 metres above htgh water level
: (HWL) dnd this should be nnmtamed over a length of 80 metres in addltton the value of
" the HWL should bc the predtcted level of the river for a return pertod of 20 yeals The

Study Team has obtamed from the Observatory for Hydrometeology and Envnonmental "

- Control of the Red River Delta the levels of the river at Hanoi smce 194‘3 and thetr '
+ predictions for a ﬂood return permd of 20 years, is 12. 5 metres The rlver levels recorded C
and p1edtcted are glven in Appendtx A6 21, The recorded levcls show that the value of R

12.5 metres has only been exceeded on three occurrences m the last flfty years by a

maximum value of 1. 47 metres Slnce the 1980’s a dam has been construeted 'lt Hoa

_Bmh which is upstream of Hanor whtch is used to control approxrmatcly 60% of the T

Red Rtvet flow.”
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(2) Road

Highway cléérance: on the roads passing under the Ring Road shalt be in accordance with
ihe Table 6.2.1. |

'Vertlcal clcarance on thc roads passmg under and over the ng Road shall be with a
he:ght cleqrance of 5.0 metrcs ' -

Table 6.2.1  Clearance to Overbridges

Clear width for bridges comply with the class of highway
Tolpograp'hy
condition : . _
' R IR | e .
"Case with the bicycle side’ | Case without
o (and primitivé means of . - bicycle side
transport) - (inthe
| | Cdiffiown | M VYLV
: condition) o
Normal | 34CH94C | 3+CI+9+CI+3 [ 9+C+9 1 9 | 8 | 7 | 6 410
topogmphy ' +9+CI+3 R ' , | 4.5
Sl R ) : Souice: MOT
" Cl + - Separate width of bicycle side as 0.5to3m - -

C - Width of centre separate line as 05t03m -

ay Ra_ilwa'y SRR

_'The houzontal dnd vemcal clearance for lalleyb bndgeq shall bc in accondancc wnh the
requlrement of the V1emamese Rallways extmcled fiom the Vlemam Budgc Code and_
- are shown in. Appendlx Ab- 2 2 ' ' '
_'(4) Fl_ood

' For rwers w1th0ut nav1gat1on ﬂood Llearancc for brldges wm be prov1ded to the values
B glven in Table 6.2. 2 ' ' :

6 ;_1.9 -




Table 6.2.2 Flood Clearances

Slructare : -Minimum clearance
o above Design flood level (m)
. For ' For
: Highway bridges Railway bridges
Water level o Co
o orisingby | dessthandm | 050 | 050
Girder influence of o o s ' S
' ~ piers overlm . 050 - 075
P‘loodetim-: B I . .
' Wooden logs : ' . s
. . and debris _‘I"OO . - 150
.- material L e - :
Rollstone . |~ 1.00 N
Bearing 025 o 0.25
plate S : : T

m From artlcle 127 of Vletnam Bndge D051gn Cede 22 TCN 018 _ 9.
Water level rising by plers n. taken into account of ﬂeod level in the axea, whele

thete is water stagnalmg or reservmr rnlnlmum cleardnce is 3/4 of wave depth '
(5) * Aviation

| The Study Tcam has obtamed fr om the Vletmrn AVIdthIl Department thelr requnrements

 for the he1ght res:tucuons of Gia Lam Airport which are gwen in Table 6.2.3. However :
'thcy had informed that the atrport is managed by the Combat Department General Staff -
Ministry of Defence and the Study Team should seek their agreement to the helght
restriction proposed by the Vietnam Avmtlon Department It is nece‘;sary to confirm

with Ministry of Defense during the deta:t deslgn for the maximom tower he1ghts glven' '
by the Vietnam Avmtmn Dept. '

. able'6-2-.3 - Aviation Clearance Ret:uirelnents (Vietnam Av.iation Departm'en_t)' | -

" Tower Location Latitude (North) Lo.n.gitntie (East) N Permitted Helght :
" Hanoi Side . o250 0 . 9360 | <8'sm(91 m) ok
' Gia Lam Side 280 9390 | <otm (99 m) =

- Notes @ ** above sea level



6.2.2

" Design Loads

() Seiéc_t_ion of Desigh Codc -

The project for ihe lehablluatlon of Natlonal nghway No. | has adopted the AASHTO

. SpCCIflCdUOI’l for Highway Budgc for the design of bltdge structures. The Smdy [‘eam'

therefore decided to adopt AASHTO .strmdald for the desngn of all structures on this

‘project, as National Highway No. 1 Cdnnects directly onto R_i_ng Road No. 3, in
conjunction with Vietnamese Bridge Design Code Spécifimtidn 22TCN 018-79. The
- AASHTO 1equ1rcments have been modified, where dppl()pildtc to suit Victnamese

condltlons

;.' (2) * Live Loads S

- Live loads are defined as all moving vehicles and pédestrians_ that are permitted to travel

on the highway. They will include .pedostfiau, bikes, motorcycles, vehicles (inc'ludi_n'g '

cars and lorries) and non-ordinary vehicles. A non- ordina&y vehicle is defined as a

F vehlcle which i is not perlmtted to travel along the hlghway without the pcrmisq;on of the

'pohcc or hlgthy authority. " An cxample of non ordma1y vehlcle would be a vehlcle

: uansporlmg an extreme]y large electrical gcnci alor to powe[ station. For most hi ghway

g structurc% the Crktlcal loading will elther oceur due to ordm'uy vehicles or non- -ordinary

' Vehlcle% '

" The pI‘Ojf:Ct for the lehdbllltdtlon of National nghway No. 1 has adopted the AA?HTO .

o Spe(nﬁcatlon for H;ghway Brldges for the dengn of their bndge s{ructures “and in
' p’lrtlcular the dc<;1gn llve load ot HS20- 44 * 125 % (rE ruck of Lane Loudmg) Wthh ever

produces the max1mum stresa The Study Tedm adopted this loadmg standard fon lhe

'deslgn of all str uctures Detade of the AASHTO loadmg are given in Appcndlx A6 2-3,

L@ Co_mpdris'tm for AASH_TO and Vie:tnﬁa_mééé Loading S;and_ard

| "Followmg comment% from PMU Thang Long, the Study Team undertook a compamon :
- of the highway 1oadmg slandards for both lhe AASHTO and Vietnamese Bridge Desi g)n
__.':Standald : S s ' ' P



The H30 and XB80 lomlmgs of Vietnamese code and (HS20-44) * 125% loading of
AASHTO code were chosen for compamon When comp'umg the H30 train of vehlcles
to the (HS20-44) * 125%, observation of the Study Team is as follows '

(a) the maxnnum vehlcle load for the H30 and H820 44 * 125 is 30 and 40
. tonnes tespectlve]y Heaviest vebicles in Vietnam are either 40 or 44 tonnes
and the proposed bridge loadmg, standard shouid mcorporatc dt least the

_ reqmrement for 40 tonnes. :

- (b) lhe H30 drrangement consmts of a train of vehtcles at a spacmg of

' apptoxlmdtely 15 metres. In the casc of a smal} span bndge (20 30m) there L

| ~ a high ptobnblhty of achxevmg this arrangement However expenence n
~ Western countries has shown that fol!owmg a trafflc acmdent duung high
""trdfflc flows or where a brldge is snualed at a road Junctlon e.g. Cau Gtay

lhere is a poqstbﬂlty of statlonary traffic and thm muatlon could result | in the
‘spacmg reducmg to 7 meters Wthh would reqult in a force greater lhan using )
preqent standard. ' B : :

Standatds not only have dlfferent loadmg arrangement but result in dlfferent permtssmle B |

. stresses. In the compartson the Study Team has hmrted oursclves to compdrmg only '
lmoments fora slmple supported 9pan In thure 6. 2 1 the Study Tearn has compdred the
; momente at mid span The tesults. show ‘that for spans over 40 meters II30 is more _

'enucal pumauly because the loading anangemcnt does not take account of the reductlon'

in the load which would occu: due toa ttaffic mix of heavy vehlcle dnd cars.

thh respect to the XBSO vehlele it is enwsaged that thts is an abnormdl vehlcle for
- tmnsportmg large equrpment of electncai power station, genetatms or transformem No"_
_* such vehtcle exists in the AASHTO standard 'lhts is not to say that North Amertcan"
does not use non- oxdmary vehtcies “As a companson the Umted ngdom loadmg o
standatd has non oxdlnary vehlcle des1gndted the HB vehtcle and has a groqs welght of -
'180 tonnes. This vehlcle is only an imaginary vehlcle bul when used in brzdge destgn :
has certain hmuatmn namely : ' ' |

(1) only one vehlcle s a}iowed per brldge 5

(11) an overstress of 25% is permttted on the stresq level% i _

(m) o other vehlcle is pcrmltted w;thm the t[‘dfflc lane for 25 metres etther <;1de o
[‘hls requarement is only relevant for medlum to long span brldges ' |
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Cleaxly, overloading can still occur in any country whether it be USA, thpan or Vietnam.

The experience in other South East Asian countrics, which are not able to 1egulate axle
loads using “Wc:gh Bndge‘; as in Westeln countries, gives rise to concerns of overstress.
during the dc<;1gn llfc espec1ally at times of traffic congestlon In thl‘i respect the Study
Team would hlghh ght the circumstances that exist in Thailand where the legal limit is 21

tonnes but vnrtually all heavy goods vehlcles excccd thI‘; flgure and actua] wei ghts of up
to 100 tonnes for lotry/trailer cornbmatlons have been measured. To address this
problem new stxucture over the Chao Phraya River in Bangkok (Rama X1il and the
Industr:al Ring Road Brldgeq) have been demgned to a hlghway stdndard Wthh gives
long term 1oad c1pac1ty ‘

T he Study Team has undettaken a study to 1nvest1gate the cost assomated W1th mcreasmg

- the design hlghvmy load ﬁom 125% of HS20- 44 (1994) to 150% of H820-44 (1994),

"Overloadmg of a structure can take two forms local - due to an mdmdual axlc load and

E global -"due to a train of vehicle. The Study Team 1nvest1gated both conditions and
concluded the fo_llowing: - '

i) _for concrctc strengths in excess of 400 kglcm a shb will be capable of
| adequately supportlng axle up to a de51gn axle load of 150% HS20 44 (1994)
"wnhout any mcrease in the normal slab thlckness or ‘the provmon of
 additional remforcement ' : '

ii) the probability of'a-o'verload vehicles is low noting that' the%e:'v.v'ould usuall'y
~be mtelspersed with motor cars and light vans. However over the de<;1gn life
of the structune the pOSblblllty of over load does exist and therefore to reduce _

the occulrence of overstress the Study ’I‘eam has 1nve<;t1gated the 1mpact of

= _' mcneasmg the hlghway oadmg to 150% HSZO 44 (1994) The result of the

' study on both the approach and main river cro‘;qmg show that for box glrder o

'type superqtructures there w111 be an mcnease in the 1equ1red preqtre%s of
L between 6 and 9% dependmg on the span arrangement The study has shown
| that for loaded length n excess of 40 metres the V1etnamese HSO and XB80
produce stlesqes m the stlucture greftter that the proposed AASHTO ]oadmg
o "I‘he Study Team thelefore rccommended that durmg the dctalled demgn btage
| of the project a rewew of the loadmg crtterla be undertakcn Thls study '
should review the lnghway loadlng and des1gn qtandards of other recent bullt
- long span bndgeq in Vietnam. '



 (4)  Wind Loads

For the rehabilitation of National Highway No. | structures have been designed to satisfy
the requirements of AASHTO Article 3.15.

- For girders and beams the' design force shall be the greater of:

(1) a prec;sure of 245 kg/m
(11) a (oi'il force not less than 447 kg/m

" This is based on zi desigﬁ .Wi[_ld \rclocity of 160 knﬂhr :

The Study Team has obtamed from the Observatory for Hydrometcorology and
. Enwronmental Control of the Red Rrver Delta the maximum momhly wind velocities for
N the years 1945 - 96 and these are gwen in Appendlx A6-2-4. "The records a.how a
maximum wind qpeed of 122 km/hr The btudy Team thercfore consrdcrs the
requ:rements of the AASHTO code are dcceptablc for use in thc Hanm area wrthout any

' reductron or 1ncrease in the d631gn wmd velocrty
s Terrlperatljre -

o Da1ly and scasonal fluctuation in shdde air tempemture solar radratron re- radiation,
cauqe the followmg '

(a) Changes in the effectrve temperature for brldge super%tructure% which, in turn

govem IES H]OVCITlCDt

: 'Appendrx Ab- 2 5 glves the yearly maximum and minimum temperaturee for Hanor '
: between 1945 and 1996. by the Observatory for Hydrometeorology and Envrronment'\l

i Control of the Red Rrver Delta Fhe max1mum recorded temperature was 40 4C dnd the
: mrmmum recorded temperature was 2.7C.

' The propooed rarlg'e._:o'f effective bri_dge temperature is as f_o_l.low's':

Temperature(max) Temperaiure(min)

Concrete struclures - o Uspoc - L gog




(b) D1ffcrent1al temperatuxe betwecn the lop surface and othel levcls in the '
supelqnuctune These are referred to as tempcnature dlffelenccs and thcy
Icsull in loadq and/or load effect% w11hm the supcn structure.

T hc effccts of tempel ature dlffelence w1th1n the structure were deuvcd for the data gwcn _
in Appendlx A6-2-6 and werc based on information fmm the Hong Kong Deeign Manual :
for nghway<; and Rulways '

PO‘%[[!VC temperature differences occur when condxtlons are such that soldr radmuon and
: othu effects cause a gain in hedt 1hr0ugh the lop of the %urface of the supcrstructure
Convelscly, rcveree tempcrature dlfferences occur when condmons are such that heat is

lost from the top of the bndge deck as a 1e‘;ult of re- r'\dlatlon and othel effects -
- Coeff'ic'ie.nt of thermal éxpané.i_b'n's_hali be 'takcn as__lO )_c' 10_'_6/ _OC f__or co‘ncrréle. '
6) - _Seismic Forces
. :' In the past sexsmic forees havu not been a mgmﬁcant de&gn factor m Viemam -
However gcologlcal condltlom CXlSt whxch reqtures conmderatwn of belsnnc cffects N
. especially in the northern part of Vletnam The attached map (F]gure 6 2. 2) and Table -
624, extracted from the V1etname€e Brxdge D331gn Code SpeCJflcatlon 22TCN 018 79 '

shows that Hanm is classified as seismic intensity 8 and structures are reqmrcd to remt _
an acceleration coefficient of G.17.

Table 6.2.4 - Acceleration Ratios

Seismic Intensity | 6 _ T - [ k 9
%alc shown in the ' L .
" map

Acceleration |~ 004 "1 007 . f 0 017 025
" Coefficient e

- Seismic A | A | Baop €
Performance S S Lo .
Category




- e

_Figlire 6.2.2 _Viet':n'a:m Map of S_'e.isinic .I_nitg'nsity' :
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N Ship/Barge Impact Forces

In the Steering Committee meeting held in Jandaryﬁ 1998, it was confirmed that the
' bndge would only need to be designed for ‘;hlplbalge w1th a total welght of 1000 tonnes,

iean rmpacl force on 125 tonnes in any directxon
&) - Load Combinations

_ The Study Team has proposed that the load comblmtlons should be in accordance w1th. '.
AASHTO eode =

The load combmatrons shall meet the requrrernent of part B - section 3 of AA§HTO
code. The followmg groups repxebent various comblnatlons of Ioads ancl forces to whlch

“a structure’ may be subjected. Each component of the btructure or the foundation on

. which it rests shall be proportioned to wrthstand safely all group combmatlons of these o

- force% that are apphcable to the pdltlculdr site or type. Group loadmg combmdtrons for

qemce load dcmgn and load factor desrgn are glven by

'Group_(N)-—f [Bd D+ BI(L+I)+ ﬁccr+ BeI:+BBB+BcoCoF+ |
o '-:BwW+BghEsh+{31BF+ﬁr(R+S+T)+BquQ] '

. Where: = '__Group number

N

8{ - .= Load factor see Table 6.2. 5
B = _-Coefﬁclent, see Table 6.2.5

D = ".‘Dcad load .
L : Live ]o'ad
[ = Live loa__d impact -
E = Eurth presé'ure'

B = Buoyancy

CoF . = 9tream Fiow Preqqure

W= Wmd load on structure

BF = Breakmg rorce L

CF = Cen{rrfugal force
= Rib shortemng

s = .Shrmkage '

T = .-.'Temperature R :
Esh = Col]mon Force or Wmd Load on lec Load whlchever Is

greater -



Tabie 6.2.5

Table of Coefficients ¥ and B

Col.No. | 1 1 2] 3 faa [« ] s sf 71 8] o] 10} 11 {12] 13| 14
E _ . L g FACTORS .
GROUP | ¥ | D KI#D K4 ICF | £ | B| SF| W | WL] LF|R+S+1] EQ] ICE | %
I (1.0l 11 * 10 [V 1P| T} 1].0f o] o] @ 6| o | ioc
iAjto]l 1] 2 Jo tol o] ol o 0ol o] of o [o| o [ 150
1B j10] 1 0 1 1 [Pl 1t 1 0 0 0 o 0 0 ve
QU eI oo (o[ 11 1] 1 o] o] o [0 % 1
3 nrf1of 1 1 0 116l 2 1] 03] 1 i 0 o o 125
wfIviteb1l 1 Jo Talagl 1 1] o] o ol 1 [o| o | 125
ST viio[rt| o |o [o| 1] t] 1] 1 ol 6f 1T ol o ] 140
i vilo T o i Teel 23T o3 1 17 1 o o |10
Stvilio} 1l o0 [0 o] 1] t] 1 ofJ ol o © [ 1] o | 133
tvmrgie] 1)1 o {1V 1] 1{:t] ol o] of o o 1 [ 140
IXf30j 1] o o Jol 1} 1] 1} 1] ol el o o] 1 ] 150
X [1of1f 1 Jo Jolgel of of of of ol o [o[ o [ 100] Culvent
1 |13 [Ppjl679 G (1ol Bg| 3] 1] ©] 61 ] © |[0] ©
> | 1A 1.3 fni 2.20] o [} 0 ) 0 0 0 0 0 0] o _
ol |13[8p; ¢ |1 Jiofpg| 1] 1] 0] o] of-6 [0} 0 |
A4 0 [13fPpf o [o JofBsl 1 1 1] ot o] 0 fo] 0} 3
Al nr|13l8of 110 1| geg| 1 1] 03] 1 1 0 0 0 3
Biv |13[fp] 1 [0 |t {@gl 1| 11 0o} 0] 6] 1 o 61 2
5LV {126 gpl o o {o | Bel 1 1)1 ) 0. 1 o 0 %
: VI |28 ]|dp]| 1 o |1 ee| 1 1] 03] 1 1 1 ") 4] 2
Al ¥Yii1aisn] o 0 6 ] 1 i ] 0 0 0 1 0
< | virlia [dof 1 0 1 | ggy 1 1 0 o 0 0 0 1
S [tzei{sp] @ o 1ot hel 11 1| 1 o] ¢ o ol 1 _
X |130| 1 (161l 0 [0 fg| ©] 0] o] o[ o © [0 ®© Culvert

(L + l)“ - Live 1oad plus :mpact for AASHTO Hlohway H or HS loading
L+ I)p Live load plus 1mpact consistent w:th the overload criteria of the Operanon

agency.

© * 1.25 may be used for design of omside foédwa'y beam when com-
bination of sivewalk live Joad as well as traffic live load plus impact
governs the design, but the capacity of the section should not be less

than required for highway traffic live load only using a beta factor of -

V67, 1.00 may be used for design of deck slab with combmnnon of "~

- loads as dcscrlbcd in Article 3,24.2.2,

- Lo Mammum Umt Strcss (Opcratmg Raung)
1 -
i }.’er.c.cma.gg Allowable Basic Unit Stress

: For Scrvlce Load Dc51gn _
% (Column 14) Pcrccntagc of Bas:c Uml Stn:ss

. No increase in a!lowablc unit stresses shail bc pcrmnu:d for mcmbcm

L Qr connections canymg wmd toads on!y

ﬁg =l 00 for vertical and Ialerai loads on all other struclures

o

For culvcrt ioadmg spcuflcauons. see Article 6.2.

Be=1 0 and 0. 5 for lateral loads on rigid framcs (chcck both load-
ings 10 see which one governs). See Article 3.20.

For Load Féclor Dcségn

Be = 1 3 for lateral earth pressurc for rclammg walls and rlgld
. frames excluding rigid culverts,
Pe = 0.5 for lateral carth pressure when chcckmg positive
© - moments in rigid frames. This complies wﬂh Aricle 3.20.
. Be = 1.0 for vertical earth pressure
Bp = 0.75 when checking member for minimum axial ioad and
maximum moment of maximum ccccnm-:uy ..... For
fp = 1.0 when checking member for maximum axial  Column
s+ load and minimum moment ............. ....Desiga
+ Bp = 1,0 for flexural and tension members i
© Bg = 1.0for Rigid Culverts
T Pe = l 5 for FIexuble Cuivcrls

For Group X badmg (cuivcns) !hc Be t'actor sha[l bc apphcd lo verti-
cal and horizontal load&
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6.2.3 - Construction Materials

The proposed uses and properties of bridge construction materials are given below,

M- Concrete o

T he usagc of concrete and requued strength=; are shown in lhe Table 6. 2 6 and 6 2.7 .

respectwely

 Table 626 Conerele Classes and their Usage |

Class of Concrete : ; Usage of Conc1ete
R CA-] : Prestressed concrete superstructure '
A2 Tower for cable stay bridge
~ ~ B-1 = | Reinforced concrete slabs and cross beams of preqtressed
“+ o | concrete bridge decks - : - R
B-2 Reinforced concrete f01 substructureb meiudmg plCI'
L columns, cantilevered pier heads and abutments B :
B-3- Reinforced concrete piles ‘
~C Gravity - type retammg wall
D Ancﬂlary items

Table 6.2.7 I_Streugth of Conc.'rete (kg!cm’)

Class of concrete

Mmlmum compresswe strenglh at 28 days S

: by Cylmdcr test :

A 400 - :

Bl toB3 o200

L C 210
D 130 e

.(2)_ RemforemgSteel o o

6.2.8.

Type, designation and Streugths' of reinforcing steel for concrete are"éﬁeeified in Table -

Coe0




6l

Table

6.2.8 = Reinforcing steel strength (kg/em’)
Type . JISG 3112 ASTMA - 615
Designation Yield strength Designation | Yield strength
Rod bar - | SD295A 2400 Grade 40 - 2800
Def ormed bar SR 235 3000 Grade 60 4200

3

Prestressing Steei |
Yicld dﬂd ultunate etrength of steel used in plestre§3111g and for cable stdys are as shown
in Table 6.2.9.
| Tab_le 629 Preqtressmg steel strength (kg/cm )
pre Yield sttength Ultimate strength ,St'mdqrd ASTM
- - {kg/cm’) (kg.cm”)
Prestressmg Bar 13500 - 15500 A421
Prestressmg 7-W1re 15000 17500 = - . Adlo
- Strand : o o ' :
" (4) - Steel Tube Piles

' Class, des'ign‘atio.h and stfengths of steel tube pile are given in Table 6.2.10.

. Table 6.2.10  Steel Strength for Steel Tube Piles

Class ASTMA SO
I De51gnat10n | Yield point (kg/em’) Tenmle strength (kg/m)
2 . Grade 40 - 2,900 4,100

'. Gen:eré_l '

standald

| Pavenieht De_sign Standard

pavement of Portland cement concrete

C6-31

: '-The followmg pomts were taken into conelderatlon f01 the study of pavement dec;lgn

e There are two types of desxgn ﬂex;ble pavemem of a*;phalt concrete and rlgld



632

- In the selection of pavement type, investment cfficiency based on phased
construction should be considered; ‘ ' '

- Total cost dunng a pIOjeCl life %pan mc!udlng con‘;tluctlon cost 1epau and
maintenance cost, OVE:lldy cost, etc. should be comtdcmd in thc sclcction of
pavement type; and '

- Construction aSpcct_s (availability of materials, construction pelf_iod; etc.) and local -
site conditions (soil condition and climate) will influ_cnce the selection of pavement
type. . : .

Selection of Pavement Type .

(1) ' Summary of Characteristics of Flcxrib'le and Rigid Pavement

'_Characteustgcs of ﬂexable pavemcnt and r1g1d pavement were compared togethet w1th
local ‘;Ituatlon% as summarized in Tdblc 6.3.1.

Table 6.3.1  Flexible Pavement vs Rigid Pavement

Item .. . - Flexible Pavement - - Rigid Pavement

Stage construction - | Two stages for 20 years - | Single stage for 20 years
Muintenance -~ - Periodic maintenance * | Limited mamtendnce
Quality control Sensitive to temperature Easy -

P e - | during conslructlon _ , - .
Sensitivity to overloaded - gensmve R Not' 'sensitiv'e' '
trucks ' . o R
Main material ‘;ource _ Imported asphalt T Locally procluced cement
Adapt'lblhty to maintenance Easy for 1epd1r and overlay Careful traffic management

is necessary
2) Adziptability for Highway Construction

Bolh []ex1ble and rigid pdvemcnt typev. ale avmlable tor the constructlon of roads

' hOWCVCI the ddopt;on of ﬂex1ble pdvemcnt is recommended flom the followmg v1ew :.

pomtv.

i) ngld pdvement is very bcnt;itwe on %oft ground ﬂood pldm ared The soal
nvemganon resultq pomted out that thc prOJect alea is mostfy weak soil area -
and requires qoﬂ stablllzatlon at hlgh embankment btretches :



6.3.3

i) The project highway is defined as urban toll road, therefore riding condition is
one of important design factors. |

3 Comparisoh of Construction Cost

" Preliminary cost estimate for both pavcmen't' types is shown below:

. Pavement Ty'pe' | Construction Price (VND/m")
Asphalt Concrete i : 466,500
Portland Cement Concrete S . 619,600

- It is necessary to consnder the cost of peuodlc ovcrhy for dephalt conmclc howcver

" from initial mvcstment cost view point asphalt concrete pdvcment is supcuon

4)  Selection of Pav'em"en.t Type .

As a"r_csult of 'the'study,'thc csphalt conc_re'te' pavcment is to be employed in:cons_idcralion__

" of:

- Thc facl that the asphalt concretc pavcment can attam more smoolh ndmg,
s condltlon : -

- The fact that erxnble dcmgn w1ll ensure cxpcdltlous construction.

- Lower initial cost. '

Howcver ‘we rccommcnd to make more detallcd study on selecuon of pavcmcnt typc in
' the deta;led dcslgn stagc '

Dcsign Sféndard of Flexibie Pavement

| Thc'thickrié'ss des”ign_. of the pavement were based Qﬁ the “AAS_HTO_ Guide for Design of

Pavement Structure, 1972 and 1986”.
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CHAPTER7 = FORMATION OF ALTERNATIVE PLANS

Route Altefnative Study

"Geneifal Con__cept '
..'I‘he southern section of Han01 Thlrd R1ng Road (SHTRR) is localed in Thanh Tn and
- Gia Lam dtstnctq, erosemg ‘the Red River 6. 5km downetream of Chuong Duong Bridge,

and 3. 5 km downstream of Pha Den (Han01) port

The begmnmg pomt of SHTRR is located at Phap Vdn on Nanonal nghway No. I (NH-

1) and the endmg poml is at Sai Dong on Natlondl nghway No. 5 (NII 5).

' The Cross- sectlondl conﬁguranon of SH’IRR comprlses access conlrolled thlough

traveled way in the center and frontage roads on both s1dee The accees eontrolled

. ‘through traveled way is planned to become a toll road
bé'ﬁhiﬁaﬁof Tering

.'To determme ahgnment of SHTRR three (3) step‘; of study were requxred ndmely -

Comdor Route and Ahgnment

' The term “Corrldor was percewed as the concept that it has 2 - 4 km wide strip and -
_' reveals effects or mﬂuences brought by the pro;ect road in the Study A1ea '

- _.Tl1e COIHdOl of SHTRR was ﬁxed in between Phap ch on NH ] and Sal DonfD on NH-

5, Aecordmgly, SHTRR wxll brmg smnlar effeels to both dtstncm Th'mh Tri and Gia

| Lam as well as the mfluence area even 1f a route lOLdthIl of SHTRR should vary within

- the comdor o

' _Cursofy eff_eets'are summérized as followsz

- 0 :A_:to strengthen national h1ghway network m metropohtdn Hanm

: i) ) to nnngate trafﬂc congeetion on Chuong Duong Brldge, o :
e 111) to divert through traffle in ex1stmg Centlal Busmess Dlstnct ((,BD) of Hanon and
e i"v) to stxmulate urban development in Thanh Tn and Gta Lam districts as well as the '

southern de't of metropohtan Hanm
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The term “Route” was defined as having specific design controls such as type of road,
design speed, road width together with number of lanes and location of

interchanges/grade separation structures.

A route study could envisage location of road by aveltmg phys;cai consttamts such as

‘protected  areas, htstorlcal monuments, large- scale public facilities and 50 forth
' Howcve: it stlll 1enmmed to identlfy exact lots and ptopertles affected hy the progect_ g
toad as the locahon of IO’Id was netther C‘tlculated nor marked up at s1te

The term “Alignment"’ was defined as having coordinates "vert'ically and' horizontally -
~ based on outputs of detailed dcmgn such as finished grade, curvature dxstance from

centerhne and SO _forth Accordmgly, affected lots and propemes were 1dent1f1ed :

- topographically.

Methoddl_ogy forjRoute'Alterna.tive Study -

'_ I‘akmg into consldemtlon the deslgnated 1oles and funct1ons of SHTRR based on the o

comdor study, a route study was conducted to select an opumum route and proceeded to
the next step of ahgnment study i

Flgme 7 L1 shows the methodology of route study, wh1ch consxsts of the 91x (6) major
work items: ’

(1}  Design Controls

_10 1eahze the deslgnated roles and funcuons of SHTRR it is nccessary to deterrnme _‘

major deslgn controls of which those elements have close relauon hormontally and

: longltudmally to select a route
(2) Toll Leirying System .

' Addltl()nd] dCSlf:,n controls and fac1ht1es should be taken mto account in case of toll road '

The closod system mcty levy a toll fi om all users allowed to dccess dnd egress trom a toll

';oad over the entnc stretch whlle the open system may levy a toll not from sho;t tr1p o
users but from mechum and long tnp users Though both open and closed system wdi be .
ﬂapphcnble to ’tpply to SHTRR the closed system requ1res mme toll gates and spaces



Corridor
Study

‘Route
Study

Alignment
Study s

. High Standard Road

1

2. High Implementable Scheme
3. Sure Project Feasibility

4. Self Sustainable Project

De51gn Controls

R T - po e

Type of Road : Urban Fféeway'
Design Speed : 100 km/h '

Navigation Clearance : W=80 m,

. Typical Cross Section : 4ﬂ1ane'Carriagéway_'-
H=
Location of Interchanges : NH-1,New NH-1 and NH-5

10 m above H.W. L

>

Route Alternatives Y

. o : __.Physical thstraihts o

-Toll Levying System - N
N T - {p :
1.” Close/Open System N lrlga;yon NH=5 '
2. Flat Tariff - = - 2, Histrical Monument
3, Barr1er Type 1011 Plaza 3. Primary School
: d AR - : 4, Military Post ..
- o ' 5. Cultural Herltage
* R “ Secondary .
' 1. Warehouse
1. Locatlon of Toll Plaza 2. Factory
2. No of Toll Gates 3. Irrlgatlon Channel
i 4. Tombs in Rice Field
\ a S

1. Shorter Bridge Length Scheme
2. Least Affected Inhabitant Scheme
3. Least Land Acqu151t10n Scheme

. Site Investigations

1.- Bore Hole Investigation
Topo Survey
Hydrological Survey

"Traffic Survey
Soil & Material Survey
River Morphology

' .W'.i:'._ 

"SéleCtion of Optimum'Rdﬁte L

b Flgure 7;1_.1 Methodology of Route Study
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The flal tariff sysicm may collect pr_e—determined 1olls by type of vehicle in a certain
stretch (one zone). If there is more than one zone in a whole stretch, users will pay pre-

determined tolls by cach zone, that js called “Zone Tariff”,
Such a zone tariff system will apply to the Hanoi 'I‘hird Ring 'Roadl (HTRR) as a \yhole.

A barrier- -type toll plaza on through tr aveled way is the most common in case of l‘ht tauff
'system due to effxmency of toll road operator and convcmence of users. . '

3) Physical Constraints -

There usually ex19t many lots and ploperties affected by road development in the urban
' alea Some of those lots and propert1es are so 1mponant that a prolect road should be
| controlled to keep distance in order to avert adverse soc1a1 1mpacts on them or to avoid ._

considerable compensatt_on CcOsts, that is called “Prrmary Controlling Point”, _

o Historical mon'ume'nt's .religious spots primary sehool and'n'ﬁli‘tary posts are classified as -
prtmary controllmg pomts On the contrary, establtshed 1ntersect1ng point on NH 5 and' : _
stable’ river crossmg point based on the records of the Red Rtver morphology are also '

© primary connollmg pomts e

“Secondary Controlling Point” is deemed des1rable to keep distance if a pleeCl road can
* be averted from affectmg lots and propert1es

Faetory/warehouse tombs in rice fleld (locally called )' and irrigation 4chan’ne_l.S_ are

o rcg‘trded as secondary controllmg pomt

- To clanfy the tmportance of cultm al hcrltage mcludmg rel1g10us spots the Study Team
obtamed mformatmn from “Cultural and Informat:on Dwrsron” Thanh Tri and Gla Lam

district ofhces of Hanoi People s Commrttee
(4) . Route Alternatives .
A route locat10n of bH’I RR has already been proposed in the pre fe'mbxhty study _'

conducted by TEDI. Referrmg to TEDI $ route and aerral photographs taken in l993 the'_
three schemes were contemplated m the btudy ' .



Alternative-1; Shorter B ridge L_QI]. gth Scheme
Assuming that SHTRR should cross high water channel of the Red River by bridge
where it is between dikes, the cr ossing point of the Red River is found in the north of

. TEDI’s proposed route to make hndge 1,860 m in length as compared with 2,340 m of
. TEDY’s route. S1multdneously, SHTRR will be the shortest among alter natives, namely
_ approxrmately 450 m shorter than Alternative-2b.

" Alternative-2a ; Lﬁﬂht;Aff@ﬁﬂilﬂhdbLﬁ&ﬂLS&hmnﬁ (the TEDI’s Route)
. SHTRR is planhed to cross the Red River at the most stable point observed by the

records of river morphology over the past 40 years. The proposed route keeps dlstanee
from cultural heritage and passes undeveloped area as far as it is 1eferred to the

: "topographrc map at a scale of I to 10, 000.

L Altematlve—?.b Least.AffeeLedlnlmMaaneheme S
'SHTRR would cross the Red River at the proposed point of the TEDI route and pass
undeveloped area wuh mlnrmum numbe1 of affected houses and burldmgs shown on the
" topograplnc maps at a scale of 1 to5 ,000, and aerial photos taken in 199’% as far as

o requrred desrgn crrterla be kept

_7..1.4 Salienl Feutures of Eaeh Al.t.erliai.ive Route

- Allernatlve 3. LeusLLand_As;qmmeQhemc

SHTRR would cross the Red River at the pmposed point of the TFDI’s loute and make
full use of exrstmg road r1ght~of ways to minimize additional land acqmsltlon Howevol

- existing causeway on the western dike cannot be used beeause unrealnsllc reconstruction
- of vital dike should be required to comply with design criteria of SHTRR.

(5) . S_it_é_:lnvesligetions/Dzlta Collection

'I_'S1te rnvestrgatrons Wthh eons1sl of borc hole mvestrgatron topographlo survey,
' }hydrologxcal survey, soll and materml survey, trafhc survey as well as collectmg data
. coneermng river morphology dnd aerral photos were carried out to reveal naturdl and
; . physlcal condmons of prOJect area. ‘These basrc data were referred to for lechmcally and

- ﬁnancrally evaluatmg each dlternatlve

© . Figure 7.1.2 presents the loc'alioo"of rout.e"alteruatives' as a whole.



(1) Alternative-1 @ Shorter Bridge Length Scheme (pletiée refer 10 Figures 7.1..3'
through 7.1.6) : ' '

_ 'I‘he scheme of SHTRR was to cross the Red River upstream of TEDI $ pr oposed 10uie to
make the bridge 1,860 m in ]ength as compated with 2340 m of the TEDI route.

. Stmu!tdneously, the length of SHTRR was the shortest among ¢ 'iltematwes namely 4‘30 :

m shorlet than Al tcmatwe 2bor 700 m shoxter than Altemattve 3,

The starting point was sct to avelt a cemetery at Phap Van on lhe route that pass the -
ﬁ norlhem part of Linh Dam lake as the western extenslon of SHTRR toward National
Htghwny No. 6 should pass open space bemde the Instltute of Medlcal Herb under
Ministry of Defense '

The route was planued to pa‘;s'through 'dpen spaees such as' agricultural land, fishery
'- ponds lakes and watet teservmr% whete powble to minimize adveree socml 1mpact
partlculatly relocatlon of 1nhab|tants ;

The route was planned to pam the center between the cemetery at Sta 3+800 and Yen |
Duyen vnllage with few dlsturbances -and turned toward the north separatmg from
‘Alternative 2b at Sta. 4+500 : B o

The route was also planned to 'p'a';s' the center between Thanh Tri pottery f'tctet"y and a
warehouse at Sta. 54250 with some v1okat10n of properttes nnd to cross the Red River
- beside Thanh Tri sanitary wares factory and Shtp Repalr Enterprtse where the dtstance _
 between dykes would be the shortest w1thm the corridor and the 'mgle of eroqsmg would :
be not right but a skew. ' ' e S

In sptte of 5|}Ori61 br:dge Iength some butldmgs dnd houses were affected at bolh endq of _
river cnossmg and several tombs in rice field in Gia Lam dlstnct were requ1rcd to be
: 1elocc1ted ' B

route,

Alteumt;ve | was pldnned to Jom Al(ermtlve 2b and 3 at ?ta 10+4()0 to keep the same - .



(2) Altematrve 2b : Least- Affected Inhabitant Scheme (pleasc refer to Flgureq 7.1.3,
7. 1.4,7.1.9 and 7.1.10)

This route starts and passes the same route as that of Altemauve I in the l"ust 3.5 km
Jong ‘;treteh to pass th;ough open spaces in Thanh Tri area. ' |

The route contmues to pass through open qpaee to keep d19tance from cultural heritage,
prlmary school, concrete producl factory and nnlttary post which were identified by
using aerial photos t'rken in 1993 and from mform'ttron obtamed from “Cultural and
Information Dlvmon Thanh Tri and Gia Lam dlstrlct offices of Hano1 Peoples
Commrttee and topographle qurvey '

The route also keeps d1stanee to a 20 ha eentralraed wastewater treatment plant planned
- in “The Study on Urban Drainage and Wastewater stposal Syqtem in Hanoi” conducted
by JICA in 1995 '

| However ‘the route affected a cement warehouse of Chmfon factory to avord demol1sh1ng

a densely inhabited area beside it. The route followed the same route as Alternative-3 at
around the hero’s cemetery of Lmh Nam comumune and Linh Nam people s comm1ttee in
Thanh Tr1 d1€tr1ct ' ' - R

"(.3) Alternati've 3: Least Land Aequmuon Scheme (please refer to I‘lgures 717
' j through7 1. l(}) : S

The qcheme of SHTRR was to erosq the Red Rlver at the proposed pomt of the TEDI
' :"route and make full use of exrstmg road rrght -of- way to minimize additional land
acqu1sxtlon even though the length of road in Thanh Tri district became approxunately _
© 350 m 10nger than that of Alternatwe 2b. However exmtmg causeway on the weatem
o 'dyke e'mnot be used because vital dyke should be requrred to be re- ahgned to eomply :
) .wrth deslgn erlterra of SHTRR o '

_The route staﬂs at exmtlng at grade 1nterseet10n on NH 1 in the south of Lmh Dam Lake
‘where 2-lané 6- -8 m w1de 4 5 km road ex1st‘; and connects the causeway on the westem N

- dyke Aeeordmgly, thrs route was planned to wrden exr%tmg road to minimize land

o __acqursltlon area S



The existing cast-westward road forms trunk road network in Thanh Tri and the southern
part of Hanoi where two groundwater pumping stations, one 35 m long concrete bridge

and two crossing high voltage transmission tines were found.

Since many housing developments are underway in Thanh Tri district along existing
roads, it should be pointed out that the route may cause increase of number of affected
inhabitants in spite of decreased land acquisition area. However, it is likely practical to
relocate such affected houses adjoih'mg to planned frontage roads in both sides, observing

actual practices in NH-5 or other projects in Hanoi.

So Thoung village at Sta. 3+800 1s located at an intersection with a north-south road, and

schoo! and densc housing area were found in the vicinity of intersection.

Before connecting to the western dyke, SHTRR was planncd to keep apart from the

existing road and (o pass in between residential areas, where church and park exist.

SHTRR runs northward along the periphery of residential area and violates the premise
~ of cement warchouse of Chinfon factory in order to keep distance from Thanh Tri
Pagoda and school at Sta. 5+500.

SHTRR manages to pass beside the hero’s cemetery of Linh Nam commune at Sta.
64800 in case of required right-of-way of 50 m.

SHTRR was planned to cross the Red River at the proposed point of the TEDT's route.
However, the route tutned toward 150 m north from the original intersecting point with
the eastern dyke to avert historical heritage and tombs in rice field (locally called “mo”

in Gia Lam district.

SHTRR runs parallel to irrigation channel and turn toward the established intersecting
point on NH-5. '

Total length of road between Phap Van on NH-1 and Sai Dong on NH-5 was estimated at
approximately 12.2 km, while the distance between dykes is about 2,340 m.
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Figure 7.1.3  Alternative 1 & 2b (1)
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Figure 7.1.6  Alternative 1 (4)
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Figure 7.1.7  Alternative 3 (1)
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Figure 7.1.8 - Alternative 3 (2)
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Figure 7.1.10 Alternative 2b & 3 (4)
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