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Table 27 Dlmensmns of Desngn Vessels v
i Self propellcdvessel ST Towed barge ’
:f‘zobo" 1000 | 300|200 | 100 "'4'0.' 5001 400 | 100 |

90 |75 s 3 fas |8 | 40 | 41| 27

70 |66 | 50| 30 [100 | 12 | 64|
22 17 1o [ 08| 17 | 13 | 1o |

o Max1mum Breadth (m)

Laden draughl (m)

Deslgn Calhslon Velocgﬂg

:(f’.f)"f?ﬁf'

Lﬁ:The recommended desxgn nnpact velyocx sed with eACIl fdes'ign vessel shall be as

= gwen in Table 28, where:
e VS ,,=,,1'nkean annual streaxh ,\ke‘ld‘ci‘ty‘éldjﬁceh lement under consideration (m/s) -

ty for Desian Vessels ,
G esign impact velocity, V. (m/s)

Table 28 Desxgn Impact Ve
= i : e Desngn vessel .
| Seifpropelled Vessel >~ 1000 DWT _
% |z Self—propelled Vessel < 1000 DWT

: 'w'LTowed Barge era s 0

',‘ka‘Vessel Colltsmn Enerzv

: KE Vessel colhsnon enelgy (_|oule)
M = Vessel dlsplacement tonnage (Mg)

" The vessel 1 mass M shall be based on the loadmg condmon of the vessel and shall mclude the
empty mass of the vessel, plus consideration of the mass of caxgo for loaded vessels 01 the ,,
mass of water ballast for vessels tr: ansxtmg in'an empty or hghtly loaded condltlons i

CH = Hydrodynamic mass coefficient

=1.05 Underkeel clearance >= 0.5*draft

= interpolate

=125 Underkeel clearance <= 0.1*draft
V = Vessel impact velocity (m/s)

(3) Ship Collision Force on Pier

The head-on ship collision impact force on a pier shall be takenvasv; ;

PS=1.2*10°V(DWT)*™  where;
' PS = Equivalent static vessel impact force
DWT = Deadweight tonnage of vessel
V - = Vessel impact velocity
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[¢)] Barge Collision Force on Pier

The collision impact force, N, on‘a: pler for a standard hopper barge shaIl be taken as:

PB = 60*104aB | aB<100 mm where
=6.0%10°+1600aB  aB>=100mm -

PB = Equivalent static barge 1mpact force (N)
aB = Barge bow damage length spec1ﬁed in the
following equation (mm) : '

aB' =3100[ (1 +1.3*107KE)* - 1]

The 1mpact force for demgn barges. lalger than the standard hopper barge shall be detenmned by.

increasing the standard hopper barge 1mpact force by the ratio of the Iarger bar, ge 's'width to the'
width of the standard hopper barge: -

' (10) ~ Application of Impact Forces
) Substructure Design »

For substructure design, equlvalent statlc force parallel and norrnal to the centelhne of the
navigable channel, shall be applied sepalately as follows '

* Parallel to the alignment'of tlre'.g:enterline‘ ‘of the,"c'hannet : TOO%"o'fthe'des'ign impact force -

Normal to the aligninent of the:‘eenterhne of the channel: 50% of the design impact force.

L gltudmal } '

ection
channel centerhne A\ * \\
~—— _._> @}\4_ ‘
i Bt Transverse 4 - Transverse
.. Direction’.. \\ . Direction’

(Upstream)

Figure 10 Application of Vessel Collision Force on Pier

' The 'impact‘force shall be applied to a Substrhcture'in aecordarrc_e Witll the followin g criteria:
o ‘For overall stabrhty, desrgn 1mpact force 1s applled as a concentrated force on the
'substwctuxe at the mean: annual hrgh water level f the watelway, as shown n Flgme l 1

= For: local colhsron foxces, desxgn unpact force is applred as a vertical line load equally
: .dlstrlbuted on the depth of the head block (HL) as shown in F 1gure 12
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b' Load Appllcatlon for
Local Colllsmn

o 22 Superstructure

‘ F01 superstructure demgn demgn unpact force may b applxed a“'an equlvalent static force .

transverse to the. superstructure componen in‘a direction parallel to the centellme of nav1gable 3;
s charme] Af necessary i i ' ‘

3. '.'.."'_'Prestress Force

e ::’;’API(X) :Loss of prestressmg force nnmedtately after prestressing to be Sy
ﬂ 'ifcomputed c0n51de11ng the followmg effects

" Elastic deformatlon of concrete
. Fnctton between tendon and duct :

* Anchorage seating loss, 01;s,et_ _loss
Others b i il ;
APt(x) :Loss of plestress force over tlme to be computed con51der1ng
the following effects ‘ : L i e
Relaxation of prestressing steel
Creep of concrete
Shrinkage of concrete

To calculate the indeterminate forces at the serv1ceab111ty or the fattgue lumt state the prestress '
force may be taken to be the characteristic value of the prestressmg force.

[Commentary] (1) The following effects shall be con51de1ed when calculatmg the pleStIGSS‘-
losses, namely APi(x) and APt(x)
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() Elastic deformation of concrete

The prestress loss due to elastic defonnatlen of concrete shall always be considered for the pre-
tensioning system. When post-tensioning tendons are tensioned one by one, the prestress loss
due to elastic deformation of concrete shall be calculated, and the average prestress loss may be.

computed.
for pre-tensioning system ApEs = np*f cpg
for post-tensioning Syetem Aop = 1/2np*Pcpg(N-1)/N

where, Aop : Prestress loss in prestressing tendon - ' i

np “Young’ modulus ratio of preStressing_ tendon to concrete = Ep / Ec
fcpg :Concrete compassive stress dueto prestressing atthe "c,:entifnid"v’of preStlr'eés':ingjtendon‘s '
N :Number-of tensioning times ,('nuinbet’. :of groups of the tendon)

(2) - Friction between prestressing tendon and duct : 5
The prestress [0ss in prestressing tendon due to fnctlon vanes c01151de1ably on condltton of the:
‘innet surface of the duct and type degrees of mstlng, and altgnments ofvthe,prestlessmg tendon :

-.. Loss.of pxestressmg tendon - force due to fnctlon can genelally be- sepalated mto two terms s
i . one; related to the. angulax change of the centroid: hne of the prestressing tendons, ‘and the other
5 related to length of the. ptesttessmg tendon. tension in the plestressmg tendon at: c1oss sectlon
“under cons1de1at10n can be exptessed by followmg equatlon : ; ¢ L

s PX';‘vPi*e(‘ndt?cX) . where S . :
i o Px: Tensxon force of tendon at consxdel ed cross sectton
i Pi: TenSIOn force at the tensmnmg end of tendon ‘, R

'll :Friction coefﬁc1ent for. angular change of 1 1ad1an ’
- o Angula1 change of the tendon in radtan
Al Fuctlon coefficient per unit length 7 SRy
8 Length from the end of the tendon to the con51deled Cross: sectlon

Though i andl should be detennmed by stte measurement but Values shown in next table "
may genetally be used for calcula’non f01 plestressmg foxce in a tendon encased 1n a sheath '

Table 29 Fnctlon Coefﬁclent

Prestressmg wxre, o it

_ : 03] . 0004
Prestressmgw1re strand S o ‘ o

: Prestressmg steel bar ‘v TN : 0.3 S .. 0.003 1.
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Because extema] tendons are arranged outsxde of the concrete and are free from friction except -

at anchorages or. dewators, fnetton loss at a section may not be consxdered ‘Depending on the .
matenal of the duct the: value of the coefﬁment of friction at anchmages or deviators given in B
o\llo‘ ing table’ may be used. i :

: Table30 LFnctIon coeff c1ent between prestressi wire strand and duct

o V‘V“Po"l‘yethyl_ene,’,, : 0.004

5 ‘_( for prestressing wire and prestressing Wiref‘ét‘r‘au'd), :

The wobble coefﬁcxent may be detel‘mmed on the basi ,prlor experlmental or other data in i

case a spec1al sheath or spacer is used m_' rder to reduce the fnctlon, or the prestressing steel is ;
spe01ally processed or the fmctlon is reduced by giving lmpact to the prestressmg bar.

2 »'TAncharage seatmg, or set : O
- V;If durmg the anchormg of the tendon set oceuxs he ‘e sumg loss 1n;prestress shall be taken

into: account }:.specmlly in the cas ofa wedge-typ _ nchorage system v_smce the amount of set

s relatwely large,: the loss of prestress ﬁd the affected lengtv hall be determined prior to

"";'s’ét’:" refers to the pulling
in of a prestressing tendon at the anchormg device durmg anchormg As the actual amount: of
set" vanes dependmg on the anchormg device used the actual amount: correspondmg for each
v ev1ce shall be determmed (See “Guidelines for Des1gn and Constructxon of Plestressed
i Concxete Structures” 1991 JSCE) g Nt

k',tensmnmg on the bams of pxev10u: : xperlence or avallable data; The

When there is no fl‘lCthl’l between the 'plestressmg tendon and,duct» s of the prestressing

tendon force due to set may be calculated usmg the followmg equatlon

AP = ( AVIAPEP where, AP :Loss of tersion force due to set of tendon ‘ :
A :Setting length ‘ i
1 :Length of tendon
AP :Area of tendon
EP :Young’s modulus of tendon

1.4,  Pile Foundation Design
The bridge is located in the soft ground area, which bearing stratum is about -50 m. Therefore

the pile foundation shall be adopted for foundation type.

Pile foundation design shall be made for service limit states, sttength limit states and exueme
event limit states respecnvely Each limit state mclude the followmgs
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Table 31 Verlficatmn Items for Limit States ‘
Venﬁcatlon Items ‘ Remark
Adequate Bearmg reswtance Allowable Bearing Resistance
Structural Resmance Control of Cracking ‘
Service Limit States ; T
‘ Tolerable Sett]ement Considered " Bridge Performance
Tolerable Horizontal Displacement ;
. Adequate Bearing Resistance Considered punching failure. .
‘| Strength Limit States Structural Resistalijc"e,‘ SR 4
' | Horizontal Displacement. | PYarve
o Bearing Resistance B
Extreme Event Limit Stales -
. Structural Resistance
Service Limit state . Overall stability ”'C_onsidéréd Lateral Flow.
1.4.1. Transverse Spring Coefﬁéients of Pile
Transverse Spring Coefficients of Pile for' the analyéis aréf éhbm in Table 32
_Table 32 Transverse Sprmg Coefﬁcnents of Plle .
h#0 h-—O"--' | h:tO o h=0
| 12B18° T sEp ey
'f (Lt gAY +2 T | (e 05
| K2,K3 K — 2EIR* 0 1o
Lo | 4EIB (14 R +05 | U
K4 '8 ( ﬂ ) 2EIB. o 0-
e 1+ ph (1+ ph) +2 . ,

- whére » i :
= (kN/m) :
s
kH- o= coefficient of lateral ground sprmg (kN/m’)
D = pile: diameter (m)* g
El = flexure rigidity of a pile (kN.m%)
ho = axial length of a-pile above the ground level (nﬁ); ifh<0,h=0
o 0.014(L/D) + 0.72 : : fof driven pile by percussion
a =i ' 1'0.017(L/D) 4‘0.014‘ . for drlven plle by v1bro hammer
' 0.03 I (L/D) 0.15 for cast-m-place conrete plle
Ap. .= | netareaof a plle (mm ) :
Ep = modulus of elastmty of a plle (kN/mm )
Lii= : vplle length (m) i

s plle dlameter (m)
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15

Materials -' :

. In tlus sectton the specxﬁed values for the concrete 1emforcmg bar and prestressmg tendon on
the TVCN and AASHTO are descrtbed In the detall desxgn these values should be 1ev1ewed
ind modified 1f necessary ’ - -

gConcrete R 'fI‘t '

Although ccncrete strength for each structural element shall basxcally follow the Vletnamese
Standard considering local condmons they may be modlﬁed based on the AASHTO LRFD and
: opemes ’ The followmgs are conclete

S Japanese Spemf cattons for ' reasons of requtred
i strengths f01 each stmctural element to be used in this Project.

Table 33 Concrete Strength by Stru tural Member

Compresswe Strength

ioat 28 days (MPa) Remarks
: (Cylmder Specxmen) £ A S
0050:5 "o ‘Pretensioned Slab/Girder: During design.
“period, these may

S Lt e Free CanhleverPC Gtrder
R be modified due to
requirements,

= Post tensmned PC I~erd'

o 40 ' ‘Cast-m sntu PC Slab/Girder.

. Cast-in-situ PC Slab
e Cast—m 51tu PC Crossbeam:

{ RC Glrder ; apL
Dxaphragm (Crossbeam)

| RCDeckSlab. - e b
Substmcture (Pier, Abutmcnt Pﬂe Caps, ngwall) '
f:Retmmng Wall, Box Culvert ' :
“Precast Remforced Concrete Plate. .

Precast Pile’ -
Precast Parapet -
‘ : .| Approach Slab
2L .| Pipe Culvert

Precast Concrete Curb
30 Cast-in-situ Bored Pile

Non-reinforced Congcrete Structure

18
Lean Concrele

In this project, only normal density concrete shall be used. The propemes of concrete are as shown s
below.

Table 34 Concrete Properpies

Modulus of Rupture

Modulus of Elasticity D
(MPa) Poisson’s Ratio (MPa)
1.5 :
oo 00437, JI'. (1440 <y, <2500) 020 10.63y/1",
e density of concrete (kg/m®) ﬂ t i e
fo exure e1151 e stress

= . specified strength of conerete (MPa)

Suess limits for concrete in Service Limit State in PC are shown in Tables 35 and 36 F01 RC 3
as the width of flexure cracks is controlled by distributing the remfoxcement over the region ¢ of

. maxnnum concrete tenslon stress limit for. concrete is not described.
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Table 35 Temporary Tensﬂe Stress Limits in PC before Losses

Bridge Type Location Stress Llrmt (]V[Pa)
’ B * 1 In precompressed tensﬂe zone w:thoul bonded remforcement Not Apphcable C
In areas other than the recom ressed tensile zone and without '
. precompt 0.25,/7" <138
: bonded remforcemenl d _ : -
Other Than | In a_reas with bonded:relnforcement (reinforcing bars or
prestressing steel) sufficient to resist the tensile force in the :
Segmentally R e : ‘0 63 -
Constructed Bridges concrete. computed assumingan uncracked section, where | f o
reinforcement is proporhoned usmg a stress of 0 5. fy, not to '
'exceed 210 MPa, - R s ’ S5 o
* | For handling stresses in prestressed pi'ies : o | ,0.,41 54 f 'fci

Table 36 Compressnve Stress lelts in PC at Servnce erlt State after Losses

Locat]on Stress Limit (MPa)

. In olher than segmentally constmcted brldges due to the sum of effecuve presn ess 0455
and permanent]oads ) : e -_ e o o

. In other than segmentally constructed brxdges due to hve 1oacl and one—ha]f the sum v ‘0 S
T . 4 . e
of effective preslress and permanent Ioads I R, e 1 SR .

Due to the sum-of effcchve prestress permanent ]oads and tran51ent loads and B S
' T 0~__60'(DW5f’C 2
durmg shlppmg and handhng Lo L el R

Tab]e 37 Tensﬂe Stress lelts in PC at Servnce lelt State at‘ter Losses £
Stress lext (MPa)

. “Brxdgjype ¥ Location

g Other Than :

\ Tenswn in the Precompressed Tensﬂe Zone Bndges assummg uncracked

Segmentallyf' sechons SRR e
’ Construeted'": o For components with bonded prestressmg tendons or remforcement e 0.50. iD
e el o

Brldges ) that are subjected to not worse than moderate corrosmn condmons S e

*‘ : ;For components w1th bonded prestressmg tendons or remforcement i 0.25. f"
s . . el

that are subjected to severe corrosive conditions =

No tension

** |- For components with unbonded prestressing tendons =~

“1 5. 2 Remforclng Bar
Two types of Grade 300 and Grade 420 shall be used The propertles and strength are as shown

below.
Table 38 Propertnes and Stress lelt of Remforcmg Bars
' ‘Typ:e‘ : - Yield Strength £ ¥ " Tensnle Strenglh fu : Modulus of Elasticity
S . (MPay . ' (MPa) (MPa)
Grade 300 300 500 200,000
Grade 420 e 620 200,000
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1. 5 3 Prestressmg Stecl

Uncoated stress ieheved or low relaxatxon ‘seven-wire strand; or uncoated plain or deformed ;
hxgh~strength bars ehall have the followmg propemes and strength as shown in"Table 39.

,Table 39 Propertxes of Prestressmg Strand and Bar
Grade or Type Dlameter et Tensﬂe : ’Mndltllfs of“ : . Yield Strength .
" y o fpy (MPa)

: L S‘lrength ¢

e 1725 MPa : :,O;SS’Lf pu for stress-relieved
i (Grdde 250)
| 1860 MPa

ey (Grade 270) S .
L ypelPlain o f19-3s o |
| Type 2. Deformed | 16235

163521524 o1
e *1-0.90 fpu for low-relaxation.

S ‘Stran‘d_f i

9531524 "’0,910 fpu

0 85 fpu
_‘0§80 fpu

Tendon Type -
* Strand / Plain - | "D'é;formed -,High- s
. high-strength - | B strength Bars - |
o bars ‘
‘Pretensionin'g 5
. Immedxately prxor to lransfer ' :
CEPR 0.70 fpu /=
(f pt +Af pES) : : v : ,
* At service limit state after all losses (Fpe) ool i 2080 fpy: L 10.80 fpy o  "
Post-tensioning _ i ford s , S
* Prior to seating-short-term fs may be allowed S 090fpy | 090fpy | - 090fpy
* At anchorages and couplers immediately afier anchor set s
0.70 fpu 0.70 fpu 070 put s
(fpt + AfpES + A fpA ) . e TR e N
* At end of the seating loss zone immediately after anchor set » i et T
0.70 fpu 0.74 fpu 070 fpu -~
(fpt + AfpES + A fpA ) , : :
* At service limit state afier all losses (f pe) 0.80 fpy 0.80 f py 0.80 fpy.:

1.5.4. Durability of Concrete

(1) Environmental condition

It is considered extremely severe environment for a concrete structure that a region where
saline moisture, seawater etc., are splashed or sprayed constantly, such as a locatmn f01 p1e1 at
the coast. ‘

’ It is because the increment of the density of salinity occurs in such a region whele supply and
dly of salt water being repeated.
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It seems appropriate to take some counter measures, considering the following conditions; -

- The bridge crosses the sea.

It is an especially important structure. -

The design serv_ice life shall be I‘QO,year‘s‘:‘ .

y o rbrtd e stmcturres‘

(2)  Proposal of counter measure con’bérninz ditra’bili

l l) The cover of the reinforcing bar of main___gi,ltd_e_t :is _to :b,e_451_nin .that/is 1 thnh_lore than the
 designed cover. : o

2) T he cover of the reinfor cing bar of pier & abutmeut is to. be 40mm when. the structure 1s‘
under water, and is to be 60mm when the structure is at elevattons of tidal water.

3) Palnted relnforcmg bals pexformance of whlch is equal to or gteater than that of epoxy,‘
painted reinforcing bars, shall be used for the remfowmg bars at the most outsxde peumeter :
_of structure, excludmg that of uppe1 slab structure

egardmg 1)

. The standard cover is 35mm accordmg to the Specnﬁcattons for nghway Budges of the;,

Japan Road Assocmtlon

(v'Here 45mm cover ~would be ploposed with addnttonal thlckness of IOmm n,
‘consxderatlon of amalgln f01 the constructlon error etc e it

. Regardmg 21 e
The standald cover 1s 40mm and 601nm a

ding to the Vietnamses standard TCXDVN.
- 327:2004. T Lok T L

L egaldmg 3[ : o,.
o Jt'was ant1c1pated from the begmnmg stage that the structure would be affected by sahne
‘splash. As for the Dinh Vu-Cat’ I-Ia1 Budge 1t would be proposed to adopt the painted
1e1nf0101ng bars for the most outsxde pemneter bars 50 as to secure the du1 ablhty WhICh is

’ ;equal to or greater than that of above—mentloned bndge e e k

The bars’ pamted with “Magne lme" whtch 18 categouzed as polyacxyhc ester pamt may
: be adopted as the sald pamted remforcmg bal ' L : Sl

R’e‘garding '.'Magne line" e L
Tlns matenal is - w1dely adopted as coatmg material ‘on the surface of conmete and mst
p1event10n materlal fox steel matenal and it retains the following features; - \
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Certam rust preventxon actmn

The salt wate1 atomxzatlon tests have been performed by offimal body for the. steel mateualy"‘
spamted with the saxd matenal H ' :

The result lS obtamed as - "Rust wxll not be generated after 4000 hours of the salt water:f

atomizati on

Thls resull excels the requued standard of the epoxy pamtmg remfoxcmg ‘bars to the same tests;
~ which i is:"Rust shall not be- genex ted by 1000 hours: ’ ’d»wnhm 1100 hOUIS under the
L salt water atOlTllZElllOIl LEpkS ‘

T herefore 1t could be expected,’that the perfonnance of remforcmg bms painted with the sa1d‘ :
emf'orcmg baxs fo1 the rust prevention.:.

s materlal would be more 1ban that of t

M'echavn"isrﬁl of rust pi"ev'ent

k The epoxy pamted 1e1nforcmg bar secures the effect of rust prevention by mterceptmg salnuty
Therefore, there is no effect of rust pleventmn once sahmty mvades fxom the pmhole ete. In
addition, once rust would be generated, it is conSIdered that behav101 to pull the epoxy pamtmg
apart from the inside of the paint w111 occur. b S :

On the other hand, as for the mechanism of the rust prevention of reinforcing bar painted with
Magne-Line, the stable rust formed on the surface of the reinforcing bar secures rust prevention
effect. Therefore, if salinity invades from the pinhole and rust is generated, it is less likely to
extend its surrounding part. Thus, it can be said that reinforcing bar painted with Magne "Line
has grater performance against the unanticipated scratch comparmg than the epoxy pamted
reinforcing bar.

It is therefore considered that the durability of a main gndel can be secmed by applymg the
counter measures of 1), 2) & 3) as stated above S S e

(3) Regardin exacun‘on management
e 'v It is necessary to provide the construction management standard, since the said matenal shall be .
applied at the site. For thm purpose, the quahty standard of the epoxy’ pamtmg nemfoxcmg bars .
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specified by Japan Society of Civil EngineerS’ shall be adopted.

And that can be defined by’ "The number of pmholes in1m shall be no more than 5 for D19 a1
smaller diameter, and no more than 8 for D22 or bigger diameter.” The standard for D19 refers
to D20.

- <'Reference literature >

"Concrete and reinforced concrete structules - Requlrements of Protectlon f10m Corrosron in
Marine Environment" TCXDVN 327 2004 ’ ’

"Preliminarily design & construction guldelme for the relnforced conc1ete which utilize epoxy
resin painting " Japan Society of Civil Englneers November 2003 '

1.5.5. Steel Pipe

Two types of steel pipe Grade SKK4OO and Grade SKK 490 based on the Japanese Standard
JIS 5525 or equivalent international standard shall be used The pr opemes and str ength-are as
shown below. o ' '

Table 41 Propertles and Stress lelt of Steel Plpe .
Yleld Strength f y E ’?-Tensrle Strength f uo Modulus of Elastlclty

Type : :

| MP) o MPe) . (MPa)
“Grade: SKK 400 {235 o i 400 s 200,000
Grade SKK 490 (315 1490 ' {200,000
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. "Aﬁppe'?di? 4: LlstofC0nstrucflon Equipment

nce, list of construc‘uon eqmpment for the smooth 1mplementatxon of the constructxon
i works are as fOIIOWS but not limited to Numben capacxty and specxﬁcatxons of each equlpment -
, will be optxmlzed when the scale of contract package is. fmahzed ’ '

: 1 General o
| Al Compressor :
3‘Bar Bendmg Machme _‘ o

‘ ‘tCalgo Truck T

- Center Hole Jack o e
; Forklet
s ;fv»'Four Wheel Dnve c (. ep)

. ‘,Fus?l.Tkac

_v;v:Submerglble Pumpj.

: :_Truck Crane
H;:Vehlcle
o Water Tanker’
Welding Generator
Welding Machine

2. Road Works
Backhoe
Bulldozer

Dump Truck
Motor Grader
Wheel Loader
Tired Roller
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Appendix—7: Prediction of I.mpact on-Ambient Air qunvli:tyvand
Impact of Noise during Operation Phase .
1. ‘In‘l“p‘a‘.ct on Atnbient Air Quality during 6pération Phase
1.1. Pollutan't: emission source intensity‘ of. ‘autqr‘no‘,b'ile‘ tail gas i
a) Pollutant emission source intensity of,antoxnenlle tanlgas g

Sources of air pollutmn during oper ation phase are mamly ﬁom ennssmn of velucle englnes _
emission of friction between vehicle tires and road pavement ' Ll

The followmg fonnula is--used to calculate gaseous pollutant (SOZ NOx C‘O and TSP)
dlscharge source 1ntensnty of the planned hlghway : - . '

=T~ ¢ T (N E

O 13600 1000 ( o B

.| mwhich, Q- dlscharge 1nte1151ty of gaseous pollutant (ml/m s (01 mg/m s))'
E;- . :air emission coefficienit of i type vehicle (g/km* velncle)

"Nt ‘ ;jhour traffic volume by i type vehicle (velncle/h)
Vo o :’Conversmn coefficient (ml/g (or mg/g))

v Regaldmg the air emtsslon coefﬁclent E, ? the followmg formulatlon is used1

In Wthh X 1s veh]cle average h0u1 speed (km/h), and a, b c d axe nglCSSlOI‘l paxametexs S
i Table 1 shows the results of calculatxon of E in cases of x= SOkm/h 60km/h and 80km/h fcnf

small car and bi g cat

i Referred td “ﬁﬁ%ﬁé ﬁ%ﬁ%nﬂfﬂi @&'f F<E#: (Technical Handbook for Env1r011mental i
Impact Assessment of Roads) ™, 2007 Revision, Japan Highway Environment Research
Institute (HERI). R
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Table 1 Alr emxssmn coefﬁclents of velucles

(Umi g/lepe) vehicle umr)

Ve |

' Average speed of vehicle

© s0km/h | 60kmh

" 0.00578 |

439E-05 |

0,0637.| - -0.0572

00895 |

0.000735|

393

11501 | 1.0873

e ‘Bygcar | 00318} "-0.0031

: Small car | -0.0687 | :0.000385 |

0.017 |

10,0036 00031

287E-06|

00604 | 00543

| Small car ’ . {125 -00559

05| 10 158

02750 | 02505

- 'Bigcar 109 S -00168

| soz

T 0.0075

‘Bxg car’’

{smau’carg ‘0'073355-‘0 000162 | 13IE
' = 000599”}:5.- _" !

10,1995

“Source of data:

it vehzcle /day)

Year, '

- 2030

| @ Bicyele

40,500

A'(b) Motorcyc]e

165,800 91,20

108,067

3960|1350

© 48,000

axles and mini bus with less| |

2571 8107

: ,(e) Tluck of more than 3 axles and ]arge bus

1,246

« '(f) Traller and- bus with trailer

71

Total =

114,720

‘Small car [(b) +.(:c)j' 3

Big car [(d)-+(e)+(D)]

Source of data: JICA Preparatory Survey Team, May 2010~~~
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Table 3 Daily traffic volume — DinhVu-Cat Hai Secvtiovn i

_(Unit: vehicle /day)

Year 2015- 2020 2030
(a) B1cycle 26,900 40,300 16,800
(b) Motorcycle 41,533 56,733 44,667 |
(c) Car 2,500 8,420 19,860
(d) Trucks of 2 axles and mini bus with less | : o [
than 25 seats 4 ‘ - 2 236 1,330

(e) Truck of more than 3 axles and Igrgé bus 789 ] 1,8 17 s ,131
(f) Trailer and bus with trailer B T3 I 179

© o Total . | 71,982 107,885 88,587 |

Small car [(b) + (¢)] 1 44-033;__ C 65153 64527

‘Big car [d)+(e)+(D] o 049"_ 2432 7,260

Source of data- JICA Pleparazory Survey Team, Ma,]: 2010 S

Table4 Tan Vu - Dinh Vu Sectlon, forecasted alr pollutant emission

» (Umt g/km day)

Year 2015 | 2000 2030 |
so2 | 9277 8978 ] ,8,,791.5
CNox 7,388 -12,102.6_1 41,672.7)
oo 21,3741 | 30,604.4 | 84,590.1 |
TSP 4023 | 62821 1,825.7

. Table5 D‘in’h‘ Vu

o Source of data JICA Prepararozy Sz/rvey Team A/Iay 201 0 L

Cat Hal Sectlon ; forecasted alr pollutant emlsswn

(Umt g/km day) :

i ‘Yé‘ai';’"][ L2015 L 2020 | 2030
“sor | 5028|  5372] 29561
_Nox | 40118] 6371.6] 144613
- co. | 13,0065 ""18 ,209.9 | 33;538.6,:’

s 2197] 3331  643.6

= “Source of data: J]CA Pl epr afoz'y Suy vey. Team May 2010
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