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: Wuthm 9000 mm O
’ Roadway Width o l -

_ R " Figure 5 Vehicular Collision Force
(7) T ram Ltve Laad $TL : »

= Tram Load

A train.load of T- 26, shall be. apphed and conmdered snnultaneously with the vehlcula1 design

hvc load. The train Ioad is shown in Flgure 6

‘; Tram Load (T—26) g
S : 1 1x26'f
¢6‘f- 286" 28 6"

iZ?R (o Fact01 of train load i
v = Maximum speed (kmf'h) of th

(m/s) to be specified. =

R = Radius of the curve (m) -

rain trave Ing‘on the curved t1 ack

Long Rail Longitudinal Load

Long Rail Longitudinal Load = 1.0tf/m/truck x the overall length of the member (fﬂtlﬁck) L
This value shall not exceed 200tf/truck.

Rolling Stock Lateral Load

The roulng StQCk 1318131 load Shau Q Q Q Q LR sk :
l N v: - Q~3 9‘f(pe1 tlack)
l l L Q=2 (per track}

to the 1a11 surface helght

Q
_act at right angle and horlzontally l
l 4X15 6 Incase ofT-26
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Breakmg Load and Startmg Load

The breaking load and starting lo’ad shall act on the frack at the centercf gravity height of the
train load. » - | '

Breaking Load 25% of the characteristic value of train load

Starting Load 25% of the drive wheel axle welght constltutmg the characteristic value of train load

Note: Loading length of train load shall be within the r'mge of maximum effect on the member

1.3.3. Water Loads: WA

V ‘Statlc pressure of water shall beij assumed to act

2

6.
| ~"The plessure of ﬂowmg water actm
oas ‘ B

b (v W), and g (the acceleratlon of gravrty)

For bridges over water way, the-water loads as static pressure buoyancy and snea:m pressure
shall be adopted with following conSIderatlons e . ‘

Strength and Service Limit State

The ‘consequeuces of changes in foundation'_cqudi.tiqn_rs_,res‘ultin'g;f;?_om the de,éigu'ﬂocd for scour
shall be considered. ’ : i ,

Extr“eme Even‘t‘ Limit State (with EO. CT and CV) o
The water loads and scour depths may-b:e based on the meangvaunual discharge.

Extreme Event Limit State'(Witho:ut EO.‘,'-CT' and vy

The structure, shall be checked f01 the consequences of changes in’ foundatlon condmons :
”resultmg from the check ﬂood for scour. ' :

Statlc Pressure

s 1eta1mng water >

_pelpendrcular to the surface that,“

"rwater above the pomt of con51derat10n the den51ty of Water

i ~ Static Water Pressure
Buoyancy . o

- Buoyancy shall be con51de1ed to be an: uphﬁ force taken as the sum of the vertical components
i of statlc pressures actmg on all components below the de51gn water level.

Stream Pressure e

Longltudmal

1n th_'e__:l,chgitudihal duectlon of substructure shall€ be taken -
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P 5 14*10-4C Vz ..where:. . e
p = pressure of ﬂowmg water (MPa)@

i CD ,é drag coefficient for piers as specificed in Table 11
'V = velocity of water for the design flood for scour in strength and
' service limit states.and for the check flood for scour in the
.extreme event.hmlt. state (m/s). -
Table 11 Drag Coefﬁclent ,
. Type ST ForE T
- ‘ySemicit"cu'lar-nosed Pier b‘ s b 00
| Squiare-ended Pier T R 1)
s Debris lodges against the Pier Lo ST o 140
7 -Wedgeihdsed 'Pier with Nose Angle 900 or less” LT 0,80

Ly ,".Transverse

" The lateral, umformly dlstrlbuted pressure on
a substructure due to: water

ﬂowm at an

TTransverse Water Pressure

pressure (MPa) b
lateral drag. coefﬁ01ent Specxﬁed in Table 12

\ Table 12 Lateral Du Coeff clent

Angle 9 belween d1rect10n of-flow and longltudmal axis of the pier |-
o O‘f
'50
100 S sl e 0
20° e e e s 08,
>=30° N T TR

(4) Wave load

Wave load on the bridge structures shall be considered for exposed whele the deve]opment of
significant wave forces may occur.

1.3.4. Wind Load

1) Horizontal Wind Load
1) General

This Article provides design wind loads for conventional bndge structmes F01 long span
o specxﬁc wmd climate studies should be carried out to determine the wmd effects

i ‘;‘\:"“V"Theﬂdesigu windyelocity, V, shall be determined: from:
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V=Vpg*S  Wwhere: v )
 Vp=basic 3 second gust wind Velomty w1th 100 years relurn perlod appropr. iate to the

Wind Zone in~ which the bridge is located, as spec;1ﬁed in Table 13
S = correction factor for upwind terrain and deck height, as specxﬁed in Table 14.

et L
. £ ) (_\. e o . e ‘ -
(U . “
e vh (ARG CEL 3ENG .
f
, . |
LA CHAY : SR DAL
LY F
o 2 OUENG P
b ViN ER B AR \
M i LOBL Sil
i .

r L ‘atlon of Bndge o
Wmd 7 one IV

 Figrs 7 Wind Zone Map in Vietwam

' Table 13 Values of V,B for . Wind Zones in Vietnam

Wmd zone (TCVN2737 1995) e e LT (i)
e : 45
i Rl U ey

v : Sl s

_Table 14 Values of S
B Height of bfidge deck above : Open country Wooded _country.or bmlt—up areas, Built-up areas with

| surrounding ‘ground or water level "< or open water - ' w1th trees or buildingsuptoa - buildings
: *(m) e S xﬂ_axi_xnﬁm height of about 10 m predominantly over

10 m high

o e e 0.81
B N 106l o8
Yol e L g e L10. 0.94
a0 a0 | 113 0.8
so e e 1.16 R R
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. Wmd Load on Structures W" ‘
Trangvers"Wind Load -

The transveme wmd load PD, shall be taken as actmg honzontal[y at the centrmds of the .
appropuate areas, and shall be calculated as:

: P = 0 0006V AC' 1'.8A, Where
o (kN)_ - V:‘ desxgu wmd.velormty (m/s) -

Drag Coefficient C;

o 10 11_,5»-1_5-: 2 o2 %0
Ratlo b/d s

all widt : Jof >br1dge between outer faces of palapets(mm)
upers ructule mcludmg sohd parapets if apphcable(mm)

Flgure 8 Drag Coefﬁc1ent Cd for Superstructures wnth Solld E :

The area df the structure or elé'm‘éut under cbhsidérd‘tidu:A,-, shall be’ the SOlld ar ea in nomlal

projected elevation, without live load, subjected the followmg pr 0v131ons

For superstructures with solid parapets: The area of superstructure shalI 1nclude the area of the ‘
solid windward parapet, but the effect of the leeward
parapet need not be considered.

For superstructures with open parapets:  The area of superstructure shall include both windward
and leeward parapets separately considered. Where there
are more than two parapets, only those two having the
greatest uushlelded effect shall be COHSIdE]Cd

Forvtruss girder superstructures: The wind force shall be calculated vfdr'each'cmuponent'
: separately, - both - windward aud'; leeward;  without
considering shielding. ” i S

~ For piers: - i T Shielding shall not be considered
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Longltudmal Wind Load

The longitudinal Wind load shall be Consldered as follows;

" For piers, abutments, truss girder supe1struc'tures and other superstructure forms Wh‘ich'
represent a srgmﬁcant surface area to'wind loads: parallel to longitudinal centerline similar way

to those for transverse wmd loads
For superstructure with solid elevation: 0.25 “tirnes the transverse wind load =~

Longitudinal and transverse wind loads shall be. ap'plied as separate load cases and, where
appropriate, the structure shall be - checked for the effect of 1ntenned1ate angles of wmd by
resolution of f01 ces.

3) Wlnd Load on Vehlcles WL

When considering ST RENGTH 1 load combmatlon the desrgn wmd load shall be: apphed to’
both structure and vehicles. And longitudinal and transverse wind loads shall be apphed, as:
separate load cases and, where appropria_te,- the strhcture_ shall be checked: for the ef_feot of
intermediate angles.of wind by resolution of forces, o

Transverse

The transverse wmd load on vehmles shall be represented by a lme load of L 50 kN/m actmg“
houzontally, transve1se to the lor1g1tud1nal centerline of the stmcture and 1800 mm above the :
‘ ‘roadway ' ‘ ' ' '

Lon itudihal L

The longrtudmal wmd load on vehrcles shall be represented by a lme load of 0 75 kN/m actmgi
honzontally, parallel o the longrtudmal*" “nter‘:line;o't: thestmctm d 1800 mm above the :

. roadway

: (2) f ‘”Verttcal WmdLoad ‘ g : e
& In case the angle of inclination of the w1nd to the structure less than 5 degrees, a vertical wind
load, Pv, shall be taken as acting’ atrthe cen_trmd,of the appropn_ate area, and shall be calculated

as:

P 000045V A

v (kN) " where: e : =
V= de31gn wmd velocxty (m/s) v

A= plan area of the bndge deck 01 element fm calculatlon of

'vemcal wmd load (m) S

,_'Thls load shall be apphed only fo1 lnmt states that do not involve. w1nd ‘on live load, and only
- when the duectlon of wind is taken to be perpendlculal to the longitudinal axis of the bridge.

- ‘_‘1'.‘3\”.‘5:‘.__\_\‘:\\Earthquake Effects EQ

Earthquake loads shall be taken to be horizontal force effects for rigid-frame _supers__tm'cture‘s,‘;
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lsubstmctures foundatlons and connectlons between superstructures and substmctmes

Selsrmc» effects fox bm\ culvex’ts and buned structurcs need not be cconsidered, ‘except where

ey Cross active fault

These loads are determmed based on the followmg items.

> Acceleratlon Coefﬁclent (AC) at each bndge |

'> Importance Categones (IC) for ach brxdge

: nd_conncctions

Y. V.oV

E _ (1) Analvsxs for Earthg_x_q_zke Loads

»

> SM v——" smgle-mode elastic' method

' > MM = multlmode elastlc ;nethoyd
» TH = time history method

Table 15 Minimum Analysis Reqhii;el'h'ent's for Seismic Effects -

Seismic Zone Single- Span : . Multi-span Bridges
Bridges . . . : , iy .
Other Bridges Essential Bridges - |- Critical Bridges
Regular Irregular Regular Irregular Regular - Irregular
1 No need No need No need No need No need No need No need
2 No need SM/UL SM SMUL | MM | -MM | MM
3 No need SM/UL MM MM MM | MM | TH

2) Acceleration Coefficients (AC) and Seismic Zon’é

The seismic zone of each bridge shall be determined base on the accele1at10n coefﬂcxent usmg
followmg table GLE .
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Table 16 Seismic Zones :
Acceleraﬁon‘coefﬁciems S } Seismic zone v . MSK= 64 class
A<=0.09 DR T © Class<=63
0.09<A<=019 ' 2 ‘  65<Class<=17.5

0.19<A<0.29 v 3 ' 7.5 < Class <=3

According to the Vietnamese Design Code TCXDVN 375:2006 “Design of Structures with
Seismic Isolation”, project site is located on: fhe seismic zone 7, acceleration coefficient
A=0.1291. .

3) Importance Categories

The Owner shall cla551fy the bridge one of th1ee Importance Categones as follows;

»  Critical Bndges
» Essential Bridges
»  Other Bridges

(4)  SiteE [fects |

- Based on the soil profile at each bndge S1te site- effects shall be 111c1uded in the dete1m1nat1on
of seismic loads for bridges. The site coefﬁcxents are shown in Table 17

» » Table 17 Slte Coefﬁcnents
- Site geefﬁcientz R 1 , 7 LA g Profile Type g

e SN L TR

~ Where the soil profiles are follows;
sl 'PrbﬁléiTyp‘e‘ 1

,’ Rock of any descnptlon, exthel shale = llke'o crystallme in natme or Stlff soils where the soil
- depth is less than 60 m, and the soxl types overl' ng _ ck/ are stable deposrcs of sands, gravels,
'_‘01 stiff clays : & ’

Sl Profile Type II

: ‘ Stlff coheswe or deep cohesmnless 50115 where the soxl"depth exceeds 60 m and the soil types
o ,ovellaymg the rock are stable deposxt ) of sands gravels, or stxff clays

e Soxl Profile Tvpe III

i Soft to 1ned1um stlff clays and sands chaiacteuzed by 9 m or 1n01e of soft to med1um~st1ff
- clays : ,
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Sml Proﬁlc Tme IV:

- Sqft ‘clay's; ’ofr Silts greater than 1‘2}’}’r‘n~in\depth-'

v hefelé;éitie’iseismic response co‘efﬁcient,-cs’;‘ for the m™ mode of vibration shall be taken as :

. Cin=12AS/T,?* ~ where: e :
' <= 25A Tm= penod of v1b 'atnon of the mth mode (s) based on the nominal
DT unfactmed
Mass of the component or. structure
“A = acceleration coefﬁment o
8 *sma coefﬁcxent s

: ‘For 5011 prof lesII[and IV and for modes other than. the fundamental mode that have penods
~less 0. 303 Csm shall be taken asio C

> csm = A(O 8+4 o T,,,)

:AIf the perlod of v1brat10n for any mode_ exceeds 4 Os the value of Csm for that mode shall be "‘,

Selsmlc de31gn force effects for substructures and the connectxons between parts of structure o
shall be determmed by d1v1d1ng the fowe effects resultmg from- elastlc analysxs by th
appropnate response modlﬂcanon factor, R s ; i

Table 18 Respons Modlﬁcatlon Factors—Substructures

. Substructure ': N Importance category
: : : S’EZ’Cntlcal | ’Essentml : Othm

Wall-type piers larger dimension S e R 15 Sl sl 20
Reinforced concrete piie bents IR SRR P e R

- Vertical piles only ‘ N 15 S0 300

- With batter piles ‘ 1.5 s 20
Single columns o 1.5 2.0 X
Steel or composite steel and concrete pile bents Lo

- Vertical piles only 1.5 3.5 5,0

- With batter piles : : R 20 3.0
Multiple column bents : LS. 0350 e 50

Table 19 Response Modification FactorsQCcnnecﬁcnS .

Connection ~ - All importance cate'goriee" e
Superstructure to abutment : SR 08
‘| Expansion joints within a span of the superstructure S 0.8
: Cclnnlns. piers, or pile bents to cap beam or superstructure £ : ' 1.0
| columns or piers to foundations 1.0
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If an inelastic time history method of analy51s is used, the response modification factors; R,
shall be taken as 1.0 for all substructure and connections. ‘

(7) Combinatian of Seismic Force Effects

- The followmg two load cases combining elastic member forces resultmg from earthquakes to
the longitudinal and transverse axes of the bridge, should be considered. ‘

Load Case 1: 1.0 FL+ 0.3 FT  where:
Load Case 2: 03 FL+ LOFT ~ FL= absolute elastxc member foxces due to an earthquake
' ‘ ~to the longltudmal axis ‘ :
FT= absolute elasnc member forces due to an edrthquake
to the transverse axxs

1.3.6. Earth Pressure: EH -

Earth pressure shall be considered as a function of the: |

Type and density of soil,
Water content, .
Soil creep characteristié, :

Degree of compaction, -

Tocation of groundWater‘table,
Earth-structule mteracnon

S Amount of surcharge

I_’,Zv;.'\z Y vV V VvV

*‘"}{l”f‘Earthquake effects e

1) Basrc Earth Pressure E

“":Basw eal“[h pxessule shall be assumed to/ be
lmeally plopomonal to the depth of eart _and ‘
'takenas : : (RN DR ey

Rnnniif
S ) , ' - Earth Pressure
‘p=‘:Ky',s gz(*lOg) S where: i
b —basic ealth plessule (MPa) e e

K = coefﬁment of lateral eaﬂh pressu1e wE

s = density ¢ of soil (kg/m ) o
~z =deptht below the surface of earch (mm)
i g = gxavxtatxonal accelelatlon (m/s')

The 1esultant lateral eanh load due to the weight of’ the backfill shall be assumed to act at a
helght of 0.4H above the base of the wall, where H is the total wall hei ght measured from the
surface of the ground to the bottom of the footing. : ;
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e ‘,;"‘.(2) . At—Rest Lateral Earth Pressure Coeﬁ" c:ent, Ko =
A - gr . = effective friction angle of soxl
onso dated soxls e
o m,f Tl o B coefﬁcxent of earth pressure at rest
v m(pf) (OCR) i o OCR overconsohdat_lqn_ratxo (refer to Table 20)
:f‘or overconsohdated smls AR R e ‘
Table 20 Typlcal Coefﬁcnent of Lateral Earth Pressure At-Rest
: Sail TYPE b Coeff menl of Latera] Earth Pressure Ko~
h OCR=5 OCR=10.
| Loose Sand 110 1,60
| Medium Sand 1.0 1.5
Sy [ Dense Sand - ‘1.00° 1.50
o Silt (ML) . ’ o 110 1.60
| Lean Clay (CL)I.. TR 120 165
| Highly Plastic Clay (CH) = = 110 1.40

vertical (deg)

¢

4

‘cos’(¢-0) s
lco sﬂr(efsw)s@ ¢:ﬁ—:,a)“
; cos(¢9+§)cos(9 a)l

friction apgle tweenﬁlland wé;ll: ,

e angle of fill to the honzo

1 angle of back face of wall to the

_ Earth Pressure -

effective angle of internal frictioﬁ '(‘d'{:g’) . TR

Passive Lateral Earth Pressure Coefficient, Kp

For noncohesive soils, values of the coefficient of passive lateral earth p;'éssure,Kp 'may‘be’
taken from Figure 1 of Specification 22 TCN 272-05 for the case of a slopin'g or'vertical' wall
with a horizontal backfill or from 3.11.5.4-2 of Spemf cation 22 TCN 272 05 for the case of a
vertical wall and sloping backfill.

For conditions that deviate from those described in Figures 1 and 2, the - passive ‘pressm'e may be

calculated by using a trial procedure based on wedge theory. When. wedge theory is used the

limiting value of the wall friction angle should not be taken lalgel than one- half the angle of
internal fnctlon .

For cohesive soils, passive pressures may be estimated by:
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(3)

pp=

*y, g*z*lO +20w/Kp ~where:

pp = lateral earth p1essu1e (MPa)
v, = density of soil (kg/m®)

z = depth below the surface of soil (mm)
unit cohesion (MPa)

Ky

Seismic Active Earth Pressure Coefficient Kae:

-~ Seismic active earth pressure Paé 'sHalll'bﬂe"‘takch as:

Pae=

for which:

Kae .=

-
[
t

&
|

e vértiqal-faccelefatidn '_C'Oe__fﬁciegt__

';—ngz(l*kv)walO"é o
I, cos6, cos* Acos(5+6+6,).

cos(§+6+6, )cos(a-6) | -

il

arc tan (kh/(1-kv)) (deg)
horizontal acceleration coefficient

- for which:

- where:

| 0y = ; :

. {1 ; \/ sm(ms)sm(qs 7 +a)T |

i \‘houzontal accelelatlon coefﬁcnent :

 cos (¢ 6’ +9)

I, cos@ cos 0005(5 6+9)

005(5 9 + ¢9

o

)cos(a 6)

arc tan (kh/ (1 kv)) (deg)

s vel“tical 'aé‘Celel'atiOn coefficient

coefﬁment of passive lateral earth pressure ‘

July 2010
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1 3. 7 Force Effects due to Supenmposed DeformatlonS' TU TG SH CR SE

§ (1) 'Um orm Teimn eralure» TU o

E'The maxrmum and mmrmum average bndge temperature specified in TVCN are shown in
ble 21 The drfference between the maximum and minimum ‘average bridge temperature and .
~the base constructron ternperature assumed in the desrgn shall be used to calculate thermal
. deformation effects. “These ate based on shade air temperature ranges of 0 °C to +45°C north of
-y la‘utude 16°N (Hal Van Pass) and +5 .°C t0»+45 °C south of latltude 16" \ '

The settmg temperatme of the bndge sh l be taken ; _heractuttli;_air }temperature-averaged over ,Z“*:

| ‘Steel deck on steel girders or | -
box

& Climaté Zone.

Concrete:’ superstructure ol

e {North of Latrtude 16 Deg N

(Hai Van Pass)* = :
" | South of Latitude 16 Deg N
'(Har Van Pass)

’ ’*': For 51tes north of 1at1tude 16° N aud at an elevatro above s sea leve
Fxgure 9 shal] be reduced by 5 °C‘ ' i

4T ol acci+e3ce

+1o ‘Clo+47°C | #2°cio+63°C

t than 700 m Itﬁé‘r‘rtirtimum temperature in the

Temgerature Gradrent;"'TG o _ SE o
The \ffect of vertlcal drfferennal temperature gradrents through a brrdge superstructure shall be
denved for oth posmve temperature differential condltrons (top surface: hotter) and negatrve :
temperature 'dlfferentrals (top ,surfacel cooler). Dlmensron- ‘_‘A” in_Flgure‘r 9 shall be taken as; .

F or concrete superstmctures that are 400 rmn or more in depth =

For steel/concrete composrte superstructuree ;{5—~ t _='dep_th of conerete deck e
. Tiiin : ,
L Yok e A
=3 .
3 2 v

E /
2l 4 |/
g |
@ 1
g 1 Steel
2 I
2]
b 1
S I
Sl d i
al g ,
ot 4 T3

Figure 9 Vertical Temperature Gradient

The temperature gradients given in Table 22 apply to bridge decks w1th 100 mm thrckness of,
surfacmg Where a different surfacing thickness is used, the values should be ad_]usted !

accordmgly
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Table 22 Temperature Gradlent ( C)
“T1 T2 . T3
Positive 123 +6 ‘ +3
Negative -7 -1 0.

(3  Creep and Drying Shrinkage
Influences of creep and -drying shunkage are varied from condmon of the land, quality of the
materials, dimension of the membe1s the ages and the ‘erection. methods To evaluate the
differences. of the ages. varied from the erectmn methods accurately have to cons;der not only
the amount of the final creep drying shnnkage but also theer ecnon order and progress of the

creep drying shrmkage In this project, ‘the regulatrons for creep drymg shnnkage of CEB-FIP :
model code (MC78) mentroned in AASHTO 54. 2 3.11s apj : :

H. Creep Coefﬁcxent

~According to MC78, the total strain related the stless at t when the ﬁxed contmue st1 ess is acted' :
by t0 is shown in the following equauon as the sum of elastlc stram occuned at t0 and creep 3"
stram occurred from between tpandt. - A At : L

E 3 (t to) (o 0)/Ec(to)+(0 o)/Ec 28*<b(t to)_’:3

1 Where Ec(to) «Elastie modulus for concrete of the aget

Ec 28 ’ Elast1c 1n0du1us for concrete of the age f01 28days
o) Creep stram prog1 eSS between from tO tot glven in MC78

ey fto use the elastlc modulus for concrete of the age f01 28days all the tlme

The creep coefﬁment s dec1ded by the followm . equatlon ST

’"7¢1~¢dﬁ3d(t1t&1)+¢ﬁ{ﬁfan Bfarn}

Whele, : A(pn el ;'Cleep coefﬁcxent progress between ti- 1 and t1
- ody: - Basiccreep coefﬁc1ent04aga1nst late elastic straln
o f i Using the number of Table 23 according to the environmental -
9 . condition by basic creep coefficient against the flow.
Bd (t’i —t‘i‘— 1)_ , Usmg the number of the Table 24 by the coefficient for the changes
c " with times of late elastic strain.
e N BE (') - ' Using the number of Table 24 according to the theoretical thickness
o Sor -.of materials by the coefﬁment for the changes with tnnes of flow.
AT The ages of concrete after loadmg _ "
~oe o Effective age fixed by the kinds of cement and surround avelage “
tli 1 temperature during concrete hardemng ~ :
e : '—a/SOZtl(T(t1)+ 10)*ti S -
iy - Using the coefficient related the hardemng speed of concrete
T . normal concrete: 1.0, h1gh speed concrete 2. 0
G T(t 1) ' Average temperature of t i days. '
e hth . A*Ao/u (theoretical thickness)
N e Usmg the number of Table 23 by coefﬁc:ent related the

envir onmental condition.
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oA TR . Sectional area of the materials. . : i
e Circumference length(m) of the connected sec’uon to the air of
matenal' ectlon : e

Table 23 (pf{ 5 €S and k

‘EnvxronmemCondmon L of g5, (x10—6) A

‘atlve Humldny (%) £ -l;lOO (Underwater) o os =100, 60
190 il 3 a0 10
0 REIE : L . 3
A 2
EffectweAge(Day) ﬂd(t i-t’- l) :
o g0 | sme0 |
*‘--‘ro.zga_ i 4 fio
0300 | - -
Lo ; 0.140
0.185
0,235
0.280
0330 |
0375 0|
osso?ﬁ 1395 1215 1.020 0.435.
o945 | 1e00 | a3 | iaos 0366 |
0985 | 1698 | 154 | i3m0 0703 |
1.000 1762 | 'iv.ss/glr 1416 0842 f
1000 | 180 | 1es0 | 1sio | 1 rooo ]
1.000 1846 | 1695 | 1545 1085 |
1.000 1.850 L700 | 1,500 ° 120
w0 1000 1.850 1700 | 1550 L1200
2) Drying Shrinkage
Drying shrinkage is decided by the following equation,
ges i =eso (Bs ( t”’i) —PBs where, e
(t7i—1)) Acgcs,i: Drying shrinkage which progress during ti - 1 toti

50 :Using the number of Table 23 according to the basic
drying shrinkage strain and environmental condition.
Ps(t’i) :Using the number of Table 25 accmdmg to the
theoretical thickness of materials by the,‘vcoefﬁment fO,l,t‘h“e G
changes with times of drying shrinkagé; e ,
ti :Effective age fixed by the surrounding av.e‘rage Fo i
temperature during concrete hardening. T
=1/30%ti (T (ti) + 10)*ti
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Table 25 Coefﬁcnent Bs(t"n)

: ; ! Coefficient "Bs(t"iy against hth (cm) .

| . Effective Age (Day) s L 10 20 40 80 >=160
1 _ 0110 0,040 0.010 0.0 0.0 | 00

’ o o 0.170 0.080 0.020 0.0 0.0 00
5 10290 0.160 .|  0.055 0.005 0.005 | . 00
10 “ ' 0.420 0.240 0.100 0.005 $0.020 .00
20 0.560 - 0.340° - 0.160." - |~ 0.060 70.030 0.0
50 0760 | 0510 | 0270 0,120 0.055 10.010
100 ' 0.900 0.650 0375 |, 0185 . | 008 . .| 0.020
200 1.020 0,780 | 049 |7 0260 | 0120 0.045
500 Clootnro0 v | 09100 | 06600 f 0410 | 0,210 0.090
1000 1160 098 | 0770 [ 0550 | 0340 10.175
2000 COULI907 | 1040 | 0840 | 0660 | 0.500 . 0.310
5000 5 1200 .. . 1050. .. 0885 |--0750 -] ..:0660- | 0510
10000 : 1.200 1.050 | 0.895 | 0790 S 0725 | 0640
20000 - - G 1200 1,050 |- 0.900- | % 0.800 0.750 20,700
o - 1.200 - 1.050 | . 0.900 - | 0800 .| 0750 | 0700

“@ Friction Forces: FR _ _ i
Forces due to friction on the sliding or rotating surface shall be‘cens’idered "The value of
friction coefﬂ01ents are depend on the specification of each ploduct Based on: the fonne1
projects in V1etnam the friction coefﬂments of elastmetric bearmg shall be as 0 15

o Ke_ssd_C_Mf

Al brldges crossmg navigable wateiways shall be deSIgned f01 vessel colhsxon wnth the
i , substructure and where approprlate, the supexstmctme B e

The Owner shall estabhsh and/or approve the desngn vessel(s), de51gn velomty, and any specxﬁc,
' 1th‘the Vletnam Inland Waterways Buxeau or the

i requuements for the bndge in’ consxderan:
£ ,Vletnam Manne Authouty, as appl oprlate

1) i sDe51gn Vessel oy s ,
e ,~r‘T he deSIgn vessels and theu dlmenswns are glven for -varlous classes of nav1gable waterway‘
i shown in Table 26 and Table 27. ' i

Table 26 Desxgn Vessels for Classes of Navngable Waterway

Class of navngable waterway i PR Des1gn vessel tonnage (dwt)
el S - Self Lropelled vesse] .. - Towed barge
shliadii e 3000, i 500
R 1000 s
M e et
AV e 200 a 1400
LN a4 b o
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