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DESIGN REPORT 11
STRUCTURES, PACKAGE-1

CHAPTER1 GENERAL

1.1 Summary of Categorization

1.1.1 General

The structures of Package -1 and 3 were categorized into the
following summary tables with considering the design conditions
and dimensions of the structures, and the design analysis was studied
for the most severe design condition.

The categorized structures are summarized as follows:

Table 1.1 Summary of Categorized Structures

Structure Number of : Remarks
Categorized
_Structures
1) Bridges .
1-1) Superstructures 15 fypes PC Box: | 2types
PRC Hollow Slab: 2types

PC Composite I beam (Connected):  Btypes
PC Composite I beam (Simple Span):  3types

1-2) Abutments 11 types Reversed T type
1-3) Piers _ 16 types 3 column fype: 8 types
Solid single column type: 2 types
. Wall type: 6 types
2) Culvert- Box
2-1) CulvertBox - ' 14 types 1 cell type: ' 10types
, | 2 cells type: 4types
2-2) Wing Wall 3 types

I-1-2



112  Bridges

(1) Superstructures

Table 1.2 Summary of Superstructures for Design

Type for Design Span Arrangement Name of Bridges
PC Box Girder Case 1 42+75+42 - CaiRang Bridge (Package ~3)
Case 2 36.5+57+36.5 - Tra On Bridge (I’a.ckage -1)
PRC Hollow Slab  Case 1 4 @25 - NH. 91B, Over Bridge
(Package-3)
Case 2 2@245+345+2@245 - NH. 54, Over Bridge
(Pacakge-1)
PC Composite Case 1 37 (H=1.85)+ 31 (11=1.85) - Cai Rang Bridge (Package - 3)
I beam " Case? 37 {H=l.85) +31(H=1.65) - CaiRang Bridge (Package - 3)
(Connected ~ or Case3 25(H=1.45) + 37(H=1.85) + - Smail Tra Va Bridge (Package
Simple Spans) o 25(H=1.45) -1 _
Case 4 | 28(H=1.65) + 37(H=1.85) v Cai Da Bridge (Package-3)
28(H=1.65) - Cai Nai Bridge (Package-3)
Case 6 28(H=1.65) + 25(H=1.65) + - Ap My Bridge (Package-3)
37(H=1.85) + 2@25(H=1.65) | |
Case7  5@37(H=185) - large Tra Va Bridge
(Package-1) |
- Tra On Bridge (Package-1)
_ - CaiTac 1 Bridge (Package-3)
Case 8 | 28(H=1.65) + 37(H=1.85) + - NH No.91, Rampway Bridge
28(H=1.65), *W=6.5 (Package-3)
PC Composite Cage 1 25(H=1.45) - Ba Mang Bridge {Package-3)
T beam Case 2 31(H=1.85) - CaiRang Bridge (Package-3)
(Simple Span) -Case 3 - CaiRang Bridge (Package-3)

37(H=1.85)

m-1-3

Cai Tac 2 Bridge (Package-3)

- Remarks:  (I1=1.65} indicates 'the'height of PC I beam,
*W=6.5 indicates the Carriégeway width of the Bridge Case 8,



(2) Abutments

Table 1.3 Summary of Abutments for Design

Type for Height of abutment Type & Diameter of Piles
Design
Al 9.2m Cast in Place Concrete Pile
1.5m
A2 : 9.2m Cast in Place Concrete Pile
1.5m
A3 8.2m Cast in Place Concrete Pile
1.5m
A4 8.8m Cast in Place Concrete Pile
_ 1.5m
Ab 8.0m Cast in Place Congcrete Pile
_ 1.5m
A6 752,76,78m " Cast in Place Concrete Pile
1.5m
A8 8.0m Cast in Flace Concrete Pile
. 1.5m
A2-DP 9.2m _ Driving Square Pile
_ _ ' : 0.45m x 0.45m
A3-DP 8.2m Driving Square Pile
| | 0.45m x 0.45m
A7-DP - 7.6m - Driving Square Pile
: 0.45m x 0.45m
AQ-DP 7.8m Driving Square Pile
' ' 0.45m x 0.45m
Notes: In the Design of “Type A6”, the highest Abutment (7.8m) was
studied.
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(3) Piers

Table 1.4 Summary of Piers for Design

Type for ~ Height of Piers Type & Diameter of Piles Type of Pier
Design
P2 8.6m, 9.1m Cast in Place Concrete Pile 1.5m Solid Single Column Type
P4 12.6m, Cast in Place Concrete Pile 1.5m Wall Type
13.6m,14.4m
P5 11.2m Cast in Place Concrete Pile 1.5m - Wall Type
Pé 9.5m Cast in Place Concrete Pile 1.5m 3 Column Type
P7 7.4m Cast in Place Concrete Pile 1.5m 3 Column Type
P8 8.0m, 8.7m, Cast in Place Concrete Pile 1.5m 3 Column Type
9.0m
P9 9.1m, 10.8m Cast in Place Concrete Pile 1.5m 3 Column Type
P11 8.4m, 9.0m Casf: in Place Concrete Pile 1.5m 3 Column Type
P13 8.1m Cast in Place Concrete Pile 1.5m Wall Type
P14 8.5m Cast in Place Concrete Pile 1.5m Wall Type
P15 9.0m Cast in Place Concrete Pile 1.5m Wall Type
___Ple 91m Cast in Place Concrete Pile 1.5m Wall Type
P3-DP 9.2m Driving Square Pile 0.45m x 0.45m  Solid Single Column Type
P6-DP 8.7m Driving Square Pile 0.45m x 0.45m 3 Column Type
Po-DP - 11.5m Driving Square Pile 0.45m x 0.45m = 3 Column Type
P12-DP 7.7m Driving Square Pile 0.45m x 0.45m 3 Column Type
Notes:

In the Design, the highest Pier was studied for the types of piers with some heights.
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1.1.3

Culverts

Table 1.5 Summary of Culverts for Design

Type for Size & Number of Cell Facilities in the Cell
Design Width x Height x Number
B1 25mx15mx1 Waterway
B2 25mx20mx1 Waterway
B3 3.0mx3.2mx1 Waterway
B4 3.0mx35mx1 Waterway
B5 30mx3.8mx1 Waterway
B6 50mx3.8mx1 Waterway & Foot Path
B7 - 5.0mx4.0mx1 Waterway & Foot Path
B8 50mx4.0mx1 Waterway _
B9 50mx4.5mx1 Waterway & Foot Path
B10 6.5m x 4.5m x 1 Waterway & Foot Path
B11 25mx1.5mx 2 Waterway
B12 25mx2.0mx 2 Waterway
B13 25mx2.0mx2 Waterway
B14 5.0mx 4.5mx2 Waterway

(2) Wing Wall

Table 1.6 Summary of Wing Wall for Design

Type for : Dimension
Design Length of Footing x Width of Footing x Maximum Height
Wil 8.7mx 4.1m x 5.9m
w2 7.2m x 3.5m x 5.1m
W3 3.5m x 1.9m x 3.0m
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1.14  Types of Structures in Package-1
Table 1.7 Summary of Types of Structures in Package-1
<1> Bridges
Superstructures Substructures
Large Tra Va (STA: 0+578.55 ~ 0+860.15)
- PC Composite ] beam (Connected): Case? Abutments: Al: Type Al A2: Type Al
Piers: P1: Type P6 P2: Type P6
13: Type P6 P4: Type P6
PS5 Type P6 P6: Type Po
P7: Type P6
Small Tra Va (STA: 1+866.25 ~ 1+953.75) o
- PC Composite I beam (Cbnnected): Case 3 Abutments: Al: Type A3 A2: Type A3
' Piers: P1: Type P7 P2: Type P7
Tra On (STA: 3+582.00 ~ 3+842.00) ' .
- PCBox Girder: Case 2 Abutments: Al Type Al A2: Type Al
- PC Composite I beam (Connected): Case 7 Piers: "P1: Type P2 P2: Type P2
P3: Type P4 P4: Type P4
PS: Type P2 P6: Type P2
NH No.54 Interchange Over Bridge (STA: 3+129.68) - _
- PRC Hollow Slab: Case 2 Abutments: Al: Type Ad A2: Type A4
Piers: Pl: Type P14  P2: Type P13
P3: Type P13 P4: Type P14
<2> Culverts _
STA Typeof  Typeof STA Typeof  Typeof
Culvert  Wing Wall Culvert  Wing Wall
(MAIN ROUTE) (INTERCHANGE 2)
Km 0+51.8 - Type W1 | Ramp "A"-Km 0+300  TypeBl  Type Wl
Km 0+183.7 TypeB3  TypeW2 | Ramp"B'-Kmo0+220 TypeBl  TypeWl
Km 0+369.5 " TypeB3  TypeW2 |Ramp'C"-Kmo0+240 1yPeBl  Type Wl
Km 140632 (Pathy ~ TypeB9  TypeW3 | RampDr-Kmo+300  TypeBl  TypeWl
Km 1+300 TypeB11  Type W1
Km 1+560 TypeB4  Type W2
Km 2+150 - TypeB12  TypeW1
Kim 2+620 (Path) TypeB6  Type W2
Km 2+835 TypeB12 Type W1
Km 3+170 Type B11 ~ Type Wi
Km 4+125 Type B11  Type W1
Km 4+318 TypeB14  Type W3
Km 4+640 (Path) Type B10  Type W3

i-1-7



Pl: Type P3-DP

115  Types of Structures in Package-3
Table 1.8 Types of Structures in Package-3 (1/2)
<1> Bridges
Superstructures Substructures
Cai Tac 1 (STA: 8+456.85 ~ 8+0642.75)
- PC Composite I beam (Connected): Case7 Abutments: Al Type. Ab A2: Type Al
Piers: Pl: Type P11 P2: Type P8
_ P3: Type I’8 P4: Type P11
Cai Tac 2 (STA: 9+431.45 ~ 9+468.55)
- PC Composite I beam (Simple Span):Case 3 Abutments: Al: Type A8 A2: Type AS
Cai Da (STA: 10+416.25 ~ 10+509.75) _
- PC Composite I beam (Connected). Case4 =~ Abutments: Al:Type A6 A2: Type Ab
' _ Piers: Pl: Type P9 P2: Typ'e P9
Ba Mang (STA: 11+202.45 ~ 11+227.55) :
- PC Composite I beam (Simple Span):Case'l Abutments: Al: Type AS-DP
: - ' AZ: Type A9-DP
Cai Nai (STA: 12+336.25 ~ 12+429.75)
- PC Composite I beam (Coﬁnected): Case 4 Abutments: Al: Type A3-DP
' A2: Type A3-DP
Piers: P1: Type P9-DP
_ : P2: Type P9-DP
Ap My (STA: 13+109.55 ~ 13+250.45)
- PC Composite I beam {Connected): Case 6 Abutments: Al: Type A2-DP
' ' A2: Type A2-DP
Piers: P1: Type P12-DP
| P2: Type P9-DP
P3: Type P9-DP
P4: Type P12-DP
Cai Rang (STA: 13+806.40 ~ 14+064.90)
-- PC Box Girder: Case 1 Abutments: Al: Type A2-DP
- PC Composite I beam {Connected): Case 1. A2: Type A2-DP :
- PC Composite'l beam {Connected): Case 2 Piers: P1: Type P2 P2: Type P5
- PC Composite I beam (Simple Sﬁan): Case 2 P3: TypeP5 P4: Type P2
' . PC Composite I beam (Simple Span); Case 3 P5: Type P6-DP
NH No.91B Interchange Over Bridge (STA: 10+000.00)
- PRC Hollow Slab: Case 1 Abutments; Al: Type A2 A2: Type A2
Piers: P1:TypeP15  P2: TypeP16
. : P3: Type P15
NH No.91B Interchange Ramp Way Bridge
- PC Composite I beamn (Connecte'd): Case 8 Abutments: Al: Type A7-DP AZ; Type A7-DP

P2: Type F3-DI

Piers:

[i-1-8



Table 1.8 Types of Structures in Package-3 (2/2)

<2> Culverts

STA Type of Type of STA Type of Type of

Culvert  Wing Wall Culvert  Wing Wall

(MAIN ROUTE) (MAIN ROUTE)

Km 7+820 Type B5  Type W2 | Km 13+600 TypeB1l  Type W1

Km 7+950 TypeB12 Type W1 | Km14+247 Type B7  Type W3

Km 8+820 Type B12 Type W1 | Km 14+450 TypeB11l Type W1

Km 9+326 Type B12 Type W1 | K 14+625 TypeB11  Type W1

Km 9+760 TypeB11 Type Wi | Km 14+890 Type B11  Type W1

Km 10+310 Type B12 TypeW! | INTERCHANGE 3) |

Km 10+690 Type B11 Type W1 | Ramp"A"-Km0+154 TypeBl11 Type Wi

Km 10+950 TypeB11 TypeW1 |Ramp "B' - Km TypeBll TypeWi

- 0+286.5 N

Km 11+451 TypeBI1 Type W1 | Ramp "C"-Km0+300 TypeB8 Type W3

Km 11+690 TypeB12 Type W1 | Ramp "D"-Km 04300 TypeB2  Type W1

Km 11+976.50 ( Path) Type B7  Type W3 Ramp "B - Km 0-1;300 Type B8  TypeW3

Km 12+180 . Type BI3  Type W1 |

Km 124592.50 (Path) ~ TypeB7  Type W3 | (NTERSECTION 4) |

Km 12+756 Type B5  Type W2 Ramp "B" - Km0+223 Type W1

Im-1-9
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1.2 Design Condition

121

122

General

Generally, the design method, the design theory, and the design

philosophies were based on the “Design Criteria on the Detailed

Design of the Can Tho Bridge Construction in Socialist Republic of
Viet Nam”, September , 1999.

References and Software

(1) References

- Design Criteria on the Detailed Design of the Can Tho Bridge
Construction in Socialist Republic of Viet Nam, September , 1999

- The AASHTO LRFD 1998 Bridge Design Specification shall be applied for

design excepting the live loads.

- The Standard Specifications for Highway Bridges (Japanese Road
Association ~ 1996)

- The Design Specifications for Highway Bridges and Culverts

(22TCN18-79)

(2) Software

- UC-Dos
- UC- ﬁridge

© - APPLLO Grid
- SAP 200q

- LEAP-5

- Microsoft
Excel

Japanese Software, applied for Substructure and
Foundation Design '

Japanese Software, applied for the Superstructure
Design of PRC Hollow Slab

Japanese SoﬂWare, applied for the frame analysis of
PC Composite I beam

US. Software, applied for the Frame Analysis of
Superstructures & Substructures

British Software, applied for the Superstructure
Design of PC Box Girder, and the Frame Analysis of

Culvert Box & Multicolumn or Rigid Frame Piers

Applied for the Sectional Analysis of RC Concrete
Sections '

1I-1-10



123  Load and Load Combinations

Generally, Loads and Load Combinations were based on the “Design
Criteria”. Addition were described as follows:

Table 1.9 Addition of Loads

Live Load Refer to “Design Criteria”
Japanese Live Load B for Bridges
Vietnamese HK-80 Load for Culvert Box
Creep & Shrinkage (PC Box Girder & PRC Hollow Slab)
- “CEP-PIF” was applied to define the Creep & Shrinkage.
{PC Composite I beam)
- Creep Coefficient t = infinity 2.2
- Creep Coefficient of slabatt=12
- Different Shrinkage between Girder & Slab at t = 140days:

© 0.00004
Settlement of Piers (PC Box Girder)
“{Displacement) - 15mm in the vertical direction

(PRC Hollow Slab & PC Composite I beam)
- 10mm in the vertical direction
Vessel Collision Force Loading Elevaﬁoﬁ: Water level with 5% frequency
Force: The formula defined in Clause 3.14, AASHTO
LRFD was applied. In this formula, vessel impact
velocity was defined as the velocity of water flow,
and Dead weight tonnag’e. of vessel was defined

bhased on the Vietnamese Classification of Streams.

-1-11
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Figure 1.1 Japanese Live Load B (L Load) for Bridge Design

Table 1.10 Japanese Live Load B (L Load) for Bridges
L: Span Length (m)

~ Main loading {max. loading width 5.5m) Sub-Loading
pl-Loading p2-Loading
Loading Weight (kgf/m?) Weight (kgf/m’)
length D For M ForV L<=80 | 80<L<=130| L>130
10 1000 1200 350 430 - L 300 50% of main
loading
LONGITUDINAL DIRECTION TRANSVERSE DIRECTION
: 1200 : Gy i 1200 " 'i—'“ﬂ”“f
w1y 0Ty 01| AT E O ) S 'l
} I i‘ b \!t / I\,Jl'_._-' y F oy | W ]
S AN : ;i— N /500 \.\
. : al i; aj 11! a) ﬂ 0] % j by E ! by !
| |

- Figure1.2 Vietnamese HK-80 loading for Culvert Design
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Combination of Loads for individual structures are summarized in
the following;:

Table 1.11 Combination of Loads for Structures

(1) Superstructures

- Check of tensile stress SERVICE-III
- Check of resistance STRENGTH], STRENGTH-III &
STRENGTH IV
(2) Substructures & Foundations '
- Abutments STRENGTH I-1, STRENGTH -2, STRENGTH I-
3, EXTREME EVENT I-1, and EXTREME EVENT
12 '
. Piers ' - STRENGTH I-1, STRENGTH 1-2, STRENGTH 11,
EXTREME EVENT -1, EXTREME EVENT I-2,
" and SERVICE I
(3) Culvert Box
- Culvert Box | STRENGTH I, STRENGTH 1V, and
|  SERVICEI
- Wing Wall  STRENGTH & STRENGTH II

ifI-1-13



1.24  Soil Properties for Design
Table 1.12 Summary of Soil Properties for Design (1/2)
STA B.P. ~ 4+500 4+500 ~ 7+600 7+600 ~ 11+000 11+000 ~ E.P
(Package-1) (Package-3) (Package-3)
; - LargeTra Va - CaiTac1 - BaMan
Bridge & _ 8
& - Small Tra Va Cai Tac 2 - CaiNai
- TraOn CaiDa - ApMy
- Interchange Interchange - CaiRang
No54  Over No.91B Over
bridge bridge
Rampway
Bridge of
Interchange
: No.91B
No. of Bowling D-1~D-9 - D-18 ~ D-21 D-22 ~ D-28
Point
N 1 1 1 1
b 5 5 4 4
' 16 16 16 16
L T Y :
ge Y 7 7 7 7
C 10 10 10 10
E0 2000 2000 2000 2000
qu 30 30 35 20
N 8 2 18 20
b 14 14 14 14
Y 19 19 19 19
Lacyzer v 10 10 10 10
C 20 20 50 50
EO 5000 8000 12000 3500
qu 60 150 220 150
N - 20 - -
¢ - ‘ 10 - -
Layer Y i 198’ i -
Y - : - -
5/t ¢ ; ' 10 ; ;
E0 - : 13000 - -
- qu - 300 - . -
* Notes: N: N value (Blows/300mm}) C: Cohesion (kN/m?2) _
- > Friction Angle of Soil (Degree) E0:  Modulus of Deformation (kN/m?2)
R Unit Weight of Soil (kN/m3) "~ qu: - Unconfined Compression Strength
y:  Dry Unit Weight of Soil (kN/m3) (kN/m2)

* Friction of C1 Layer was ignored.
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Table 1.12 Summary of Soil Properties for Design (2/2)

STA B.P. ~ 4+500 4+500 ~ 7+600 7+600 ~ 11+000 11+000 ~E.P
{Package-1) {Package-?) (Package-3) {Package-3)
i 1o - LargeTra Va - - CaiTac1 Ba Mang
Bridge _ Small Tra Va - CaiTac2 Cai Nai
- TraOn - CaiDa Ap My
- Interchange - Interchange Cai Rang
No.54  Over No0.91B Over
bridge bridge
- Rampway
Bridge of
Interchange
No.91B
No. of Bowling D-1~D-9 - D-18 ~D-21 D-22~D-28
Point
' N 28 25 29 28
) 15 15 15 15
195 19.5 195 19.5
Layer 3 10 10 10 10
5t/C1 ¢ 170 170 170 170
EQ 19000 17500 20000 19000
qu 450 450 450 450
N 60 60 60 60
) - 40 40 40 40
¥ 21 21 21 21
Layer 12 12 12 12
51 C 50 ' - 50 50
E0 27000 27000 27000 27000
qu : 1000 1000 1000 1000
* Notes: N N value (Blows/300mm) C Cohesion (kN/m2)

SR Friction Angle of Soil (Degree) ED:  Modulus of Deformation (kN/m2)
¥ Unit Weight of Soil (kIN/m3) qu:  Unconfined Compression Strength
vt Dry Unit Weight of Soil (kN/m3) (kN/m2)

* Friction of C1 Layer was ignored.
125  Design of the Connecting Portion of Pile Top and Footing

The following analyses were studied for the conn.ecting portion of
pile top and footing, based on the “Japanese Manual for the Design of
Pile Foundation”: ' :

(1) Checking of Push out Force
1)  Vertical Bearing Pressure of the Pile Cap caused by the Pile
The following formula should be applied for the checking:

0, =P / (aD?/4) <=0,
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(2)

where, P: Axial Force of Pile
D: Diameter of Pile
o, Vertical Bearing Pressure of Pile Cap
o,: Allowable Vertical Bearing Pressure of Pile Cap
(0.5 x o, = 0.5 x 240 kgf/em? = 120 kgf/cm?= 11.8 Mpa)

2)  Vertical Punching Shear of the Pile Cap caused by the Pile

t.=P/{nx{(D+h)xh} <=1,

where, P:  Axial Force of Pile
D: Diameter of Pile
h:  depth from the pﬂe head to the upper surface of Pile cap
t.. Punching Shear of Pile Cap
t,: Allowable Punching Shear of Pile Cap

(9.0 kgf/cm =0. 88 Mpa)

Checking of Honzontal Force

1) Horizontal Bearing Pressure of the Pile Cap caused by the
Pile | |

=H/ (D) <=0,

where, H: Horizontal Force at the top of Pile
- D: Diameter of Pile
;' 100mm (Embedded length of Pile into Pile cap)
.,: Horizontal Bearing Pressure of Pile Cap
_ dca . Allowable Hofizontal Bearing Pressure of Pile Cap

(0.3 x o4 = 0.3 x 240 kgf/cm® = 72 kgf/cm2 =7.0 Mpa)

2)  Horizontal Punching Shear of the Pile Cap caused by the
Pile

1:C=H/ (v x 21+ D + 2W)} <=1,

where, H: Horizontal Force at the top of Pile
D: . Diameter of Pile
h''  Nearest Length from the side surface of Pﬂe to the side

~ surface of Pile cap

I 100mm (Embedded length of Pile into Pile cap)
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Horizontal Punching Shear of Pile Cap
Allowable Horizontal Punching Shear of Pile Cap

(9.0 kgf/cm’® = 0,88 Mpa)

Figure 1.3 Design Condition of Connecting Portion

1.2.6  Materials
(1) Concrete
Table 1.13 Concrete for Design (1 /2)
Grade fc’ Typical use
B ~40Mpa  PCbox girder, PC I-Girder
C 35Mpa  HollowSlab
D 30 Mpa Insitu concrete : Bored pile, Deck Slab
E 24 Mpa  Insitu concrete : Pier, Abut, Pile cap, Wing wall, retaining wall,
: Culveris o :
F 20Mpa  In situ concrete : Base concrete, Apron.
G 15 Mpa  In situ concrete : Lean Concrete, Plain Concrete
* f¢':  Compressive strength of concrete at 28 days
Table 1.13 Concrete for Design (2/2)
Grade  f Ec (Mpa) EXP
B 40Mpa .33 990 . .
D 30Mpa 09440 108X 1.0E-6 (/°C)
E 24Mpa 26330 : »
* Ec Young's Modulus (AASHTO LRFD, 5.4.2.4) Ec = 0.043y.° x Vi<’
e Density of concrete (kg/m’) _
Coefficient of thermal expansion and contraction

EXP:
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<Allowable Stress of Concrete>
- For checking of tensile stress in Serviceability limit state
(SERVICE-IIT):  0.25x Vfc
~ for PC Box Girder & PC Composite I beam

- For checking of tensile stress in stages during construction,
and serviceability limit state: 0.50 x vf'c

~ for PRC Hollow slab

- Stress at interface between pre-casting segments: No tension
allowed.

(2) Reinforcement Steel

- Specified Yield Strength:  Plain Round: 240Mpa
' High Yield deformed: 390MPa

- Modulus of elasticity of reinforcement steel:
Es = 200,000 Mpa

Table 1.14 Summary of Reinforcement Steel

Dia. (mm)  Area{mm2) Masskg/m ; Dia (mm) Area (mm2) Mass kg/m
10 78.5 0.617 20 314.2 2,466
12 113.1 0.888 22 380.1 2,984
14 1539 - 1208 24 490.9 385
16 2001 . 1578 28 615.8 4.83
18 254.5 1.998 32 8042 6.31
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Table 1.15 Summary of Development of Reinforcement Steel (1/2)

Strength  Diameter  Unit weight Hook (mm) Lap Splice {(mm)
of {mm) {kg/m) Grade A Grade B Grade C
Concrete
24Mpa Plain Round
6 0.222 129 300 360 300
8 0,395 151 300 300 318
10 0.617 173 300 304 398
Deformed
10 0.617 175 300 304 398
12 0.588 210 300 365 477
14 1.208 245 328 426 557
16 1.578 280 374 487 636
18 1.998 315 421 548 716
20 2466 350 500 650 850
22 2.984 385 605 - 787 1029
25 3.853 437 782 1016 1329
28 4.834 534 980 1274 1667
32 6.313 610 1280 1665 2177
30Mpa Plain Round
: 6 0.222 129 300 300 300
8 0.395 151 300 300 318
10 0.617 173 300 304 398
Deformed
10 0.617 175 300 304 398
12 .0.888 210 300 365 477
14 - 1.208 245 328 426 557
16 1.578 280 374 487 636
18 1.998 315 421 548 716
20 2.466 350 468 608 796
22 2.984 385 541 704 920
25 3.853 437 699 9209 1188
28 4.834 534 877 1140 1491
32 6.313 610 1145 1489 1947
35Mpa Plain Round
6 0.222 129 300 300 300
8 0.395 151 300 300 318
10 0.617 173 300 304 398
Deformed
10 0.617 175 300 304 398
12 0.888 - 210 300 365 477
14 1.208 245 328 426 557
16 1.578 280 374 487 636
18 1.998 315 421 548 716
20 2.466 350 468 608 796
22 2.984 385 515 669 . 875
25 3.853 437 647 841 1100
28 4.834 534 812 1055 1380
32 6,313 610 1060 1378 1803
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Table 1.15 Summary of Development of Reinforcement Steel (2/2)

Strength ~ Diameter  Unit weight Hook (mm) Lap Splice (mm)
of (mm) {kg/m) Grade A Grade B Grade C
Concrete
40Mpa Plain Round
6 0.222 129 300 300 300
8 0.395 151 300 300 318
10 0.617 173 300 304 398
Deformed '

10 ¢.617 175 300 304 398
12 0.888 210 300 365 477
14 1.208 245 328 426 557
16 1.578 280 374 487 636
18 1.998 315 421 548 716
20 2.466 350 . 468 608 796
22 2,984 385 515 669 875
25 3.853 437 605 787 1029
28 4,834 534 759 987 1291
32 6.313 610 992 1289 1686

Reference: AASHTO 98 - Article 5.11.2 - Page 5-138

Hook and Bends (For Standard Hooks)

<L0ng1tud1nal Reinforcement>

180°-bend, plus a 4.0 d, extension, but not less than 65mm
at the free end of the bar or
90°-bend, plus a 12.0 d, extension at the free end of the bar

<Transverse Reinforcement>

No.16 bar (Dia. 15.9mm) and smaller — 90°-bend, plus a 6.0

d, extension at the free end of the bar,

N0.19, No0.22 and No.25 bar (Dia, 19.1mm, 22.2mm, and
25.4mm, respectively) — 90°-bend, plus a 12.0 d, extension
~ at the free end of the bar, and

No.25 bar (Dia. 25.4mm) and smaller ~ 135°-bend, plus a

6.0 d, extension at the free end of the bar.

where,
d,: nominal diameter of reinforcing bar (mm)

Reference: AASHTO 98 - Article 5.10.2.1 - Page 5-90
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- Minimum Bend Diameters (For Standard Hooks)

Bar Size and Use Minimum
Diameter
No.10 (Dia. 9.5mm) through No.16 (Dia. 15.9mm) 6.0d,
— General
No.10 (Dia. 9.5mm) through No.16 (Dia. 15.9mm) 4.0d,
_ —Stirrups and Ties
No.19 (Dia. 19.1mm) through No.25 (Dia. 25.4mm) 6.0d,
— General
No.29 (Dia. 28,7mm), No.32 (Dia. 32.3mm), 8.0d,
“and No.36 (Dia, 35.8mm)
No.43 (Dia. 43.0mm) and No.57 (Dia. 57.3mm) 10.0d,

Reference: AASHTO 98 - Article 5.10.2.3 - Page 5-91

(3) PCStrand

Table 1.16 Summary of PC Strands

Internal External Transverse

Type of PC Steel 12512.7 12515.2 35127
Sectional Area (mumn2) . 1,1845 1,664.5 296.1
Nominal Strength (N/mm?2) 1,860 1,860 1,860
Yield Strength (N/mm2) 1,395 _ 1,395 1,395
Young’'s Modules (MPa) 196,000 196,000 196,000
Friction Loss Coefficient (/m) 0.004 0.004 0.004
Angle Coefficient (/Deg) - 0:25 0.25 0.25
Set Losses (mm) ' -

One side Tensioning 5 5 5

Both side Tensioning 10 10 10
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1.27  Span Length Arrangement and Foundation Pile for the Minor Bridges
in the Approach Roads

M

(2)

General

After the discussion about the Draft Final Report on 7 August
2000, the Vietnamese side requested the review of the types of
the minor bridges in the approach roads, namely, Package-1 and
Package-3. The item number in the “Minutes of Meeting on the
Draft Final Report” is “3.2".

Accordingly, the Study Team reviewed the minor bridges, and
some of them were revised as shown in the following.

Summary of Revision

The following table shows the summary of modifications for the
bridges in the approach roads (Package-1 & 3).

1 Package-l (Approagh Road on Vinh Long side)

Bridge

MOdlflCElthI‘t

large Tra Va

Span Length Arrangement
(Original)

" PC I beam: 4@31 = 124m
PC Box Girder: 56-+80+56 = 192m
Total Length: 316m
(Modified) :
PC 1 beam: 4@35+4@35 = 280m

Tra On

Span Length Arrangement
(Original)

PC I beam: 1@31 = 31m

PC Box Girder; 56+80+56= 192m
PC 1 beam; 1@31 = 31m

Total Length: 254m

{(Modified) _

. PC1beam: 2@836=72m _
PC Box Girder: 36.5+57.0+36.5=130m
PC1beam: 2@29=58m
Total Length: 260m

1m-1-22



2)

Package-3 (Approach Road on Can Tho side)

Bridge

Modification

Ba Mang

Pile Foundation The types of piles are changed from bore-hole
pile to driven pile, and the penetration depths were shortened
with considering the geotechnical conditions. Type of
Superstructure * The connection between spans were removed,
and changed to the simple gpans.

Cai Nai

Pile Foundation The types of piles are changed from bore-hole
pile to driven pile, and the penetration depths were shortened
with considering the geotechnical conditions. Type of
Superstructure * The connection between spans were removed,
and changed to the simple spans, '

Ap My

Pile Foundation The types of piles are changed from bore-hole
pile to driven pile, and the penetration depths were shortened
with considering the geotechnical conditions. Type of
Superstructﬁre * The connection between spans were removed,
and changed to the simple spans.

Cai Rang

Pile Foundation The types of piles of the substructures
supporting PC I beams (A1, A2, P5) are changed from bore-
hole pile to driven pile, and the penetration depth were
shortened with considering the geotechnical conditions. Type
of Superstructure * The connection between spans were
removed, and changed to the simple spans,

NH

Bridge

No.91B Pile Foundation The types of piles are changed from bore-hole '
Interchange Ramp Way pile to driven pile, and the penetration depths were shortened

with considering the geotechnical conditions. Type of
Superstructure * The connection between spans were removed,
and changed to the simple spans.

(3) Policy of Revision

1)

2)

Spén Length Arrangement for the Approach Roads

The navigational clearances were reviewed, and the span
lengths for two bridges were reduced with considering the
requirement. The comparison tables for these bridges are

shown in Figure 1.4 and Figure 1.5, respectively.

Foundation Pile for the Approach Span and Approach Road
Bridges

The geotechnical conditions were reviewed. The summary
of soil properties is shown in Table 1.12.

In the Draft Final Report, the Layer and the Layers, “St/C1”

or “S1” were regarded as the bearing stratum, and in the

revision, the Clay Layer “C2” was regarded as the bearing
stratum for some types of Minor Bridges at some locations.
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The types of pile foundations were selected with
considering the following items:

- Location & Soil Properties of C2 Layer

At the each location of minor bridge, the depth and soil
properties of C2 Layer were reviewed.  With
considering the available construction depth of driven
pile (40m), the bridges with the following design
conditions were reviewed;

- The depth of the C2 Layer is less than 35m from the
existing ground level.

- The design N value of C2 Layer is more than “20”.
(Based on the Standard Specification of Highway
Bridge, Japan Road Association)

- Type of Superstructure

The driven piles were only applied for the substructures
supporting the simple span portions of PC I beam.

In case that the C2 Layer is regarded as the bearing stratum,
the differential settlements of substructures will be
happened.. To prevent the effects caused by these
settlements for the superstructures, the continuous spans of
superstructures will not be adopted.

The PC I beam can be the 51mp1e span, however the PC Box |
Girder and PRC Hollow Slab can not be the simple span
because of their design and construction features.
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Figure 1.5 Comparison of the Span Arrangement, Tra On Bridge

GENERAL VIEW

STRUCTURAL FEATURE

SIDE ELEVATION

TOHO CH Mt (1Y -2 S
pE- S

TOTAL BRIDGE LENGTH 1.+260m

NUMBER OF TOTAL SPAN: SSPANS
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Tea On Bridge MIDDLESPAN LENGTH =80m
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i YIEM
i »:Jm,az. o
] III. .(wv:'.mz: . SUFERSTRUCTURE 1000
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RS Va ewam. ¥ a8 TN e SUPERSTRUCTURE 0367
_wl-.. ’-‘n_% )/ . rr.l e ppep——
: f’ ﬂw, CONSTRUCTION | 1%
N FOUNDATION 119
TOTAL 0965
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NUMBER OF TOTAL SPAN : 7SPANS
St
S S B RO 24 st 4o
TECHNICAL
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D Sm
ALTERNATIVES MIDDLE SPAR LENGTH =58
ITEM COSTRATIO
SUPERSTRUCTURE 08
SUB STRUCTURE 1%
FOUNDATION 129
TOTAL 0.9
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Chapter 2

DESIGN " SUMMARY

SUPERSTRUCTURES
2.1 PCBOXGIRDER
(1)  PCBOXGIRDER, CASE2 .
22 . PRCHOLLOWSLAR
(1) PRCHOLLOW SLAB, CASE 2 |
23 PC COMPOSITE | BEAM (CONNECTED)
() PC COMPOSITE I BEAM '(CONNECTED),
- 'CASE 3 |
() PC COMPOSITE I BEAM (CONNECTED)

"CASE7

121

- OF

q-2-2
-2-2
-2-6
If-2-6
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Summary of Sectional Forces:

Section S.W of girder 5.W of Deck Slab+ Diaphragiis S.W of Surface
N (tf) vih [ M@afm) ] NQ@D V) P MEm) | N V() | M(tim)
SEC-1 0.00 20.76 0.00 0.00 14.99 0.00 0.00 9.33 141
8EC-2 0.00 19.08 14.44 0.00 14.10 10.54 0.00 8.21 £.95
SEC-3 0.00 14.53 62.75 0.00 10.55 45,97 0.00 3.74 2213
SEC-4 0.00 774 10227 0.00f 617 75.64 0.00 -1.66 27.86
585 0.00 6.39] 108.28 0.00 512 80.44 0.00 -2.38 26.39
5EC-6 0.00 0.00 121.19 0.00 0.00 91.07 0.00 -2.73 28.34
SEC-7 0.00 -6.39]  108.28 0.00 -5.12 §0.44 0.00 -£.89 +.86
SEC-8 0.00 -7.74| 10227 0.00 -6.17 75.64 0.00 -4.89 141
SEC-9 (.00 -14.53 62.75 0.00 -10.55 45.97 0.00 -10.40 -25.74
SEC-10 0.00 -19.08 14.44 0.00 -14.10 10.54 0.00 -14.75 -61.47
SEC-11 0.00 -20.76 0.00 0.00 -14.99 0.00 0.00 -15.88) -7257
Section Prestress LiveLoad max LiveLoad min
N (tf) V{th {M{fm) | N Vi) | M{fm) | N{H V() | M{thm)
SEC-1 376.83 -34.64 0.00 0.00 g41y - 19 000 -1.04 <1.90
SEC-2 376.83 -32.49 -53.02 0.00 7.99 4,70 0.00 -1.04 -0.67
" SEC-3 383.09 -26.09) -139.56 0.00 640] . 21.22 0.00 -1.19 310
SEC-4 38995 -18.93| -217.17 0.00 512 35.47 0.00 -2.74 -6.79
SEC-5 395.20 -11.66| -230.19 0.00 4.71 '37.73 0.00 -3.16 -7.72
SEC-6 397.67 0.04) -260.13 0.00 2.24 36.61 0.00 -4.67 ~11.03
SEC-7 39520 11.69| -229.84 0.00 1.04 26.05 0.00 -6.69 - -14.54
SEC-8 369.95 1891 --216.80 0.00 2.02 2216 0.00 -8.29 -15.18
SEC-9 383.09 26.01F  -139.26 0.00 1.25 9.29 0.00 9971 -21.38
SEC-10 376.83 3237 -52.99 0.00 1.24 8.99 0.00 -11.12 -39.77
SEC11 376.83 34.64 0.00 0.00 1.24 9.71 0.00 -11.37 -46.18
Section Differential Creep Differential Shrinkage - Differential Temperature
N {th) VQn § Mfm) | N V) | M(ttm) | N@H V.(th M (tf.n})
SEC-1 77.20 0.00 917 5.70 0.60 0.55 7.69 0.00 075
SEC-2 55.21 0.00 6.77 5.53 0.00 0.54 747 0.00 C0.72
SEC-3 -26.02 0.00 -2.07 4.83 0.00 0.46 - 6.53 0.00 0.63
SEC-4 -83.82 0.00 -8.57 487 0.00 0.47 6.57 .00 0.63
SEC-5 -80.53 0.00 -8.41 5.75 0.00 0.56 7.76 10.00 .76
SEC-6 -113.44 0.00 -11.89 4.90 0.00 0.47 6.62 0.00 0.64
SEC-7 -80.53 0.00 -8.41 5.75 0.00 0.56 7.76 0.00 0.76
SEC-8 -83.62 0.00 -8.57 4.87 0.00 047 6.57 0.00 0.63
SEC-9 -26.02 0.00 -2.07 4,83 0.00 0.46 6.53 0.00 0.63
SEC-10 53.21 0.00 6.77 553 0.00 0.54 747 0.60 0.72
SEC-11 77.20 6.00 917 5.70 0.00 0.55 7.69 - 0.00 0.75
Section | Secondary force due to Creep Impact max Impact min .~ -
N (tf) Vi | M{ttm) § N({tH Vi | M{tfm) | Nt V) | M(Em)
SEC-1 0.00 1.58 0.00 ool 277 0.65 0.00 -0.34 -0.63]
SEC-2 0.00 1.58 114 Q.00 2.64 1.55 0.00 03 0.22
SEC-3 0.00 1.58 5.68 0.00 211 7.00 0.00] - 039 -1.02
SEC-4 0.00 1.58 11.28 0.00 1.69 11.71 0.00 -0.91 -2.24
SEC-5 0.00 1.58 12,61 0.00 1.55 1245 0.00 -1.04 -2.55
SEC-6 0.00 1.45 19.16 0.00 0.74 12.08 0.00 -1.54 -3.64
SEC-7 0.00 1.33 24.69 0.00 0.34| 8.60 0.00 221 -3.50
SEC-§ 0.00 1.33 25.83 0.00 0.67 7.31 0.00 -2.74 -5.01
SEC-9 0.00 2.15 3201 0.00 0.41 3.07 .00 -3.29 -7.05
SECAD 0.00 149 37.24 0.00 0.41 2.97 - 0.00 -3.67 -13.12
SEC-11 0.00 1.41 38.32 0.00 0.41 3.20 0.00 -3.75 -15.24
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Stress Check at Junction of the Girders

JUNCTION SECTION (SEC-12)

‘ 2350 3

[ W M T L

g e o |

022 [' 'j
— L.t
600

Moment due to Service Load M= 73.3 ttm
Tensile Reinforcement As=2xD22(Nos=2x10=20)
Stress of Concrete fcj= 199.8 t/m2 < 18355 t/m2
Stress of Tensile Reinf. fs= 5745 t/m2 > -17896.1 t/m2
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Design of Deck Slab
Sumary of Bending Moment:

Bending Moment due to Live Load:

() Continuous Slab .
1) Effective Span Length 1700 m
2) Load 10000 T
3) Impact Factor IM 33%
. 4) Positive Moment M=0.8*(1+IM)*(0.125+0.07) 292 T.m/m
5) Negative Moment =-(1+IM)*(0.155+0.125)* 5,05 T.m/m
(2) Cantilever Slab
1) Effective Span Length 0.100 m <0.5m --> ignore
2y Load ' 10.000 T '
3) Impact Factor IM 33% _ _
4) Negative Moment M= 0.00 T.m/m
Bending Moment dite to Self-weight of Slab:
Section A B C
Bending Moment (T.m) -0.152 - 0.152 -0.150
Bending Moment dite to Asphalt Concrete:
Section o A B C
Bending Moment (T.m)  -0.050 0.050 -0.030
Bending Moment due to Parapet & Railings: :
' Section A B C
Bending Moment (T.m) 0.000 0.000 -0.424
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Summary of Sectiona! Forces:

11-2-28

Section S.W of girder S.W of Deck Slab+ Diapluagms S.W of Surface
N{iH | v | M@ttm) | N{h v I MEEm) ] N@H o ovan  Miem)
SEC-1 0.00 35,61 0.00 0.00 22.33 0.00 0.00;  13.80 -0.9
SEC-2 0.00] 3272 3160 000l 21190 2013 0.00i 1236 1111
SEC-3 0.00 24.40] 15940 0.00 15.67]  102.60 0.00; 541 50.89
SEC-4 0.00 21.48| 18693 0.00 14190 12051 0.00 4.06:  36.77
SEC-5 0.00 16.84] 23483 0.00 1110 15213 0.00 0.18; 62006
SEC-6 0,00 7.54] 295.78 0.00 494 19223 0.00 0541 7871
SEC-7 000,  0.00 31109 0.00 0.00 20210 0.00 661! 6470
SEC-8 0.00 754 29578 0.00 494 19223 0.00 523 56.20
SEC-9 0.00] -16.84] 23483 0.00] -11.10) 15213 0.00] 1284 1142
SEC-10 0.00] -21.48| 18693 000l -1419 12051 0.00] -1064i  -10.27
SEC-11 0.00] -24.40F 159.40 0.00| -15.67| 10260 o.00l 1231 2116
SEC-12 0.00| -3272 31.60 0.00] -21.19 20.13 0.000  -1915; 9418
SEC-13 0.00f  -35.61 0.00 gool  -2233 0.00 0.00' -2059° -112.506
Section " Prestress LiveLoad max LiveLoad min
N (tf) V(D [M@tm) ] N(@h V(i | M@Em) | N@H | van - Mttm)
SEC-1 633.99] -54.23 0.00 0.00 9.82 2.72 0.00 -0.80; 268
SEC-2 633.99| -50.56|  -92.20 0.00 9.44 7.07 0.00 0.80;  -0.63
SEC-3 644.24] 4251 -300.75 0.00 7.63 37.61 0.00 152! -3.51
SEC-4 653.03]  -35.26] -346.23 0.00 8.12] 4451 000 -237. 447
SEC5 | 661260 2457 42684 0.00 7140 57.39 pool  -333  -6.80
SEC-6 661.23 -7.94} -510.74 0.00 4.26 66.24 0.00 -3.90: -9.91
SEC-7 656.44 0.00| -508.31 0.00 3.17 65.61 0.00 5360 1261
SEC-8 661.23 7.94| -510.74 0.00 218 53.10 0.00 7627 -14.37
SEC-9 661.26 2457 -426.84 0.00 1.1 32,07 0.00 9100 -17.88
SEC-10 653.03| ~ 35.26| -346.23 0.00 2.09 21.01 000, -11.33; -22.78
SEC-11 644.24 4251 -300.75 0.00 1.87 17.76 0.00|  -11.68] -27.09
SEC-12 633.99 50.56 -92.30 0.00 1.37 17.03 0.00 -12411 | -63.68
SEC-13 633.99) 5423 0.00 0.00 1.36) 17.99 000l 12610 7277
Section " Differential Creep Differential Shrinkage Differential Temperature
N (tf) V) I M@tm) | N@) | viep iM@fm) ] N | VD ¢ M (t.m)
5EC-1 120.24 0.00 13.76 7.10§ 0.00 0.71 9.59| 000, - 09
SEC-2 89.11 0.00| 1039 6.89 0.00 0.69 931! 0000 09
SEC-3 -56.20 0.00 5.24 5.70 0.00 0.57 7.70 0.00; 0.77
SEC4 | . -82.52 0.00 -8.15 5.71 0.00 0.57 7.70 0.00; 0.77
SEC-5 | -128.48 0.00] -13.22 5.71 0.00 0.57 7.72i 0.00 0.77
SEC-6 | -181.95 00| 1915 5.73 0.00 0.57 7.741 0.00! 0.77
SEC-7 | -190.57 000 -2011 5.73 0.00 0.57 7.74 0.00: 0.77
SEC-8 | -181.95 000, -19.15 5.73 0.00 0.57 7.74 0.00! 0.77
SEC-9 |  -128.48 0.00|  -13.22 5.71 0.00 0.57 7.72 0.00; 0.77
| SEC-10 82,52 0.00 -8.15 5.71 0.00 0.57 7.70 0.0 0.77
SEC-11 | - -56.200 . 0007 - -5.24 +5.701 0.00 0.57 7.70 0.00° 0.77
SEC-12 89.11 0.00 1039  6.89 0.00 0.69 9.31i 1.00] 0.93
SEC-13 12024| 000 13.76 7.10 0.00 0.71 9,591 2,00 0.96
Section | Secondary force due to Creep | Impact max Impact min
N@h | vap IM@m)| N@h | Vi | M{tfm) { Nt vih  M{thm)
SEC-t | - 0.00 0.71 0.00] . 0.00 3,24 0.90 0.00 0260 -0.89
SEC-2 0.00 - 082" 076 0.00 3.11 2.33 0.00 027] -0.21
sEca | 000f - 082 442 0.00 252 1241 000  -030; -1l6
SEC-4 000 082 541} . 000 268 1469 000} 078  -147
SEC.5 - 0.00 082 745 0.00 236| 1894  0.00 2100 224
SEC-6 . 0.00 0.82 11.55 0.00 141 21.86;  0.00 1,298 327
SEC-7 | 000p 094 14.83,  0.00 1.05 21.65]  0.00 1778 - 410
SEC-B - 0,00 105]  19.05 10.00 0721 1752 - 0.00 2510 4
SEC-9 0.00] = 098 2423 0.00 0.37 10.58 0.00 3001 -5.90
SECA10 000 - 093] 2658 0.00 0.69 693 000 A7 752
SEC-11 0.00 1.38 28.01 0.00 0.62 5.86 0.00 3851 B4
sEc12 | 000  -045| - 30020 - 0.00 045 5.62 000f 409 2101
SECA12 ogol 034 2966 0.00 045 5.94 000 1161 2401
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Stress Check at Junction of the Girders

JUNGTION SECTION (SEC-14) !

, 2350 ] i
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Moment due to Service Load M= 145.4 tf.m

Tensile Reinforcement As=2xD22({Nos=2x10=20) :
Stress of Cornicrete fej= 1594 t/m2 < 1835.5 t/m2

Stress of Tensile Reinf. fs= 8165 t/m2 >  -17896.1 t/m2

11-2-40



NO O %0 MO MO MO MO A0 %O MO O O 3O dunpayd
PRI 99001 99001 S6EL SGL S6cL S6TL S6TL S6LL SecL 99001 9900L 99001 () eary sopauuo) e0)
wetwrzi)  ereraen (st | Gsrerza) | Tosterzin | Wsiwrzal | losiefedh | wstarza | Tusiatza) | Winizeli | wevatzin | wérekzan | wérorzad™| T T T T T
1459 1449 1£€9 1449 1449 1449 AL 1£€9 . |LLE9 LLe9 [FA'S) 12£9 1459 () saeq Ppavog Jo vy
Geroric)  (ustwrity (ostaricn | Gogericn | Giveriay | Gocsion | (uoiefich | Migeric | (ogefia) | Todsetta) | fisieric) @ireria) | tostertad | T T T T
Seve S69t S69¢ 16 6 16 fte - |6 ] g4 176 S69¢ S69t S69¢ mms_.:_v sd hUNKS JO valy
oooz - £s0l £9/€  €0SH 5185 1989 10499 0£95  |I0LE 886 6€€  |€619 0r8s (i) Pt sty
96050F  <1005L 90 Z01- |STSOZZL- |8CC/E91- |096SI6L- 1€0TTI8L- [€608/GL- |OT8L88- |0T6OLE-  |FSSTL 6CL089L | [96ZT0C Uty :

86TLYS [896CE 6TEL68-  |2€SSe0L- |SZ0F0SL- |LECL8/L 1196051 0LSLLFL- 287164 |szirsl-  |Ze8egl  |6LLT 181  100SE81C XvA ol

PTAR N Gl ozagl 916 Fs9s 64201 1816 Se08 9¢08 re0s 0t0g [Z508 6002 uD dasn

8506 T4 0852 67554 65954 £9854 1885 €982 65954 62554 08tSsL £6716 {85076 51 Jpg amesadwag

TL969 S6EL9 L1658 L1658 £F095 86195 (129s g619s £H9s LF65S LE6SS  |S6SL9 969 a Hs U ummx.q__.:_m

SFL6L1L 658E48 +Q0ISS-  |761608- |8€66STL- |STEFSLI- |6784981- |STETR/L- |8€66STL- 1T6L608-  |FRUISS 658¢L8 griestl a D radeain

6401 FSLOT- 8822¢- [£99¢- 95§6C- 989t acell- TaT4 19201~ FasL- [A 15 4\ T [T NI 1weduwg oy

Lt STAN Y 6209 €549 £8s¢e oL §9201 zosel ITARYA 8829T [4:3%1 v reot [£:YA %) XVINTIN vedw] xepy

Z19€T1-  (0891el-  60SHLI- (HZLLLE-  [D9T68- SLLYL- P AN 89Z8¢- 019Z¢- FeigT- F88tl- S384- fRora: fay NIINTTT peo] 247 "uljy

24581 60PEL Loest Sor0e €5801L Legld L011E FZ81r 19004 09964 9zeTL 16576 0F¢96 XVINT 1T PROT aali] Xe

188102~  Z6L/8F-  9€9ZZI- S8CTOL-  |6Z6STL-  |ETELS- 6LL19- LFes- el 96L6E £60€5 FETICL BILSEL MQa s3uprey + asepng

0668LT-  66L/0T-  £G9€Sl-  |8CI6EL-  |16880L-  [96E8T- 0 96£8T 169801 . [9EL6EL  [£G9ESL ~ |66LL0T  {0668LC a7sWBoamEs ag+qels

CLLATE-  $TS0ZE- 68T6ST-  (TLS0IC-  |OLIS9L-  |Z86EL- 0 [2:(:174 pLIS9L  |FZ901C  |68T6ET  |8FQ0CE  |ELE6TE 279 W3eayas apHo
()oY g ade)1atul
mmmbw _mm 31 _mmz 4 pq L4591 841 £€6L1 [4:7A1 £591 TFsL T g <SSl 901 (ww)’p
£1-D35  ZI-DdS  I1-Dds | 01-D35 | 60dS 8-DH8 4038 9-D48 6-DdS ¥0ds £-03s | z-23s -248 uonzag

N 05285 Hu& Em—& 1eaL]s 3} 0} {LLLIOU 3010} m>_mmm._r__b0u Jou HUI3uRLIa,]

20 =t JoDuy uonduy

eI Z1°0 =2 1012 UOtsao)

2 JIN 06€ =Y JUILTBLIO[UIBY JO inBuatys pRiL

wuw )09 ='q aap a8y pue 13pnd aup vaoANDG DoRLIAIUL BY] JO LHPIA

B Pari-rgo-9a) 1Y q 6e 0} xew =<y

Py Judwadopnal jo ease painbay

- NI8p U1 JO SSOYIIYIPIU Y] 0} [93S [ISUB) J PIOIUDD Y] LHOIJ DIUSI

/A ="A R A ARBYS (eI OF anp A tapng jo yiBual pun sad teayg pruoztoy

(p°¢'s OLHSYV) qels 3ssp pue 1opn usamiaq AdEJIB)UT BY) JE J0j2UU0D JO udsa

I1-2-41



Design of Deck Slab
Sumary of Bending Moment:

Bending Moment due to Live Load:

{a) Continuous Slab
1) Effective Span Length 1.700 m
2) Load 10.000 T
3) Impact Factor IM 33%

4) Positive Moment M=0.841+IM)*(0.125+0.07) 292 T.m/m
5) Negative Moment M=-(1+IM)*(0.155+0.125)* -5.05 T.m/m

(2) Cantilever Slab
1) Effective Span Length 0.100 m <0.5m --> ignore
"2y Load 10000 T :
3) Impact Factor IM 33%
4) Negative Moment M= 0.00 T.m/m
Bending Moment due to Self-weight of Slab:
Section A B C
Bending Moment (T.m) -0.152 0.152 -0.150
Bending Moment due to Asphalt Concrete:
Section A B C
Bending Moment {T.m) -0.050  0.050 -0.030
Bending Moment due to Parapet & Railings:
Section A B : Cc
Bending Moment (T.m) 0.000 0.000 -0.424
: 1750
b0 - 10750 e
E - . - '
3
350, 650, 1700
I
L) L= oy o3,
!_r""'— . T _—;—M—-ﬁm—w-———_:::_—_—.:—:;—_._w‘—.{j..,
L850 5501 | 'f) E - E’QE - \“» -
L 175 | | 4 ® 2350 = 9400 LN
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