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'DESIGN REPORT II
STRUCTURES, PACKAGE-3

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 types PC Box: 2types
| PRC Hollow Slab: Dtypes
. PC Composite I beam (Connected):  8types
PC Composite I beam (Simple Span): _ 3types

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

Im-1-2



112  Bridges
(1) Superstructures
 Table1.2 Summary of Superstructures for Design
Type for Design Span Arrangement Name of Bridges
PC Box Girder Case 1 42+ 75+ 42 - Cai Rang Bridge (Package -3)
Case 2 36.5+57+36.5 - Tra On Bridge (Package - 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 31 (H=1.85) + 31 (H=1.85) -  Cai Rang Bridge (Package - 3)
I beam Case 2 37 (H=1.85) + 31 (H=1.65) - CaiRang Bridge (Package - 3)
(Connected or Case3 25(H=1.45) + 37(1=1.85) + - Small Tra Va Bridge (Package
_ Simple Spans) ~ 25(H=1.45) 1)
Case 4 28(H~=1.65) + 37(H=1.85) + 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) '
Case 7 5@ 37(H=1.85) Large Tra Va  Bridge
' (Package-1)
- Tra On Bridge (Paékage-l)
- 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 Case 1 25(H=1.45) - Ba Mang Bridge (Package-3)
I beam Case 2 31(H=1.85) - Cai Rang Bridge (Package-3)
(Simple Span) Case 3 37(H=1.85) - Cai Rang Bridge (Package-3)

Cai Tac 2 Bridge (Package-3)

Remarks: (H=165) indicates the height of PC I beam.

i1-1-3
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(2) Abutments

Table 1.3 Summiary 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 Concrete Pile
1.5m
Ab 7.52, 7.6 R 7.8m Cast in Place Concrete Pile
1.5m
AB 8.0m Cast in Place Concrete Pile
1.5m
A2-DP 9.2m Driving Square Pile
(1.45m 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
A9-DP - 7.8m Driving Square Pile -
0.45m x 045m
Notes: In the Design of “Type A6, the highest Abutment (7.8m) was
studied. '

II-1-4



(3) Piers

Table 1.4 Sumumary 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
P6 9.5m Cast in Place Concrete Pile 1.5m 3 Column Type
P7 74m 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 Cast 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 Typé
P16 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 3.7m Driving Square Pile 0.45m x 0.45m 3 Column Type
P9-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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1.13

(1) 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
Bil 25mx 1.omx1 Waterway
B2 25mx20mx1 Waterway
B3 3.0mx32mx1 Waterway
B4 3.0mx35mx1 Waterway
B5 30mx3.8mx1 Waterway
B6 50mx3.8mx1 Waterway & Foot Path
B7 50mx4.0mx1 Waterway & Foot Path
B8 50mx40mx1 Waterway
B9 50mx4.5mx1 Waterway & Foot Path
B10 6.5m x 4.5mx 1 Waterway & Foot Path
B11 25mx 1.5mx 2 Waterway
- B12 2.5m x 2.0m x 2 Waterway
B13 25mx 2.0mx 2 Waterway
Bl4 50mx4.5mx2 Waterway

(2) Wing Wall

Table 1.6 Summary of Wing Wall for Design

Typé for Dimension

Design Length of Footing x Width of Footing x Maximum Height
Wi 8.7mx 4.1m x 59m
W2 7.2m x 3.5m x 5.1m
W3 3.5m x 1.9m x 3.0m
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114

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 Compuosite I beam (Connected). Case7 Abutments: Al: Type Al A2 Type Al
Piers: P1: Type P6 P2: Type T’6
P3: Type P6 P4: Type PP6
P5: Type P6 Po: Type P’6
o P7: Type P6
Small Tra Va (STA: 1+866.25 ~ 1+953.75) _
- PC Composite I beam (Connected): Case 3 Abutments: Al: Type A3 A2: Type A3
_ Piers: Pl: Type PP7 P2: Type P7
Tra On (STA: 3+582.00 ~ 3+842.00)
- PC Box 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
P5: Type I2 P6: Type P2
NH No.54 Interchange Over Bridge (STA: 3+129.68)
- PRC Hollow Slab: Case 2 Abutments: Al: Type A4 A2: Type Ad
Piers: P1: Type P14 P2: Type P13
: P3: Type P13 P4: Type P14
<2> Culverts
STA Type of Type of STA Typeof . Typeof
Culvert  Wing Wwall . Culvert  Wing Wall
{MAIN ROUTE) : ' (INTERCHANGE 2)
Km 0+51.8 - Type W1 | Ramp "A"- Km 0+300  TyPe Bl Type W1
Kin 0+183.7 TypeB3  TypeW2 | Ramp®B'-Kmo+220  TypeBl  Type Wi
Km 0+369.5 TypeB3  Type W2 | Ramp *C" - Km 0+240  TypeBl  Type Wi
K 1+063.2 (Path) TypeB?  Type W3 | Ramp "D"-Kmo+300 TypeBl  Type Wl
Km 1+300 Type B11  Type W1
Km 1+560 TypeBd  Type W2
Km 2+150 TypeBi2  Type W1
Km 2+620 (Path) TypeB6  Type W2
Km 2+835 TypeB12  Type W1
Km 3+170 TypeBll  Type W1
Km 4+125 TypeBll Type W1
Km 4+318 TypeB14  Type W3
Km 4+640 (Path) Type B10 Type W3

H-1-7



Piers:

P1: 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+642.75)
- PC Composite I beam {Connected): Case 7 Abutments: Al: Type A6 A2: Type Al
Piers: P1: Type P11 P2: Type P8
P3: Type P8 P4: Type P11
Cai Tac 2 (STA: 9+431.45 ~ 9+468.55)
- PC Composite | beam (Simple Span):Case 3 Abutments: Al Type A8 A2: Type A5
Cai Da (STA: 10+416.25 ~ 10+509.75)
- PC Composite I beam (Connected): Case 4 Abutments: Al:Type A6 A2: Type A6
. Piers: Pl1: Type P9 P2 Type P9
Ba Mang (STA: 11+202.45 ~ 11+227.55)
- PC Composite I beam (Simple Span):Case 1 Abuiments: Al: Type A9-DP
' A2: Type A9-DP
Cai Nai (STA: 12+336.25 ~ 12+429.75)
- PC Composite I beam (Connected): Case 4 Abutments: A1l: Type A3-DP
| | A2: Type A3-DP
Piers: F1: Type P9-DP
: P2: Type PO-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-DFP
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)
. PCBoxGirder: Casel Abutments: Al: Type A2-DP
- PC Composite I beam (Connected): Casel A2: Type A2-DP
- PC Composite T beam (Connected): Case 2 Piers: P1: Type P2 P2: Type P5
* - PC Composite I beam (Simple Span): Case?2 P3: Type P5 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: Type P15 P2: Type P16
P3: Type P15
NH No.91B Interchange Ramp Way Bridge
- PC Composite I beam (Connected): Case 8 Abutments: Al Type. A7-DP A2: Type A7-DP

P2: Type P3-DP

11-1-8



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 TypeB5  Type W2 | Km 13+600 TypeB11  Type W1

Km 7+950 TypeB12  Type W1 | Km 14+247 Type B7 Type W3

Km 8+820 TypeB12 Type W1 | Km 14+450 Type B11  Type W1

Km 9+326 TypeB12 Type W1 | Km 14+625 Type B11  Type W1

Km 9+760 TypeBI11 Type W1 | Km 14+890 Type B11 Type W1

Km 10+310 TypeB12  Type W1 | INTERCHANGE 3)

Km 10+690 TypeB1t Type W1 | Ramp"A"-Km0+154 TypeBll Type W1

Km 10+950 TypeB1l TypeW1 {Ramp "B" - Km TypeBll Type w1

0+286.5

Km 11+451 TypeB11 TypeW1 | Ramp“C"-Km0+300 TypeB8 TypeW3

Km 11+690 TypeBl2 Type W1 | Ramp "D" - Km 0+300 TypeB2 TypeW1

K 114976.50 ( Path) TypeB7 Type W3 | Ramp"F'-Km0+300 - TypeB8 Type W3

Km 12+180 TypeB13 Type W1

Km 12+592.50 (Path) Type B7  Type W3 (INTERSECTION 4)

Km 12+756 ‘TypeB5  Type W2 Ramp "B" - Km0+223 Type Bll Type W1

H-1-9



1.2 Design Condition

1.21

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 Desi.gn Specifications for Highway Bridges and Culverts

(22TCN18-79)

(2) Software

UC - Dos

UC - Bridge

APPLLO Grid

SAP 2000

LEAP-5

Microsoft
Excel

Japanese Software, applied for Substructure and

Foundation Design

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

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

USs. 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

11-1-10



1.2.3 Load and Load Combinations

Generally, Loads and T.oad 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 | beam)
Creep Coefficient t = infinity 2.2
- Creep Coefficient of slab at t = 1.2 _
- 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 Elevation: Water level with 5% frequency
Force: The formula defined in Clause 3.14, AASHTO
LRFD was applied. .In..th.is formula, vessel impact
{felocity was defined as the velocity of water flow,
and Dead weight tonnage of vessel was defined

based on the Viemmamese Classification of Streams.

I-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
(m) - '
10 1000 1200 350 430-L 300 50% of main
loading
. LONGITUDINAL DIRECTION TRANSVERSE DIRECTION
0L 1RG0 10 | 2300 .
i ! i i !
WD 0T 207 [Fo G U R 11U
S ' ‘i ':u -"-.‘1".f ‘\‘:‘.; Lk G t i 1 l \E: i
T oy E ! \ —' Sy
' L H a E 2 |l b ‘L 1 b |

Figure 1.2 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 siress SERVICE-III
- Check of resistance STRENGTH-], STRENGTH-III &
STRENGTH IV
(2) Substructures & Foundations
- Abutments STRENGTH 11, STRENGTH 1-2, STRENGTH I-
' 3, EXTREME EVENT I-1, and EXTREME EVENT
12
- Piers : - STRENGTH I-1, STRENGTH 12, STRENGTH III,
EXTREME EVENT I-1, EXTREME EVENT I-2,
and SERVICE[
(3) Culvert Box
- Culvert Box : STRENGTH 1, STRENGTH 1V, and
o SERVICEI
- Wing Wall STRENGTH I & STRENGTH [I

-1-13



1.2.4  Soil Properties for Design

Table 1.12 Summary of Soil Properties for Design (1/2)

STA B.P. ~ 44500 4+500 ~ 7+600 7+600 ~ 11+000 11+000 ~ E.P
(Package-1) {Package-3) (Package-3)
: - LargeTraVa - - CaiTact - BaMang
Bridge - Small Tra Va . CaiTac2 - CaiNai
- TraOn - CaiDa - ApMy
- Interchange - Interchange - CaiRang
No.54  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
[ 5 5 4 4
i 16 16 16 16
Layer ¥ ” 7 7 7
¢ 10 10 10 10
EO 2000 2000 2000 2000
qu 30 30 35 20
N 8 12 18 20
b 14 : 14 14 14
y 19 19 19 19
Layer ., 10 10 10 10
c2 C 20 20 50 50
ED 5000 8000 ' 12000 3500
qu . 60 150 220 150
N - 20 - -
¢ - 10 - -
Layer J i 198 _ i i
S/St C o ‘10 - _
EO - . 13000 - -
qu .- ' 300 : - -
* Notes: Nt N value (Blows/300mm) C Cohesion (kN/m2)
¢ Friction Angle of Soil (Degree) E0:  Modulus of Deformation (kN/m2)
Y: Unit Weight of Soil (kN/m3) qu:  Unconfined Compression Strength
y:  Dry Unit Weight of Soil (kN/m3) (kN/m?2)

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 . 74600 ~ 11+000 11+000 ~ EP
(Package-1) (Package-?) (Package-3) (Package-3)
; - Large Tra Va - CaiTac1 Ba Mang
Bridge - Smfll Tra Va CaiTac2 - CaiNai
Tra On Cai Da - 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 28 25 29 28
o 15 15 15 15
19.5 195 195 19.5
Layer : 10 10 10 10
St/C1 ¢ 170 170 170 170
E0 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 ¢ 50 50 50 50
EQ 27000 27000 27000 27000
qu 1000 1000 1000 1000
* Notes: N N value (Blows/300mm) (0 Cohesion (kN/m2)
d: Friction Angle of Soil (Degree) Ex:  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.
1.25  Design of the Connecting Portion of Pile Top and Footing

The following analyses were studied for the connecting 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) <= g,
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where, P:; Axial Force of Pile
D: Diameter of Pile
. Vertical Bearing Pressure of Pile Cap

a Q

... Allowable Vertical Bearing Pressure of Pile Cap
(0.5 x 0 = 0.5 x 240 kgf/cm?® = 120 kgf/om®= 11.8 Mpa)

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

1.=P/ {ex(D+h)xh}<=r,
where, P:  Axial Force of Pile
D:  Diameter of Pile
h: depth from the pile 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)
Chécking of Horizontal Force

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

Crch = H / (Dl) <= oca .

where, H: Horizontal Force at the top of Pile
D: Diameter of Pile
I 100mm (Embedded length of Pile into Pile cap)
O.,: Horizontal Bearing Pressure of Pile Cap
0., Allowable Horizontal Bearing Pressure of Pile Cap

(0.3 x 0 = 0.3 x 240 kgf/cm? = 72 kgf/cm®= 7.0 Mpa)

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

t.=H/ {h'x (2l + D+ 2h')} <=,

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

surface of Pile cap

I 100mm (Embedded length of Pile into Pile cap)
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t.: Horizontal Punching Shear of Pile Cap
1,: Allowable Horizontal Punching Shear of Pile Cap

(9.0 kgf/ cm® = 0.88 Mpa)

Figure 1.3 Design Condition of Connecting Portion
126  Materials

(1) Concrete

Table 1.13 Concrete for Design_(l /2)
Grade fc Typical use

40Mpa PCbox girder, PC I-Girder
35Mpa  Hollow Slab
30 Mpa Insitu concrete : Bored pile, Deck Slab

Culverts
20 Mpa  In situ concrete ; Base concrete, Apron
15 Mpa  In situ concrete : Lean Concrete, Plain Concrete

om moonw

24 Mpa  In situ concrete : Pier, Abut, Pile cap, Wing wall,, retaining wall,

* o fch Compreésive strength of concrete at 28 days

Table 1.13 Concrete for Design (2/2)

Grade f’ Ec (Mpa) EXP
B 40Mpa 33990 .
D 30Mpa 5044y 108 x10E-6 {(/°0)
E 24Mpa 26 330
* Eco Young's Modulus (AASHTO LRFD, 5.4.2.4) Ec = 0.043y*x Vic’
Yo Density of concrete (kg/m’)

EXP:  Coefficient of thermat expansion and contraction
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<Allowable Stress of Concrete>
- For checking of tensile stress in Serviceability limit state
(SERVICE-I): 025 xVfc
~ for PC Box Girder & PC Composite [ 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) Mass kg/m Dia. (mm)  Area (mm2) Masskg/m
' 10 ' 78.5 0.617 20 314.2 2.406
C 12 113.1 0.888 22 380.1 2.984
14 153.9 1.208 24 490.9 3.85
16 201.1 1.578 28 615.8 4.83
18 2545 1998 32 804.2 6.31
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Table 1.15 Summary of Development of Reinforcement Steel (1/2)

Strength  Diameter  Unit weight Hook (mmy) Lap Splice (mum)
of {mm} (kg/m}) _ Grade A Grade B Grade C
Concrete
24Mpa 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 - 500 650 850
22 2984 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 0.388 210 300 365 77
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 3.853 437 699 909 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 04 398
Deformed
10 0.617 175 300 304 398
12 0.388 210 300 365 477
14 1.208 245 328 426 557
16 1.578 280 374 437 636
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 4834 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
) 0.222 129 300 300 300
8 -0.395 151 300 300 318
10 0.617 173 300 304 398
Beformed .
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 3.853 437 605 787 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)

<Longitudinal 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 a

t 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,

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

'N0.19, No.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

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,
L _ o ~ 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) n
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 Sumunary of PC Strands

Internal External Transverse

Type of PC Steel 125127 12515.2 3512.7
Sectional Area {mm?2) 1,184.5 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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127  Span Length Arrangement and Foundation Pile for the Minor Bridges
in the Approach Roads

(1)

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-1 (Approach Road on Vinh Long sice)

Pridge

Modification

Large Tra Va

Span Length Arrangement
(Original)

PC | beam: 4@31 = 124m

PC Box Girder: 56+80+56 = 192m
Total Length: 316m

(Modified)

PC | 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)

PC I beam: 2@36=72m

PC Box Girder: 36.5+57.0+36.5=130m
PC 1 beam: 2@29=58m

Total Length: 260m
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2)

Package-3 (Approach Road on Can Tho side)

Bridge

Modification

i

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 spans.

t

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
Superstructure * 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 (Al, 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)

Span 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 vaiue 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 substructiures
supporting the simple span portiors of PC [ beam.

In case that fhé C2 Layer is regarded as the bearing straturn,
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 1 beam can be the simple 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

TOHDCH WBH CTTY
-—-—

SIDE ELEVATION

TECHNICAL

TOTAL BRIDGE LENGTH L=260m

NUMBER OF TOTAL SPAN : 5 SPANS

Rl T

SKEW ANGLE OF BRIDGE =90
TraOnBridge MIDDLESPAN LENGTH =8im
ALTERNATIVE-L ,
ITEM COST RATIO
SUPERSTRUCTURE 1000
CONé&_}]CﬂOh SUBSTRUCTURE 1.000
FOUNDATION 1,000
TOTAL 100
STDE ELEVATION TOTAL BRIDGE LENGTH L=260m
NUMBER OF TOTAL SPAN 7 SPANS
35PANS CONTINUOUS BOX GIRDER,
a il o S
TECHNICAL
SKEW ANGLE OF BRIDGE =90
Tra O Bridge MIDDLE SPAN LENGTH =57m
AUTERNATIVE-2
@Q@' w2 TTEM COSTRATIO
3 SUFERSTRUCTURE 087
CONSTRUCTION SUBSTRUCTURE 109
foiid = FOUNDATICN 1150
.-
TOTAL 0968
NUMBER OF TOTALSPAN : 75PANS
ANG C 0US BOX #58 5l
ST (26-6%‘&3 &:53 )
TECHNICAL
SKEW ANGLE OF BRIDGE <70
Tra On Bridge MIDDLESPAN LENGTH =58 5m
ALTERNATIVE3
TTEM COSTRATIO
SUFERSTRUCTURE 087
CONSTRUCTION SUB STRUCTURE 10%
FOUNDATION 129
TOTAL 093
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Chapter 2

DESIGN SUMMARY
SUPERSTRUCTURES

2.1

2.2

2.3

2.4

(1)
(1)

(1
(2)
(3)
A

(5)

(1)
2)

(3)

PC BOX GIRDER

PC BOX GIRDER, CASE 1

PRC HOLLOW SLAB

PRC HOLLOW SLAB, CASE 1

PC COMPOSITE [ BEAM (CONNECTED)

PC COMPOSITE 1 BEAM (CONNECTED),
CASE 1

PC COMPOSITE 1 BEAM (CONNECTED),
CASE 2

PC COMPOSITE I BEAM (CONNECTED),
CASE4

PC COMPOSITE I BEAM (CONNECTED),
CASE 6

PC COMPOSITE I BEAM (CONNECTED),
CASE 7

PC COMPOSITE I BEAM (SIMPLE SPAN)

PC COMPOSITE 1 BEAM (SIMPLE SPAN),
CASE 1 '

PC COMPOSITE I BEAM (SIMPLE SPAN,),
CASE 2

PC COMPOSITE I BEAM (SIMPLE SPAN),
CASE 3

11-2-1

OF

11-2-2
-2-2
H-2-6
1-2-6
-2-10

H-2-10
1-2-27
11-2-43
-2-61

H-2-95
n-2-112

nm-2-112
n-2-128
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Summary of Sectional Forces:

Section S.W of girder S.W of Deck Slab+Diaphragms S.W of Surtace

N (tf) VD iM@Em) | N(@H | V(i [ M@Em) | N@H V(th M {tim)
SEC-1 0.00 31.18 0.00 0.00 18.63 0.00 0.00; 1197 -Lt7
SEC-2 0.00 28.61 24.67 0.00 17.61 14.95 0.00: 10.69 818
SEC-3 0.00 19.70]  113.44 0.00{  13.08]  71.34 0.00" 498 3uu8
SEC-4 0.00 10.22|  189.74 0.00 679  121.99 0.00: -2.28 43.36
SEC-3 0.00 929! 19462 0.00 617 12523 0.00! -3.03 02
SEC-6 0.00 0.00] 21785 0.00 0.00! 14065 0.00:  -2.73 49.72
SEC-7 0.00 929 194.62 0.00 -6.17]  125.23 0.00; -10.26 17.84
SEC-B 0.00;  -10.22] 18974 0.00 679! 121.99 0.00 -3.98 To.13
SEC-9 0.00  -19.70] 11344 0.00f -13.08;  71.34 0.000  -11.89 2434
SEC-10 0.00] -28.61 24.67 0.00 -1761 1195 0000 1726 -77.09
SEC-11 0.00|  -31.18 0.00 0.00| -18.63 0.00 0.00; 1834 9180
Section Prestress LiveLoad max LiveLoad min

N() | V@) [MUm)| N@H | V(D | M{tim) | Nt V() M(ttm)
SEC-1 500.98)  -52.14 0.00 0.00 9.43 2.01 0.00; 0.90 -1.96
SEC-2 50098  -48.36] -101.46 0.00 9.01 6.09 0.00! -0.97 -0.06
SEC-3 512.38]  -36.39; -264.37 0.00 7.27 30.30 0.00: -1.29 -3.59
SEC-4 52471  -23.57f 407.57 0.00 5.68 52.87 0.00] -3.55- 879
SEC-5 528.64]  -10.50| -416.44 0.00 5.47 54.28 0.00! -3.81 9,32
SEC-6 527.87 0.00| -43023f  0.00 2.71 5224  0.00; 536 -1238
SEC-7 528.64 1050 -415.70| - 0.00 1.38 38.35 0.00) 733 -16.23
SEC-8 524.71 2357 -406.79]  0.00 2.76 35.91 0.00) 9.06. -16.36
SEC-9 512.38 36.39] -263.70 0.00 1.61 14.55 0.00] -11.04  -2524
SEC-10 500.98 48.36| -101.39 0.00 124) 1330 0.00i  -11.98 3120
SEC-11 50{198E 52.14 0.00 0.00 1241 1404 000! 1222 5904
Section Differential Creep Differential Shrinkage Differential Temperature

NEh | V@EH [ M@m)| N@H | V) | M(tEm) | N@D V() M (t.m)
SEC-1 | - 87.06 0.00 10.00 7.10 0.00; 0.71 9.58; 0.00 0.96
SEC-2 59.75 0.00 705 . 6.84 0.00| 0.69 9.24! 0.00 0.93
SEC-3 -17.31! 0.00] 446 5700 o000l 057 7690 000 07
SEC-4 -124.81; 0.00; -13.02 5.72 0.00! 0.57 7.72! 0.00 0.77
SEC-3 -106.70i 000! -11.27 7.13 0.00! 0.72 9.62: 0.00 0.97
SEC-6 146,32 0.00i  -1540 5.72! 0.00; 0.57 7.73: 0.00 0.77
SEC-7 -106.70| 0.00{ -11.27 7.13 0.00, 0.72 9.62} 0.00- 0.97
SEC-8 | -124.81! 0.00] -13.02 5.72 0.00!1 0.57 7.72: 0.00- 0.77
SEC-9 -47.31 0.00 -4.46 5.70 0.004 0.57 7.69! 0.00: .76
SEC-10 59.75 0.00 7.05 6.84 0.00I 0.69 9.24! 0.00; 0.93
SEC-11 87.(]6| 0.00 10.00 7.10 0.00; 0.71 9.38 0.00° 0.96
Section | Secondary force due to Creep lmpact max T Impact min

N@h i Vh iMMay | N Ve Mfm) | N V(th - M (tl.m)
SEC-1 0.00, 2.76 0.00 0.00 311 0.66 0.00, -0.32 -0.63
SEC-2 0.00 2.76 2.28 0.00 2.97 2.01 0.00! -0.32i -0.22
SEC-3 0.00 2.76 1242 0.00 2.40 10.00 0.00] -0.43, L1
SEC-4 0.00 2.76 26.50 0.00 1.88 17.45 0.00 -1.17: -2.90
SEC-3 0.00 2.76 27.88 0.00 1.80 17.91 .00 -1.260 -3.08
SEC-6 0.00 2.81 41.69 0.00 0.90 17.24 0.00} “1.77: 415
SEC-7 0.00 2.84 55.49 0.00 0.46 12,66 0.00 242, -3.36
SEC-8 0.00 277 56.87 0.00 0.91 11.85 0.00: -2.99: -5.46
SEC-9 0.00 2.68 70.93 0.00 053, 480 000! 364 833
SEC-10 0.00 2.63 81.10 0.00 0.41 439 0.00, 395, <1691
SEC-11 0.00i 2.64 83.37 0.00 0.41 4.63 0.00] 03 .1952

. ;
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Stress Check at Junction of the Girders

JUNCTION SECTION (SEG-12)

\ 2550
) 19103 Wi
R A A it
570 5
| ¥
ol
o
E : E
|
| |
) —t L
Moment due to Service Load M= 60.2 tf.m
Tensile Reinforcement As=2xD22(Nos=2x10=20)
Stress of Concrete fcj= 1014 t/m2 < 1835.5 t/m2
Stress of Tensile Reinf, fs= -3382 t/m2 > -17896.1 t/m2
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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=0.8*(1+IM)*(0.125-+0.07) 292 T.m/m
5) Negative Moment M=-(1+IM)*(0.155+0.125)* -5.05 Tm/m
(2) Cantilever Slab
1) Effective Span Length 0.100 m <0.5m --> ignore
2) Load 10000 T
3) Impact Factor IM 33%
4) Negative Moment _ M= 0.00 T.mi/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 C
Bending Moment (T.m) 0.000 0.600 -0.424
B 1175)
: :
[ b0 10750 500
! | T
- -
t 35, .65, 170G '
i LR S| i
L ElE H B #
T vy e el
: . RS 50 7 -"er'j 3 B —F“‘i_j IIIIIII =
: 550 | 850 I ] l
|_ | K |
| 2 b A
0 i £ @ 7350 = 9400 RE

NI
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Checking Nominal Flexural Strength of Deck Slab (Article 5.7,3.2.2 AASHTO)

Sectional Properties

Calculation of Mr

Checking

Sectional Properties

Calculation of Mr

Checking

Depth of Slab
Width of Slab

Area of Tensile Reinforcement

Distance from extreme compressive fibre
to centroid of Tensile Reinforcement

Area of Compressive Reinforcement
Distance from extreme compressive fibre
to centroid of Compressive Reinforcement

Stress block factor

Distance from extreme compressive fibre

to the Neutral Axis

Depth of equivalent stress block

Nominal Resistance

Flexural Resistance factor

Factored Resistance

Factored Bending Moment due to

External Loads

Depth of Slab
Width of Slab

Area of Tensile Reinforcement

Distance from extreme compréssive fibre
to centroid of Tensile Reinforcement

Area of Compressive Reinforcement

Distance from extreme compressive fibre
to centroid of Compressive Reinforcement

Stress block factor

Distance from extreme compressive fibre
to the Neutral Axis '

Depth of equivalent stress block

Nominal Resistance

Flexural Resistance factor

Factored Resistance

Factored Bending Moment due to

External Loads

[1-2-25
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dsl
Ase
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Section A

210 mun
TO00 mun

- b
1885 nun

162 mm
(} m m*

48 mm
0.76

28 mm
22 mm

111,144,141 Nonm
1.0

111,144,141 N.mm

91,089,350 N.mm

Section B

210 mm -
TO00 mm

1885 mm’

162 mun
{t mm?

48 mm
0.76

28 mm
22 mm

11,144,141 Nomm
1.0

111,1 44,’14_1 N.oun

3,663, 1

{0 N.mm




Sectional Properties

Calculation of Mr Stress block factor
Distance from extreme compressive fibre

Checking

Depth of Slab
Width of Slab

Area of Tensile Reinforcement

Distance from extreme compressive fibre
to centroid of Tensile Reinforcement

Area of Compressive Reinforcement
Distance from extreme compressive fibre
to centroid of Compressive Reinforcement

to the Neutral Axis

Depth of equivalent stress block

Nominal Resistance
Flexural Resistance factor

Factored Resistance

Factored Bending Moment due to

External Loads
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Summary of Sectional Forces:

Section S.W of girder S.W of Deck Slal+ Diaphragms S.W of Surtace
N (th v ¢ M(tEm) | N @) Vi) - M@Em) | N{) vy M)
SEC-1 0.001  35.61 0.00 0.00 2233 0.0 000, 1377 099
SEC-2 0.00 3272 3160 0.00 2119 2013 000! 1233 (108
SEC-3 0.00 24.40|  159.40 0.00 15.67| 10260 0.00; 5.89 50.71
SEC4 .0.00 21.48| 18693 0.00 1419 12031 0.00] 403 5033
SEC-5 0.00 16.84] 23483 0.00 1110, 15213 0.00! 014 6L77
SEC-6 0.00 7.54] 29578 0.00 494 19223 000]  -0.58 7825
SEC-7 0.00 0.00| 311.09 0.00 0.00| 20210 0.00: -6.64 6112
SEC-8 000]  -7.54] 29578 0.00 494 19223 000; 327 3549
SEC-9 0.00] -16.84] 23483 0.00] -1110] 15213 000l  -1288 1058
SEC-10 000| -21.48! 18693 0.00| -1419] 12051 0.00; -1067. 1125
SEC-11 0.00]  -24.40] 15940 0.00| -1567| 102.60 0.00. 1253 2307
SEC-12 0.00] -3272| 3160 000 -21.19 20.13 000, -1918  -95.34
SEC-13 000  -35.61 0.00 0.00] -2233 0.00 000!  -2062 11373
Section Prestress - LiveL.oad max LiveLoad min
N (tf) VD | M{fm)| N@h | VD | M(ttm) | Nt V) M)
SEC-1 633.99] -54.23 0.00 0.00 10.28 2.90 0.00: 077 2286
SEC-2 | 633.990  -5056|  -92.20 0.00 9.86 7.43 0.00;  -0.78 0,59
SEC-3 644.24]  -4251) -30075 0.00 8.95 3947 000, 207, A3
SEC-4 653.03]  -35.26| -346.23 0.00 8.46 46.71 000, 244 423
SEC-5 661.26]  -24.57| -426.84 0.00 7.43 60.21 0.00 34 -6.39
SEC6 | . 661.23 794 -510.74 0.00 1.45 69.33 0.00 402 945
SEC-7 656.44 0.00| -508.31 0.00 3.79 68.46 0.00 041 1205
SEC-8 661.23 7.94] -510.74 0.00 2.26 55.01 0.00 7930 1333
$EC-9 661.26 24,57 -426.84 0.00 111 32.01 0.00] -11.04  -16.83
SEC-10 633.03 3526 -346.23 0.00 214 20.22 000! 1192 2218
SEC-11 644.24 4251 -300.75 0.00 1.92 16.79 0.00] -1229 2735
SEC-12 633.991 5056} -92.20 000l  1.38 15.74 0000  -1313 6063
SEC-13 633991 . 3423 0.00 000 - 1370 1574 0.000 -13353  -7640
Section | Differential Creep Differential Shrinkage Differential Temperature
N@) ' V@D i M@fm) | N@D VD MEEm)| N . V(D M(thm)
SEC-1 120.24! 000] 13.76 7.10 0.00 0.71 9.59; 0.00: 096
SEC-2 89.11| 0.00] 1039 .89 0.00 0.69 9.31 0.00 0.93
SEC-3 -56.20! 0.00 -5.24 5.70] 0.00! 0.57 7.70 (.00 0.77
SEC-4 -82.52 0.00 -8.15 3711 0.00! 0.57 7.70° 0.00 0.77
SEC-5 -128.48 000 -1322 5.71) 0.00 0.57 7.7% 0.00 0.77
SEC-6 -181.95 0.00] -19.15 373 0.00 0.57 7.745 0.00 0.77
SEC-7 -190.57 0.00 -20.11 5.73 0.00 0.57 7.74, 0.00 0.77
SEC-8 | -181.95] 0007 -1915 573l 000! 037 774 0000 077
SEC-9 | -128.48] 0.00] 1322 5.711 0.00; 0.57 7.72; 0.00: 0.77
SEC-10 -82.52j 0.00 -8.15 571, 0.00; 0.57 7.70i .00° 0.77
SEC-11 -56.20 0.00 -5.24 5.70] 0.00; 0.57 7.70: 0.00: 0.77
SEC-12 89.11 0.00] 1039 6.89 0.00| 0.69 9.31; 1.00 0.93
SEC-13 120.24 000  13.76 710! 0.00! 0.71 959! 2.00° 0.96
Section | Secondary force due toa Creep Impact max Impact min
IN@H P VD i M@Em) ] N@h o Vah  M@tm) | NQGD V(i M (tha)
SEC1 | 0.00 071 0.00 0.00 3.39 0.9 0.00; 0257 0.9
SEC-2 0.00 0.82 0.76 0.00 3.25 245 000.  -0.26 -0.20
SEC-3 - 0.00 0.82 442 0.00! 295 13.02 0.00f 068 -LOY
SEC— 0.00! 082 541 0.001 279 1542 000, 081 -140
SEC-5 0.00 0.52 745 0.00 245 19.87 0.00: -1.13 218
SEC-6 0.00 0.82] - 11.35 0.00 147 22.88 0000 -133 312
SEC-7 0.00 0.94 14,683 0.00 1.25 22.59 0.00! 211 -3.98
SEC-8 0.00 1.05 19.05 0.00 0.74 18.15 0.00; 262 447
SEC-9 0.00 0.98 2423 0.00 0.37 10.56 000, -363  -3533
SEC-10 0.00 093] 2658 000 07 6.67 cool 393 732
SEC-11 0.00 1.38 28.01 0.00 0.63 5.54 0.00 406 -9.09
SEC-12 0.00 045 302 0.00 0.45 519 000!  -433 22199
SEC.13 0.00 034 2966 0.00 0.45 519 0000  -441  -25.2
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