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THE REPLYS TO THE COMMENTS ON THE MINUTES OF MEETING

ON 7 AUGUST 2000 IN HANOI

4" September, 2000

Referring to the comments on the Minutes of Meeting on 7 August 2000 in Hanol, the JICA Study
Team prepared the replies as shown in the following.

1.

Design of Road Surface Pavement (Item Number 2.1 of Minutes)

The comunents described on the Minutes of Meetings for this item are as shown in the
following;

- To adopt the AASHTO's design method for the road surface pavement design
based on CBR-Value was agreed. However, the JICA Study Team shall examine

the design results by Elastic Modulus Method, and provide the result of
examination.

To estimate the Elastic Modulus that is the strength properties of the subgrade, the data
derived from the following experimentation is required.

- CBR-Test (California Bearing Test)
- California Resistance Test

- Triaxial Compression Test

- Deflection Measurement Test (Benkelman beam Deflection Measurement, etc)

- Plate Bearing Test
- Resilient Test (defined in AASHTQ Standard)
In the detailed design stage of this project, only the “CBR-Test” was conducted.

In case that the Multi-Layer Elastic Modulus method is examined, the Elastic Modulus
must be converted from the data of CBR-Value in this stage. It means that the Elastic

Modulus Method will be based on the same basis with the AASHTO's design method
examined by the Study Team.

Moreover, the Mechanistic-Empirical Design Method defined on “AASHTO Guide for
Design of Pavement Structures” applied for this project is one of the empirical method,
and the Multi-Layer Elastic Modulus method is the accurate method based on the data
derived from the experimentation. However, the Multi-Layer Elastic Modulus method is
internationally applied for pavement under the specific conditions like airfield of the

airpert, or roads where the heavy specific vehicles pass, and it is not applied for the
common roads.

With considering the above design conditions, the Study Team suggests that the

AASHTO's design method examined by the Study Team also covers the Elastic Modulus
Method, for this project.

A5-2



Standard for the Design of the Weak Soil (Item Number 2.2 of Minutes)

The Study Team is still translating the Vietnamese Standards provided by Dost. Because
of the volume and technical contents of these standards, the translation takes some more
weeks. After the translation is finished, immediately the examination with these
standards will be conducted, and the results will be reported to JICA and MOT.

Design Standard (Design Live Load) for the Large Span Bridge (Item Number 2.2 of
Minutes)

The applied Design Live Load for the Project was B-type Live Load defined on “Standard
Specification of Highway Bridge (Japan Road Association)”.

The Study Team collected the data of Live Loads for the longer span bridges {(more than
150m) in the world, as shown on the following figure:
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Figure 1. Comparison of the Design Live Load

The loads shown with “Line” on Figure 1 are mainly the Design Live Loads applied for
the longer bridges of “Honshu - Shikoku Bridge Authority, Japan”, and the Japanese B-
type Live Load is also included in them.

Moreover, the loads shown with “Point” are mainly the Design Live Loads applied for
the individual intemational longer bridge.

As shown on Figure 1, there are not so much difference between the “Line” Loads and

the “Point” Loads. Based on this condition, the Japanese B-type Live Load can be suitable
and reasonable.
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International Standards related to the Design (Item Number 2.4 of Minutes}

The following International Standards are applied or referred to the Design of this project.

(1) Highway Design

Standard Application Remarks
Highway - Specification for Design, TCVN | - Geometric Design of
4054-1998 Throughway
(Ministry of Transport, Viemam)
Freeway - Requirement for Design, |- Geomeiric Design of
TCVN5729-1997 Rampway
(Ministry of Transport, Vietnam)
Design of Standard Drainage Outside System | - Drainage of Service
and Works, 20TCN-51-1984 Area
A Policy on Geometric Design of Highways | - Geometric Design
and Streets, 1994
{American Association of State Highway and
Transportation QOfficials, USA)
Description and Application for Road |- Highway Design | - Japanese
Structure Ordinance general Edition, only
(Japan Road Association) ~ Design of Service Area
Design of Standard Soft Ground |- SoftGround Treatment |- Japanese
Countermeasure Edition, only
(Japan Road Association)
(2) Structure Design
Standard Application Remarks
Highway Design Standards TCVIN 40541998 - Design of
(Ministry of Transport, Vielnam) Minor
Structures  of
Package-1&3
Specification for Bridge Structures 2057 / QD-KT4-1979 - ditto
(Ministry of Transport, Vietham)
Design Specification for Highway Bridge and Culvert, | - ditto
22TCN18-79
{(Ministry of Transport, Vietnam)
Standard Specification of Highway Bridge - Structural - Japanese
(Japan Road Association) Design, general Edition, only
AASHTOQ LRFD BRIDGE DESIGN SPECIFICATION, SI |- Structural
Units Second Edition 1998 Design
(American Associaion of State Highway and
Transportation Officials)
Wind-proof Design Standards 1976 - Design of Cable } - Japanese
(Japan Road Association} Stayed Bridge Edition, only
-3-
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Cost Estimation

(3)

Standard !

Application

Remarks

Docres 25/CP and 26/CP dated May 23° | - Local Labor Cost

1993 of Government concerning the new
wage policy.

Labor law of the Socialist Republic of
Vietnam dated June 23" 1994,

ditto

Decree 197/CP dated December 31* 1994 of
Government concerning the wage for the
Vietnamese labor working for Enterprise
finance by foreign funding.

ditto

Guideline to tabulate "General cost
estimate" No 08/1999/TT-BXD dated
November 16T 1999,

ditto

Circular 07/LDTBXH-TT dated April 11*
1995 Guide to implementation the Articles
Labor Law's dated Junme 23 1994 and
Decree 195/CP December 31" 1994 of
Government about Working time and Rest
time.

ditto

Circular 11/LDTBXH -TT on May 3* 1995
of Ministry Labor & War Invalid Social
Affairs to guide the implementation of the
Decree 197/CP of Government.

ditto

Circular 39TC/TCT on June 26" 1997 of
Finance Ministry guide to implement the
Decree05/CP dated January 1% 1995 and
Decree 30/CP dated April 5% 1997 of the
Government about Incorme Tax.

ditto

Decree 708/LDTBXH- QD dated June 15%
1999 of the Ministry labor &War Invalid
Social Affairs about the -minimum wage
level for the Vietnamese Labor working, for
Enterprise finance by foreign funding.

ditto

Circular 19/LDTBXH-TT dated June 2™
1993 Guide to implemented the regulation
subsidy mobile allowance.

ditto

1260/1998/QN-BXD

T.ocal Equipment Cost

Estimate Standard for Civii Work of
Ministry of Construction, Japan 1999

Method o_f Cost
Estimate

- Japanese
Edition, only

Calculation Table for Depression of Civil
Work Equipment in Japan 1999

Method of Estimate of
Equipment Operation

- Japanese

Edition, only

Price List for Construction in Japan July
1999

Price of
Material

Imported

- Japanese
Edition, only
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Wind Load (Item Number 2.5 of Minutes)

The static wind data based on the collected wind records for Can Tho Bridge and My
Thuan Bridge were shown in the following;

Return Period:

50 years

Static Method:  Gringorten Method for Can Tho Bridge
Static Velocity V10 (m/sec) Vg(m/sec)
Z(m) 10.0 40.0 100.0 100 40.0 100.0
Can Tho Bridge 313 38.8 44.8 43.8 49.7 52.8
My Thuan Bridge 26.0 320 38.0 41.0 48.0 53.0
* Note:

V10: Average wind velocity per 10 minutes  Vg:  Wind velocity considering the Gust

Z: Height from ground level

®  Wind records utilized for the static analysis of the Can Tho Bridge were procured
from Can Tho Station.

®  Static Data of My Thuan Bridge were quoted from the Design Report of My Thuan
Bridge Project

As shown in the above table, the static wind velocities of Can Tho Bridge and My Thuan
Bridge are almost similar.

The design wind velocity applied for these bridges is as follows:

Can Tho Bridge: 44.4m/sec (= 100mile/ sec, at 10m height from ground level)

In conclusion, there are no difference between the two bridges about the static wind
velocities and design wind load.

Earthquake Effect (Item Number 2.6 of Minutes)

The Institute of Geophysics suggested that the earthquake effect (ground acceleration)
should be between 0.07g and 0.12g. The design seismic coefficient should be based on the
further study on the seismic intensity of 1,000 year (0.07g for the Project Area) and the
consideration on geotechnical condition and the importance of the structure.

Following the above suggestions, the JICA Study Team calculated the elastic seismic
response coefficient with the above ground acceleration in accordance with AASHTO
Specifications with a soil magnification factor. The calculated design seismic coefficient
in accordance with AASHTO Specifications was shown in the following:

Reference:  AASHTO LRFD BRIDGE DESIGN SPECIFICATION, Sl Units Second Edition

1998 (hereinafter, AASHTO LRFD), Section 3 - Loads and Load Factors, 3.10
EARTHQUAKE EFFECTS: EQ
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(1) Categorization

The bridge structures of this project were categorized into the following 3 categories
to study the seismic coefficient based on AASHTO LRFD;

Structure and Package Type of Structure
1) Main Bridge Package-2 Hybrid Cable Stayed Bridge
2} Approach Span Bridges Package-2 PC1beam & PC Box Girder
3) Minor Bridges Package-1&3 | PC I beam, PC Box Girder, PRC
Hollow Slab

(2) Formula {AASHTO LRFD, Section 3.10.6)

Period of Vibration (sec) Formula
T, > 4.0 Con=3AS [ T, }°
03<T,<40 C,.=1.2A5 / T,2* = 2.5A
Tna<03 C.=A(08+4.0T,)
* Notes: C... Elastic Seismic Response Coefficient
T,  Period of Vibration of the m" mode (sec)
A: Acceleration Coefficient
S Site Coefficient

(3) Acceleration Coefficient, A (AASHTO LRFD, Section 3.10.2)

On AASHTO LRFD, the acceleration coefficient was defined on the contour map,
only for United States of America. In this project, with considering this contour map,
this coefficient was defined with considering the return-period of earthquake and
the importance of structures as follows:

Structure and Package A Evaluation

1) Main Bridge Package-2 0.12 Importance: ~ Very High
Return Period: 1000 years

2} Approach Span Bridges TPackage-2 0.06 Importance:  High
Return Period: 1000years

3) Minor Bridges Package-1&3 0.05 Importance:  Medium

Return Period: 500 years
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Site Effects, S (AASHTO LRFD, Section 3.10.5)

In AASHTO LRFD, the soil property of site was considered in the “Elastic Seismic
Response Coefficient” as the “Site Effects”, as follows;

Site Coefficient

Soil Profile Type

I il I\ v

1.0 12 1.5 2.0

]

Soil Property Type Ik

Soil Property Type IL:

Soil Property Type IIL

Soil Property Type IV:

Rock of any description, either shale-like or crystalline
innature or

Stiff soils where the soil depth is less than 60,000mm,
and the soil types overlying the rock are stable deposits
of sands, gravels, or still clays.

A profile with stiff cohesive or deep cohesionless soils
where the soil depth exceeds 60,000mm and the soil

types overlying the rock are stable deposits of sands,
gravels, or stiff clays

A profile with soft to medium-stiff clays and sands,
characterized by 9,000mm or more of soft to medium-
stiff clays with or without intervening layers of sand or
other cohesionless soils

A profile with soft clays or silts greater than 12,000mm
in depth

In this project, whole of structures are categorized into “Soil Property Type IV”, and
the Site Effect, S was decided as “2.0”.

Period of Vibration, T,

The period of vibrations of

the three categories are summarized as follows:

Structure and Package T (sec)
1) Main Bridge Package-2 1** Mode: 6.78
{Hybrid Cable Stayed Bridge) 2" Mode: 547
* Refer to Appendix-1 a1 Mode: 4.00
2) Approach Span Bridges Package-2 05 sec ~ 15 sec
(PC 1 beam & PC Box Girder) approximately

3) Minor Bridges

{PC I beam, PC Box Gir

Hollow Slab)

Package-1&3 | 1.0 sec, approximately for
der, & PRC whole bridges

A5-8



For 1) Main Bridge, the 3" Mode was regarded as the critical mode for the structure
analysis. The summary of dynamic analysis was shown on Appendix - 1.

(6) Elastic Seismic Response Coefficient, Cy, (AASHTO LRED, Section 3.10.6)

Based on the above conditions, the Elastic Seismic Response Coefficients were
calculated as follows:

Structure T, Formula A ) Cin
{sec)
1) Main Bridge 4.0 |C.=3AS/ T ** 012 | 2.0 0.113
2) Approach Bridges 05 |C,,=1.2AS /T, = 25A 006 | 20 | 0.150
10 |C_=12AS/ T.2° < 25A 006 | 20 | 07144
15 |C_=12AS/ T, ¥*=25A 0.06 { 2.0 0.110
3) Minor Bridges 1.0 |C,.=12AS/ T, * = 2.5A 0.05 | 2.0 0.120

(7) Elastic Seismic Response Coefficient applied for Design

With considering the calculated C, and the suggestion of the institute of
Geophysics, the following conclusion was derived for the design:

1)

Main Bridge
The estimated C,, based on AASHTO LRFD was 0.113.

In the application of seismic forces defined in AASHTO LRFD, Section 3.10.8, the
combination of seismic force effects is to be examined, for the longitudinal and
transverse directions. It means that the 100% of longitudinal seismic force and

30% of transverse seismic force should be examined in the design analysis at the
same time.

In this project, to simplify the design analysis, the seismic forces in longitudinal
and transverse directions are separately examined, with applying the Japanese
Standards.

With considering the above situations, 0.12 was selected for the design of the
Main Bridge.

Approach and Minor Bridges

The estimated C,,, based on AASHTO LRFD was 0.110 to 0.150.

Same as the Main Bridge, the seismic forces in longitudinal and transverse
directions are separately examined, Moreover, the maximum value of seismic

coefficient suggested by the Institute of Geophysics was 0.12.

With considering the above situations, 0.12 was selected for the design of these
bridges.
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Shipping Collision Force (Item Number 2.7 of Minutes) .
Because of the absence of actual accident data as explained in the Meeting, the Study

Team defined the design vessel collision force with utilizing the actual arrival ship record
to the Can Tho Port.

8. Temperature Effect (Item Number 2.8 of Minutes)
The Study Team analyzed the collected data to define the design temperature with 30 or
40 years return periods.
The results are shown in the following, and the details of static analysis of temperatures
are summarized in “Appendix-2”.
Static Method:  Iwai Method (Japanese)
< Records or Analyzed Temperatures >
Design Criteria For 30 years For 40 years For 100 years
return period return period return period
- Maximum 36.7 °C 37.3°C 374°C 37.8 °C
- Minimum 17.7°C 17.0°C 16.9 °C 16.6 °C
- Range 19.0°C 203°C 205°C 21.2°C
- Average 26.7 °C 26.7 °C 26.7 °C 26.7 °C
Design Thermal | +10 °C~.10°C +10.6 °C ~-9.7°C +107°C~-98°C | +111°C~~-101°C
Effect
* Note: ® Temperature Data utilized for the static analysis were procured from Can
Tho Station
As the feature of the climate of tropical regions, there is not much difference in the yearly
range of the temperature. Moreover, the average monthly temperatures are also not
different much.
Considering the above results, the design conditions of the structures are not to be
changed, namely, the design thermal effect is decided as “+10°C~-10°C".
9. Riverbed Scouring (Item Number 2.9 of Minutes)
The design conditions of riverbed scouring are summarized in “Item 13. Design of Tower
Foundation of the Main Bridge”, with considering the other effects for design. Please
refer to Item 13.
10.

Submission of the Final Structural Data (Item Number 3.1 of Minutes}

The Study Team already prepared and sent the required Final Structural Data of Cable
Stayed Bridge, separately from the items explained on this reply letter.
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Referring to the letter from My Thuan PMU to JICA Study Team (No. 1172/PBCT on 9"
August 2000}, and the letter from Proof Checking Consultant to My Thuan PMU (No.
1004/ VPDA on 8" August 2000), the JICA Stady Team was required again to submit the
additional calculation data to My Thuan PMU.

On 24/08/2000, the first part of data was submitted to TCQM and My Thuan PMU of
MOT. The contents of the data were as shown below:

1. Summary of Sectional Forces of Girder & Tensile Force of Stay Cable

2. Summary of Sectional Analysis of PC Girder

3.  Summary of Sectional Analysis of Pylon
Moreover, the Summary of Stability and Sectional Analysis of Piles for Pylons is

submitted to TCQM and My Thuan PMU, this time. The “Appendix-3” is the
corresponding document.

These submitted data will be taken into a part of the Final Design Report of Package-2,
Main and Approach Span Bridges. :

Ab-11

11.  Span Length Arrangement and Foundation Pile for the Bridges (Item Number 3.2 of
Minutes)
11.1  Summary of Revision
The following table shows the summary of modifications for the bridges in the approach
roads (Package-1 & 3). Moreover, the General Views of the revised bridges are shown on
the Appendix-4:
(1) Package-1 (Approach Road on Vinh Long side)
Bridge Modification
- Large Tra Va - Span Length Arrangement
(Original) PCIbeam: 4@31 =124m
PC Box Girder: 56+80+56 = 192m
Total Length: 316m
(Modified) PC1beam: 4@35+4@35 = 280m
- TraOn - Span Length Arrangement
(Original) PCIbeam: 1@31=31m
PC Box Girder: 56+80+56=192m
PC I beam: 1@31 = 31m
Total Length: 254m
(Modified) PCIbeam: 2@36=72m
PC Box Girder: 36.5+57.0+36.5=130m
PC 1 beam: 2@29=58m
Total Length: 260m
-10-



(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 spans.

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
(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 No.91B Interchange - Pile Foundation
Ramp Way Bridge 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. '

11.2  Policy of Revision
(1) 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 summarized in “ Appendix-5”.

-11-
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12.

(2) Foundation Pile for the Approach Span and Approach Road Bridges

The geotechnical conditions were reviewed. The summary of soil properties is
shown in the ” Appendix-6".

In the Draft Final Report, the Layer and the Layers, "5t/ C1" or “51" 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.

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 piles
(approximately, 40m), the bridges with the following 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
settlenents 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 simple span, however the PC Box Girder and PRC
Hollow Slab can not be the simple span because of their design and construction
features.

Moreover, in the Final Report that will be submitted on October 2000, the all revised
results will be referred to the cost estimation and other related fields.

Safety Factors to Structural Design (Item, Number 3.3 of Minutes)

The Load Modifier, defined in AASHTO LRFD, section 1.3.2 was studied as follows:
Iy eR, =R, (1.3.2.1-1 of AASHTO LRFD)

for which:

For loads for which a maximum value of y;is appropriate:

n=nengtn 0.95 (1.3.2.1-2 of AASHTO LRFD)

For loads for which a minimum value of y; is appropriate:

-12-
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w=1/(enen) 1.0 (1.3.2.1:3 of AASHTO LRFD)

where:

W=

(P=

m=

(1)

(2)

3

Load factor: a statistically based  mp= afactor relating to ductility
multiplier applied to force effects

Resistance factor: a statistically based ~ mg= a factor relating to redundancy
multiplier applied to nominal

resistance

Load modifier: a factor relating to  m,= a factor relating to operational
ductility, redundancy, and importance

operational importance

Ductility, np (AASHTO LRFD, Section 1.3.3)

The structure system of the Main Bridge was planned and designed to avoid the
concentration of the load effects into the limited portion, and as indicated in
AASHTO LRFD, the Energy-dissipating devices (elastic bearings, etc.} were also
planned and designed. These measures enhance the ductility of the structure
system. With this reason, 1.00 was applied for this factor.

Redundancy, i, (AASHTO LRFD, Section 1.34)

In AASHTO LRFD, the boundaries of the above categories are not clearly described.
Moreover, in the design of this project, the past records of the same types of bridges
were reviewed and studied enough. The structure system is not conventional, but
the design procedures and results are confidential for the redundancy. 1.00 was
applied for this factor.

Operational Importance, n, (AASHSTO LRFD, Section 1.3.5)

The importance of Main Bridge was already considered in the other design
conditions with referring to the Japanese Standards. Moreover, commonly 1.00 is
applied for the similar factor defined in Japanese Standards even for the large span
bridges. With considering the above reasons, 1.00 was applied for this factor.

As the conclusion, the Load modifier “n;” was estimated as 1.00.

-13-
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13.

14.

15.

16.

Design of Tower Foundation of the Main Bridge (Item Number 3.4 of Minutes)

With considering the suggestion from Vietnamese side, the simultaneous combination of
earthquake effect, general and local riverbed scouring are under examination for the
whole structural system, '

The explanation of the above examination will be sent until the middle of September

Flood Flow Direction and Skew of Tributaries for the Bridge Design (Item Number 3.5
of Minutes)

As explained in the Meeting, the JICA Study Team’s opinions were that the direction of
the bridge including the substructures should be along with the direction of the flood
water (parallel with the flow direction of the Hau River), and keeping right angle for the
bridge to the centerline alignment of the Project from the following reasons:

- Flood water flow in parallel with the direction of the Hau River.

- The bridge structures with skew angle will disturb the water flow under the
bridges.

- Rotation of the bridge abutments will occur due to imbalance of soil pressure from
the road embankment on the weak soil.

- Cost will be increased due to the structural reinforcement for the characteristic of
skewed structures.

- Complicated structures will be required due to the sharp skew angle.

However, the further survey in the field to examine the flow directions for the study on
the skew angle of the bridge should be conducted in the initial stage of the
implementation, and reconsider the skew angle of the bridge, if necessary.

Review the Control of Road Profile (Item Number 3.6 of Minutes)

As explained in the Meeting, the Study Team suggested the thickness of cover on the
culverts was indispensable to reduce the cracks which might be occurred by the impact
force of vehicle’s wheels due to the uneven hardness at the culvert edge and to maintain
more smooth vehicle traffic. Therefore, the profile design in the Draft Final Report is
regarded as suitable.

Discussion on the Cost {ltem Number 4 of Minutes)

The Study Team already submitted the required latest cost estimate to TCQM on 18"
August 2000.

The further discussion and the data - transfer for Cost Estimate is being proceeded
separately from the items explained in this letter because of the importance.

~14 -
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Submission of Final Report

After receiving of the final official comments on technical and cost estimate from
Government of Viet Nam on the Draft Final Report and Draft Tender Documents by 15®
September 2000, the Study Team will finalize the Final Report.

The Final Report will be submitted punctually in accordance with the Minutes of Meeting
signed on 7™ August 2000.

Appendix

Appendix-1: Summary of Dynamic Analysis of Main Bridge for A4, 1 sheets
the estimation of the Period of Vibration

Appendix-2: Static Analysis of Temperatures A4, 5 sheets
Appendix-3: Summary of Stability and Sectional Analysis of A4, 12 sheets
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Appendix -1

Summary of Dynamic Analysis of Main Bridge for the estimation of the Period
of Vibration

1. Figures of Vibration Modes
Mode t Mode 2
Frequency 0.147 Hz Frequency 0.183 Hz
Period £.782 sec Pericd 5467 sec
h ¥
L.x Lx
Mode 3 Modte &
Freguency 0.249 H2 Frequency 0.45€ Hz
Period 4.00% set Period 2191 sac
Y Y
L.x Lx
2. Period of Vibration
MODE | CIRC.FRQ |FREQUENCY PERIOD X Y
(RAD/SEC) |  (1/SECQ) (SEC)
1 0.9264 0.1475 6.7821|P.F 11.87000 30.50900
PF*S -0.10871 -0.27939
EM 140.91000 ©30.78000
EMR 0.00100 0.00400
2 1.1493 0.1829 5.4668|P.F 13.59300 -6.73650
PFS -0.10748 (.05327
EM 184.77000 4538000
EMR 0.00100 0.00000
3 1.5137 0.24%9 4.0009P.F 283.92000 -1.82550
PE*'S 1.53010 -0.00984
EM 80610.00000 3.33240
EMR 0.31700 0.00000
4 2.8673 0.4563 2.1914|P.F 5.40850 -131.70000
PF*S -0.06475 1.57660
EM 20,25200]  17344.00000
EMR 0.00000 0.06800
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Appendix-3 Summary of Stability and Sectional Analysis of Piles
for Pylons
3.7 Design of Pile for Pylon

- 3.7.1 Soil Condition of Pile
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3.7.2 PILE CAPACITY CALCULATION

NAME: Northern Pylon
PILE TYPE Hybrid Pile  (Cast—in-situ-pile with Parmanent Casing)
Dia : Upper Pile 3200 m (t=30mm)
Lower Pile 3.000 m
Pile Length Upper Pile 50.000 m
Lower Pile 47000 m
Stick out length of pile : 25000 m
Ulimate Soil End Bearing Capacity 300 tf/m2 2942 kN/m2
Skin Friction Capacity :
Layer Depath:d . N Value fs Qs Qs Remarks
Nomber | (m) | SO0 TvPe eI )
1 25.00 clay 10 50| 1256.6 | 123234 | Dia:3.2m
1 G.48 clay 10 i0.0 452 4436 | Dia:3.0m
2 18.00 clay 20 150 | 2686.1 | 263413 "
3 27.40 sand 60 500 | 5154.8 | 506493 "
4 0.12 clay 25 15.0 17.0 166.4 "
Total 72.00 -~ - - 9169.7 | 89924.1
End Bearing Capacity : Qu 21206 (tf) 20795.8 {(kN)
Replaced Effective Weight of Soil(Ws): 4800 () 4706.78 (kN)
Buoyant Weight of Pile(W): 1181.4 (tH) 11586 (kN)
Aliowable Bearing Capacity(Qa): _
Service Limit State (FS=3) 2902.0 (tf) 28458.5 (kN)
Strength Limit State {(FS=2) 47037 (tf) 46127.3 (kN)
Extreme Event Limit Stat(FS=2) 4703.7 {tf) 46127.3 (kN)
NAME: Southern Pylon
Pile Type Hybrid Pile  (Cast-in—situ—pile with Parmanent Casing)
Dia : Upper Pile 3200 m (t=30mm)
Lower Pile 3000 m
Pile Length Upper Pile 50000 m
Lower Pile 47.000 m
Stick out length of pile - 37100 m
Ulimate Soil End Bearing C_apacity 300 tf/m2 2942 kN/m2
Skin Friction Capacity :
Layer Depath:d . N Vaiue fs - Qs Qs Remarks
Number (m | SelTvee w/m2) | @n | G
1 12.90 clay 10 100 | 1296.9| 12717.8 | Dia:3.2m
1 1.50 clay 10 100 706.9 §921.9 | Dia:3.0m
2 13.70 clay 25 15.0 | 19368 189935 "
3 24 .40 sand 60 200 | 4599.3 | 45103.7 "
4 1.40 clay 45 15.0 1979 1940.9 "
Total 59.90 - - - 87377 | 856879
End Bearing Capacity : Qu 21206 (tf) 20795.8 (kN)
Replaced Effective Weight of Soil(Ws): 3924 (h 3847.89 (kN)
Buoyant Weight of Pile(W): 0.0 (tf) 0 (kN)
Allowable Bearing Capacity{Qa):
Service Limit State (FS=3) 29020 (tf) 284585 (kN)
Strength Limit State {(FS=2) 4703.7 () 46127.3 (kN)
Extreme Event Limit Stal(F$=2) 4703.7 (i) 46127.3 (kN)
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3.7.3 Calculation of Horizontal Spring-constant of Pile

NORTHERN PYLON

Layer |.._ kho: o EOCkgf/m3) _ N KH (kef/em3)
Number N-Value QOrdinary Earthquake A Bh=(D/ )" 0.5(cm) Ordinary | Earthguake
[0 i0 8.333 18.667 | 0.00094 218.8 2.103 4.206
@) 20 18.667 37.333 | 0.00114 198.7 4.522 9.043
@ 60 56.000 112,000 | 0.00154 170.9 15.184 30.369
@ 25 23.333 46.667 | 0.00121 192.8 5.780 11.559
5) 60 56.000 112.000 | 0.00154 1708 15.184 30.368
® 30 23.000 56.000 | 0.0027 188.2 7.083 14.125
@ 80 74,667 149.333 | 0.00167 164.2 20.870 41.741
SOUTHERN PYLON
Layer {,,_ kho: o EOkgf/m3) _ - KH (kgf/cm3)
Number N-Value QOrdinary Earthquake B Bh=(D/ 8)"0.5(cm) Ordinary | Earthquake
® 10 333 18.667 [ 0.00094 218.8 2.103 4.206
2 25 23.333 46.667 | 0.00121 192.8 5.780 11.559
6) 60 56.000 112.000 | 0.00154 1709 15.184 30.269
E:) 45 42.000 84.000 | 0.00142 178.0 11.047 22.094
5 80 74.667 149,333 | 0.00167 164.2 20.870 41,741
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3.7.4 Vertical Spring Constant of Pile

Southern Pylon

Total length of pile = 970 m
stick out length of pile = 37t m
kv = !
N B S B
kvl + kv2

kv: Equivalent Vertical Spring Constant
kv1: Kv of the part that stuck out in the water {Ap*Ec/h)

kv2: Kv of the part in the ground

Kv2=o Ap:Ep
o =0031{L/D)~-0.15
kvl 1/4% T %3.2%" 2%4+E6/37.1
= 867,115 tf/m
o= 0.0314(59.9/3)-0.15
= 0.468967
kv2= 0.469%1/4% T *3.072%2,63*e6/59.9
= 145,547 tf/m
_ i
A i
kvl + kv2
- 1
U N S N
867,115 + 145,547
= 124,628 tf/m =1,222,185 kN/m
Northern Pylon
Total length of pile = 970 m
stick out length of pille = 250 m
1
S W S B
kvl + kv2

kv: Equivalent Vertical Spring Constant
kv1: Kv of the part that stuck out in the water (Ap*Ec/h)
kv2: Kv of the part in the ground

Ap*Ep

Kv2=¢ 0

o =0031(1/D)-0.15
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bkvlz 1/4% m %32+ 2#4,04E6/25
= 1,130,976 tf/m

o= 0.031%(72.0/3)-0.15

0.5940
2= 0.5940%1 /4% 7T %3.0"2%2.63%E6/72.0
= 153,371 t/m
. 1
kve 3 1
kvi + kv2
_ 1
i 7

1,130,976 + 153,371

= 135,096 tf/m 21,324,448 KN/m
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3.7.5 Genaral View of Pile
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3.7.6 Calculation of Pile Reaction

1) Load Combination
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3.7.7 Calculation of Pile Reaction

1) GCalculation Model

List of Load Cases

Case No [oad Name

Case-1 |Pilecap

Case-2 {Pile

Case-3 |Girder + Surfacing

Case-4 |Live Load M-Max

Case-5 |Temperature Gradient

Case-6 |Uniform Temperature (+10 deg)

Case-7 |Uniform Temperature (-10 deg)

Case-8  |Uniform Temperature at Pylon (+10 deg)

Case-9 |Uniform Temperature at Pylon (-10 deg)

Case-10 [Shrinkage at Pylon

Case-11_|Wind Load for Longitudinal Direction (L->R)

Case-12 |Wind Load for Longitudinal Direction (R->L)

Case-13 |Wind Load for Transverse Direction (L->R)

|Case-14 [Wind Load for Transverse Direction (R->L)

Case-15 |Wind Load on Live Load

Case-16 |Water Load (Stream Pressure)

Case-17 |Earthquake for Longitudinal Direction (L->R)

Case-18 |Earthquake for Longitudinal Direction (R->L)

Case-19 |Earthquake for Transverse Direction (L->R)

Case-20 |Earthquake for Transverse Direction (R->L)

Case-21 |EQ;Pilecap for Longitudinal Direction (L->R)

Case-22 |EQ:Pilecap for Longitudina] Direction (R->L)

Case-23 |EQ;Pilecap for Transverse Direction (L->R}

Case-24 |EQ;Pilecap for Transverse Direction (R->L)

Casc-25 |EQ:Pile for Longitudinal Direction (L->K)

Case-26 |EQ;Pile for Longitudinal Direction (R->L)

Case-27 |EQ;Pile for Transverse Direction (L->R)

Case-28 |EQ;Pile for Transverse Direction (R->L)

Case-29 |Vessel Collision for Longitudinal Direction

Case-30 |Vessel Collision for Transverse Direction
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Summary for Load Combination

Combination Name Contents | Remark
Combinationl-1 1+2+3+4+6+8+10+16 ) T
Combmationl 2 Strength- [ TT3+3+15770F10+16 Uniform Temperature
Combination2-1 14243+4+6+8+10+11+15+16
Combination2-2 1+243+4+6+8+10+12+15+16 . _ .. L
Cormbinatiornd3 Strength-V T3313747618+10+11+15+16 Wind Load:Longitudinal Direction
Cormbination2-4 1+2+3+4+6+8+10+12+15416
Combination2-5 14+2+3+4+6+8+10+13+15+16
Combination2-6 1+2+3+4+6+8+10+14+15+16 ) . .
Combmaton2 Strength-V T37+3 41 678+10+13+15+16 Wind Load:Transeverse Direction
Combination2-8 1+2+3+4+6+8+10+14+15+16
Combination3-1 |_ 1+2+3+4+16+17+21+25 ) . .
Formbimation3=2 ExtremeEvent— {73937+ 16+18+22+ 96 Earthquake.Long1tudma1 Direction
Combination3-3 {_ 1+2+3+4+16+19+23+27 ) . .
CombmationdAd ExtremeEvent— 1 T3078TaT16+00+24+28 Earthquake:Transeverse Direction
Combination4-1 | 1+2+3+4+16+29 Vessel Collision:Longitudinal Directio

ExtremeEvent- I

Combination4-2 1+2+3+4+16+30 Vessel Collision:Transeverse Direction

Combination5-1
Combination5-2

1+2+3+4+5+6+8+10+11+15+16

1+2+3+4+5+6+8+10+12+15+16

Combination5-6

1+2+3+4+5+6+8+10+14+15+16

Combination5-7

1+2+3+4+5+6+8+10+13+15+16

Combination5-8

1+2+3+4+5+6+8+10+14+15+16

Combmations.3 Service-1  H35aTaTEvg+B+10+11+15+16 Wind Load;Longitudinal Direction
Combination5-4 1+243+4+5+6+8+10+12+15416
Combinations-5 | Service- 1 [1+2+3+4+5+6+8+10+13+15+16

Wind Load:Transeverse Direction
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3.7.8 Calculation Result of Pile Reaction

Reaction of Pile (at pile top)
NORTHERN PYLON

Axial Force(Kn)

Shear-Force(kn)

, . Morment{knm)
Pile |Load Combination o . Y > Y 7 Remarks
Strength— -23,329| -22,850 -16 ~426 6,170 1,096
Strength— I - - - - - -
Strength-II - - - - - -
Strength-IV - - - - - -
Pile NO.7 Strength-V T E270010 19412 -41 ~789 10,530 356 |<Ra=52200KN
“"IExtreme Event- I}= +41036] -5373 -4] -2.648] 37,937 288|<Ra=52200KN
Fxtreme Event-M -25494] -22.371 -88 -1,132 16,751 1.381
Service— [ ©.-26,438] —19,888 -101 -466 6,145 1,350|<,Ra=32500KN
Service— I = - - = = -
Service—1I - - = - = -
Strength— | -22.8271 —-22,428 -90 424 -6,559 1,442
Strength- I - - -~ = - -
Strength-T0 - - - = - -
Strength—-IV - - - - - -
Dile NO.1 Strength-V -26,078; -18,142 -61 729 —-10,744 827
“"“|Extreme Event— 1| —-38.622| -3.416 -55 2,524] -38.63% 526
Extreme Event-II —20,185] -18,730 1,285 337 -5,469} -23.377
Service— |1 -25,147;1 ~18.656 -79 652 ~9.956 1,154
Service- [ -~ - - - - =
Service-g - - - - - -
Strength— 1 -13,329] -13,174 -1,487 -8 -169 22,583
Strength— 11 - - - ~ - -
Strength~1I - - - = - -
Strength-IV - - - - = ~
Pile NO.1 Strength—-V -13.841] -12,175] -1329 ~208 42441 20,506
*"{Extreme Event- 1| -16,580] -11433] -3.038 863] ~163171 52,620
Extreme Event—-I1 -12.840| -9.565| -1419 -671 9,325 21,553
Service— 1 -13,609; ~12.205 -1,341 -245 3,062 20,619
Service— 11 - - - - - -
Service— Il - - - - - -
Strength—- I -13,326] —-13.174 1.554 -14 -103{ -22.667
Strength—II - = - - - -
Strength—II - - - - - -
Strength—-IV - - - - - -
Bile NO.4 Strength-V -14,199| -13.016 1,841 256 -4,881| -28.458
"Extreme Event- 1| -14.251 -9.082 2.822 ~767 10,424] -—46,607
Extreme Event-T1 -16,111] -12,838 2,739 -36 -742] -43.300
Service- 1 -15,446{ -12.607 1.610 -13 -770] -23,531
Service— II - ~ - - - -
Service~IIl - - - - - -




SOUTHERN PYLON

pile  |Load Combinatio Axial Force(K.n) Shear-Forcelkn) Morment{knim) Remarks
max min Y Z Y Z
Strength— 1 -20.359) -19,856 -42 ~148 4839 1,127
Strength— II -~ ~ -~ - - -
Strength- 1 - - - - - -
Strength-IV - - - - - -
Pile NO.7 Strength—- V -23.481] -17,108 -25 ~393 8,801 699
' [Extreme Event- ]| -39.368] -1.897 -to} -2.265] 46,381 481
Extreme Event— 1] -19591] -17.826 1,337 -175 5345] -28,539
Service— | -23586;) -11.201 ~46 -160 5,026 1.353
Service~ I - - - - - -
Service—II - - - - - -
Strength— 1 -23.843] -23,421 -44 14| -2552 1.183
Strength~ 11 - - = - - -
Strength—II = - - - = -
Strength-IV - - - - - -
Dite NO.1 Strength-V '5?'i+2§,494 -20.985 -2 3531 -6,554 2161<Ra=43500KN
MExtreme Event— I} "~41,627] -4.53%5 -14 2,145 -42,717 325|<Ra=43500KN
Extreme Event- I -25887| -22,126 -44 750| -15.451 1.189
Service— 1 ©i-26,165] -21,185 -30 74| -2,046 846 |<¢ Ra=26400KN
Service— I - -~ - - - -
Service—1I - - - - - -
Strength— | -12,415] -12,261 ~406 -41 1,635; 14,677
Strength— I - - - - - -
Strength— 1l - - - -~ - -
Strength—IV - - - - - —
Pile NO.1 Strength-V -12.9101 -11.262 ~354 162] -2.523} 12211
Extreme Event— 1| -16.680] -9.772| -2,065 §08] -8.941 52,672
Extreme Event—1] -12,228] =-8,324 -496 5851 —-10,527 14,669
Service— 1 -12,7801 -11,513 ~386 106] -1.438 12,170
Service~ I = - - - - -
Service—1I - - - - - -
Strength— | -12.3791 -12,225 553 -41 1.635] -14,553
Strength— I = - - - = -
Strength—1I - - - - - -
Strength—IV - - - - - -
&Pile NO 4 Strength-V -13,478| -11.651 827 -267 6,102] —20.,958
“MExtreme Event— II -14646] -9.361 1,942 —-794 i5.8601 -47.721
Extreme Event— I -16.096 -12.192 1,821 -57 1.850f -40914
Service— [ -14.646] -11,790 585 -1 2,128] -15,686
Service— I - - - - - -
Service—~ I - - - - - -
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Calculation of Hibride Pile
Evaluate stiffness of hybrid pile as the member that composed concrete and steel pipe.

Axial force: distribute it by the ratio of the cross—section area of concrete and steel tube.
Bending morment: distribute it by the ratio of concrete and steel tube and geometrical
moment of inertia.

section srea : A = Ac + nAs

geometrical moment of inertia.: I = lc + nls

n—=

Es =
Ec=

Steel Pipe

Es / Ec = 2.0%107 / 2.63%10°
= 7.605

2.00%10"
2.63*%10°

{steel pipe)

(RC)

¢ 3200 t=30mm Thickness of the corrosion of the steel pipe in the future=2mm
As = 0.27867249 m’
[s= 034962975 m’

Reinforced Concrete
Ac = 7.74372984 m’
lc= 11.8292116 m"

Distribution of Axial Force and Bending Moment

Axial Fore
steel pipe Ns=
RC pile Nc=

Bending Moment
steel pipe Ms=
RC pile Mc=

0.215
0.785

0.184
0.816

Calculation Result of Stress
Sectinal Force :

Pylon Pile Axial Force:max (KN) Axial Force:min (KN)| Shear-Force(kKN) Morment(KNm)
y Steel Pile| RC-pile |Steel Pilel RC—pile | Steel Pilej RC-pile | Steel Pile RC-pile
North No.7 8817 32,218 1,233 4219 569 2079 6,962 30,976
South No. 10 8,867 32,400 974 3.561 461 1,684 7.839 34,879
Stress _
Pvion Bile Steel Pipe(N/mm2)! RC-Pile(N/mm2) Allowable sterss (N/mm?2)
Y Tension ompressid Concrete] Re-Bar [Steel Pipel Concrete] Re-Bar
North No.7 -27.40 63.46 13.74 177.89
South No.10 -32.33 67.65 15.46 207.16 182.50 16.00 220.00
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Appendix-5 Comparison of the Span Arrangements

GENERAL VIEW STRUCTURAL FEATURE
SIDE ELEVATION TOTAL BRIDGE LENGTH L-260m
T = ar=ys NUMBER OF TOTAL SPAN -5 5PANS
e N 3 A DER +%
S == T e o i
o rpct - =
- TECHNICAL | Gy ANGLE OF BRIDGE <90
ey
TraOn Bridge “ l MIDDLE SPAN LENGTH =#m
ALTERNATIVE
PLAN
- N
. -
= y @ e QOST RATIO
AT oS 3 SUPERSTRUCTURE 1000
¥ ' NS SUB STRUCTURE 100
f_m . 45 ——— CO!%}ICHOL
FOUNDATION 100
TOTAL 1060
TOTAL BRIDGE LENGTH L250m
NUMBER OF TOTAL SPAN 7 SPANS
TECHNICAL
Tra On Bridge
ALTERNATIVE?
=l
= éﬁ*@‘ - TTEM COSTRATIO
o i/ SUPERSTRUCTURE 6857
2 ™ - -’ f FOUNDATION 1350
TOTAL 0568
S TOTAL BRDCE LENGTH L=20
_ .
av L - ln __ am T - T - - A NUMYER OF TOTAL SPAN ; 75PANS
= 3 Sareil
P =] _ A SR B RO )
TECHNICAL
I SKEW ANGLE OF BRIDGE *70
Tra On Bridge
ALTERNATVES MIDDLESPAN LENGTH =38 5m
PLAN
: ITEM COST RATIO
il I A LA WS B TN SUPERSTRUCTURE 08
r".;'-'" !I’" RSN A P 4 o mU
4"".7-;-. e CDNS'% EH!CH CTURE i
ey , £ ~ - : ‘:a * - C Oh m
' FOUNDATION .
TUTAL 0%z
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APPENDIX-6

COMPOSITIONS AND PROPERTIES OF SOIL LAYERS

STA B.P. ~ 4+500 45500 ~ 7+600 74600 ~ 114000 114000 ~E.P

(Package-1) (Package-3) (Package-3)
Bridge - Large Tra Va - - CaiTacl - BaMang
- Smali Tra Va - CaiTac2 - CaiNai
- TraOn - CaiDa -  ApMy
- Interchange - Interchange - CaiRang
Nob54  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
Depth - - - -
N 1 1 1 1
¢ 5 5 4 4
Layer — 16 16 16 16
Cl Y 7 7 7 7
C 10 10 10 10
EO 2000 2000 2000 2000
qu 30 30 35 20
Depth -26 ~-35 - -27 ~-20 -12 ~-20
N 8 12 18 20
& 14 14 14 14
L"g; r 19 12 19 19
Y 10 10 10 10
C 20 20 50 50
EQ 5000 8000 12000 3500
qu 60 150 220 150

* Notes: Depth:from Existing Ground Surface fo y": Dry Unit Weight of Soil (kN/m3)
the Surface of each Layer

N: N value (Blows/300mm}) C Cohesion (kN/m2)

4 Friction Angle of Soil (Degree) E0:  Modulus of Deformation (kN/m2)
¥ Unit Weight of Soil (kN/m3) qu:  Unconfined Compression Strength
* Friction of C1 Layer was ignored. (kN/m2)
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STA B.P. ~4+500 4+500 ~ 74600 7+600 ~ 11+000 11+000 ~ E.P

{Package-1) {Package-?7) (Package-3) (Package-3)
y - LargeTraVa - - CaiTacl - BaMang
Bridge - Small Tra Va - (CaiTac2 - Cai Nai
- 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 - 20 - -
Layer ? - 13 . -
S/St 7»£- - 9 - -
C - 10 - -
ED - 13000 - -
qu - 300 - -
-47 ~-53 - 41 ~-43 49 ~-29
N 28 25 28 28
Layer b 15 15 15 15
oy 19.5 195 19.5 195
St/C1 — 10 10 10 10
C 170 170 170 170
E0 19000 17500 20000 19000
qu 50 450 450 450
-55~-82 - -70 ~-55 -71~-54
N 60 60 60 60
b 40 40 40 40
Layer — 21 71 21 21
51 y' 12 12 12 12
Cc 50 50 50 50
ED 7000 27000 27000 27000
qu 1000 1000 1000 1000
* Notes: Depth:from Existing Ground Surface to y": Dry Unit Weight of Seil (kN/m3)
the Surface of each Layer
N: N value (Blows/300mm) C Cohesion (kN/m2)
& Friction Angle of Soil (Degree) E0:  Modulus of Deformation (kN/m?2)

'8 Unit Weight of Soil (kN/m3}

qu:  Unconfined Compression Strength
* Friction of C1 Layer was ignored. (kKN/m2)
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5.2

The Supplement for the Replies to the Comments on the Minutes of

Meeting on 7 August 2000 in Hanoi, 26 September 2000

@ NIPPO'!\I KOEI CO,I.TD. Consuiting Engineers

6, Kojimachi 2-Chome, Chiyoda-I{u, Tokyo

To: Mr. Nguyen Viet Tien

Vice Minister, Ministry of Transport

Copyto:  Mr, Do Huu Tii
Director, Science and Technology Department, Ministry of Transpori
Telephone : 81-3 (5276) 3867
Facsimile : 81-3 (527G) 3081
E-mail : a4426(@n-koei.cojp Total 9 papes including this page
Your ref. QOur ref. Date 26th September, 2000
Subject:  THE SUPPLEMENT FOR THE REPLYS TO THE COMMENTS CN THE MINUTES
OF MEETING ON 7 AUGUST 2000 IN HANOI

Dear Sir,

This letter is the supplement for the official letter “FCOKO-3" sent on 6" September 2000, about the
following 2 iterns that bave not been replied by the JICA Study Team.

Item Item Number of Minutes of | Iltem Number of FCOKO-3
Meeting
- Standard for the Design of the Weak Soil item Number 2.2 Iiem Number 2
- Design of Tower Foundation of the Main Bridge Hem Number 3.4 Hem Number 13

Best Regards,

Koji Nakai

Co Team Leader

JICA Swdy Team

D/D of the Can Tho Bridge

c.c. -

Form B0502-F1

Mr. Vu Van Tri, Vice Chairman of TCQM
of MOT

Mr, Nguyen Xuan Hiep, My Thuan PMU
of MOT

Mr. Takao Kaibara, JICA Tokyo
Mr. Yuichi Sugano, JICA Vietnam Office

Mr. Tsuyoshi Matsumoto, JICA Quality
Control Commitice

Mr. Hideo Ezaki, IBIC Tokyo

Mr. Takayuki Sato, IBIC Vielnam Office

Mr. Naoki Arsiga, Nippon Koel Hanoi
Office

File

Nippon Koei Co., Lid. Consuhiing Adminisiration Jmernatienal Divisien

Repistered in England and Jopan Ne. 938024
Registered Office:  2-5 Kajimachi, Chiyoda-ku, Tokyo

Issue 1
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THE SUPPLEMENTS FOR THE REPLYS TO THE COMMENTS

ON THE MINUTES OF MEETING ON 7 AUGUST 2000 IN HANOI

25" September, 2000

As the supplements for the reply letter sent by the JICA Study Team on 6™ September, the JICA
Study Team prepared the replies as shown in the following. This letter also referred to the
comments on the Minutes of Meeting on 7 August 2000 in Hanor.

1.

Standard for the Design of the Weak Soil (Item Number 2.2 of Minutes)

The Study Team translated the Vietnamese Standards provided by Dost at the end of

September.

The comparison of the “Design Criteria applied for Can Tho Bridge Project” and the
“Vietnamese Standards supplied by Dost” (22 TCVN244-98, 22TCN248-98, and
22TCN262-2000) was studied about the following items:

<1> Design Conditions at the Detail Design Stage

1.

Stability Analysis

1.1 Method of Analysis of the Stability, and Minimum Stability Coefficient Ka,
1.2 Effects of Seismic Force

Calculation of Consolidation Settlement

2.1 Method of Calculation

2.2 Immediate Settlement (Shear Settlement)

2.3 Consolidation Settlement in the Long Term

2.4 Depth of Soft Soil Layer utilized for the Calculation of Settlement

2.5 Method of Calculation of Vertical Stress caused by the Loads of
Embankment

2.6 Method of Estimating the Degree of Consolidation

<2> Technical Specifications & Requirements at the Construction Supervision Stage

L.

2
3.
4,

6.

Requirements and Specifications for the Observation of Settlement
Residual Settlement

Over-Raise and Expansion of Road Shoulder

Requirement of Material of the Sand Blanket

4.1 Material of Sand Blanket

4.2 Thickness of Sand Blanket

Installation of Prefabricated Vertical Drain

Period of the Pre-Loading

Consequently, there are not so much differences for both of the results of design
calculation and the technical requirements & specifications for construction supervision.
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Moreover, the method of the adjustment of the settlement at site is defined in the
Technical Specification with inspecting the actual condition. Accordingly, the results of
the design works in this stage can be concluded as adequate and rational.

The detail of the comparison is summarized in the “Appendix-1”.
Design of Tower Foundation of the Main Bridge (Iitem Number 3.4 of Minutes)

With considering the comments from Vietnamese side, the Study Team reviewed the
design conditions of Tower Foundations of Main Bridges.

As reported by the reply letter sent on 6™ September, the following design loads were
already reviewed and clarified:

- Seismic Force (Earthquake Effect): 0.12
- Vessel Collision Force: Impact of 10,000 DWT vessel

Moreover, the scouring depth of individual foundation of tower was reviewed. The
design condition of the scouring depth is as shown in the following:

Tower Riverbed Local Total Remarks
Fluctuation Scouring Scouring
or Depth
Riverbank
Erosion
North Tower 15m 10m 25m The vessel collision force was not
{Vinh Long side} studied because of the location of the
tower. (On the ground}
South Tower 5m 15m 20m
(Can The side)

The riverbed fluctuation and riverbank erosion at towers were defined with considering
the results of the hydrological analysis and the records of the long-term changes of the
riverbed & the riverbank.

The tendency of the riverbank erosion on the Vinh Long side was identified more severe
than that on the Can Tho side.

Moreover, because of the extension of the center span length from 500m to 550m, the
location of the South Tower was replaced away from the area where the effect of the
riverbed fluctuation was relatively large. Accordingly, the riverbed fluctuation at South
Tower was defined smaller.

Total depths of the removed soils from the existing ground level are 25m for North Tower,
and 20m for South Tower, respectively. The seismic force was studied under these

conditions.

As an alternative, the seismic force was studied with the following scouring condition:
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Tower Riverbed Local Total Remarks
Fluctuation Scouring Scouring
or Depth
Riverbank
Erosion
North Tower - - m The vessel collision force was not
{(Vinh Long side} studied because of the location of the
o 3 tower. (On the ground)
South Tower 5m 15m 20m

(Can Tho side)

In this alternative, the riverbank erosion predicted on the Vinh Long side was not
considered. This is because of the low possibility of the occurrence of the huge
earthquake and flood in a short period. Moreover, the riverbank protection works
(masonry) was planned around the pilecap of North Tower.

As aresult of the study, the composition of bore hole piles (Dia. = 3.0m, 40 piles for each
tower) was not changed.

This is because of the following reasons;

- The soil layer located near the ground surface on the Vinh Long side is soft, namely,
design N value is at most 5 and the depth is about 20m from the existing ground
level. Its contribution for the vertical and the horizontal stability of the foundation is

extremely low.

- For the overall balance and stability of the cable stayed bridge, the composition of
piles of the North Tower contributes to the stability of the South Tower which
design condition of foundation is severer than that of the North Tower.

Consequently, the JICA Study Team states that the composition of borehole piles of the
original design is appropriate.

Appendix

Appendix-1:
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Appendix-1

The Detail of Comparison of the Standards for the Design of the Weal Soil

00/09/26 11:33

<1> Design Conditions at the Detail Design Stage

1. Stability Analysis

11 Method of Analysis of the Stability, and Minimum Stability Coefficient K,

<Design Criteria applied for the Project>
- The following conditions were applied:

- Method of slices with circular failure
surface

- Km =1.10

<Vietnamese Standard supplied by Dost>
- The following two cases are proposed:
(Case-1)

- Method of slices with circular failure
surface

- Kun =110
(Case-2)

- Bishop Method
- Koun =140

1.2 Effects of Seismic Force

<Design Criteria applied for the Project>

- Effects of seismic force were not considered,
because the area around the project location is
classified in Earthquake Level 6.

The estimation of seismic forces for the
structures were separately defined based on
both of the comments of the Institute of
Geophysics and the definitions of AASHTO
Specifications. This item was already replied
with the official reply letter sent by the Study
Team on 6™ September.

<Vietnamese Standard supplied by Dost>

- For the areas classified in Earthquake Level 7
or higher levels, the effects of seismic force
should be studied.

2.  Calculation of Consolidation Settlement

2.1 Method of Calculation

<Design Criteria applied for the Project>

- Ae method was applied for the calculation of
consolidation settlement.

* Both of Ae method and Cc methed are
included in the standard caiculation methods
of the Japanese Standards. The difference of
the calculated settlements between Ae method
and Ce method is less than 10%.

<Vietnamese Standard supplied by Dost>

- Cc method is to be applied for the
calculation of consolidation settlement.
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Appendix-1
The Detail of Comparison of the Standards for the Design of the Weak Soil
00/09/26 11:33

2.2 Immediate Setllement (Shear Settlement)

<Design Crileria applied for the Project> <Vietnamese Standard supplied by Dost>

- Immediate settlement was ignored because of { - 10 ~ 40% of the consolidation settlement
the absence of the sand layers, wilh referring should be regarded as the immediate
to the Japanese Standard. settlement.

2.3 Consolidation Settlement in the Long Term
<Design Criteria applied for the Project> <Vietnamese Standard supplied by Dost>

- 20cm was uniformly applied for the road | - No description and definition about this item.
embankments as the consolidation settiement
in the long term. At the construction stage,
this value (20cm) is reviewed and adjusted
based on the field observation.

2.4 Depth of Soft Soil Layer utilized for the Calculation of Settlement
<Design Criteria applied for the Project> <Vietnamese Standard supplied by Dost>

- The depth of all soft soil Layers was utilized | - The depth from surface to the depth where
for the calculation of settlement. the 15% of effective overburden pressure is

effective was utilized for the calculation.
In some locations of road embankment, the

result based on the Design Criteria of Can
Tho Bridge Project was about 20cm more than
the result based on the Vietnamese Standards.

2.5 Method of Calculation of Vertical Stress caused by the Loads of Embankment

<Design Criteria applied for the Project> <Vietnamese Standard supplied by Dost>
- Bussinesq Equation was applied. - The Graphic Chart of Osterberg should be
applied.

* The Graphic Chart of Osterberg is defined
with utilizing the Bussinesq Equation, namely
the theories of both methods are adjusted.

2.6 Method of Estimating the Degree of Consolidation

<Design Criteria applied for the Project> <Vietnamese Standard supplied by Dost>
- Terzaghi's Model of consolidaon was |- Terzagli's Model of consolidation was
applied. applied.

The methods of both of the criteria and the
standard are completely same.

A-2
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The Detail of Comparison of the Standards for the Design of the Weak Soil

00/09/26 11:33

<2> Technical Specifications & Requirements at the Construction Supervision Stage

1. Requirements and Specifications for the Observation of Settlement

<Design Criteria applied for the Project>

- Three methods were explained in the Design
Report, and the following limit was defined in
one of these methods:

- Maximum limit of settlement rate at the
bottom of embankment of the center of
roads: 15mm per day

*  With utilizing the other two methods, overall
observation and adjustment can be
accomplished based on the observed vertical
and horizontal displacements.

<Vietnamese Standard supplied by Dost>
- The following limits are defined:

- Maximum limit of settlement rate at the
bottom of embankment of the center of
roads: 10mm per day

- Maximum limit of movement rate in the
horizontal direction at the both side of
embankment: 5mm per day

2. Residual Settlement

<Design Criteria applied for the Project>
- The following requirements were defined:

1) Degree of consolidation must be equal or
more than 90%, or equal or less than 10cm.

2) The yearly settlement should be equal or
less than 2cm after the construction is
completed.

*  The requirement 2) was procured from the
Vieinamese Standard.

<Vietnamese Standard supplied by Dost>

~ The ranges of residual settlement are defined
from 10cm to 40cm in accordance with the
locations of the roads.

3. Over-Raise and Expansion of Road Shoulde

<Design Criteria applied for the Project>

- As the countermeasures against the residual
settlement, the over-raise and expansion of
Road Shoulder was proposed in the Technical
Specification of the Tender Documents.

* The thickness of over-raise and the width of

expansion wijl be decided at the construction

stage with inspecting the actual conditions of
settlements,

<Vietnamese Standard supplied by Dost>

- The expansion width of road shoulder is
defined as follows:

- Expansion width
Slope

Settlement/Ratio of

A-3
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The Detail of Comparison of the Standards for the Design of the Weak Soil

00/09/26 11:33

4. Requirement of Material of the Sand Blanket

4.1 Material of Sand Blanket

<Design Criteria applied for the Project>

- The technical requirement of material was |-
based on ASTM (AASHTO) as mentioned in
the Technical Specification of the Tender
Documents.

- The indexes of requirement are, “Grain Size
Distributon” and “Ratioc of Fine-Grained
Soil”.

*  These indexes are adjusted with the indexes

defined in the Vietnamese Standards.

<Vietnamese Standard supplied by Dost>

The following indexes are defined: l
Uniformity Coefficient:
equal or more than 6

Coefficient of Curvature:
equal or more than 1

4.2 Thickness of Sand Blanket

<Design Criteria applied for the Project>

- The Thickness of sand blanket was defined as
70cimn with considering the travelling of the
construction equipment.

The objectives of the installation of the sand
blanket are as shown in the following:

- To enhance the “Consolidated Drainage”
- To keep the travelling of the construction
equipment

The target of “Consolidated Drainage” is
releasing the excess pore water pressure
caused by the loads of embankment.

Accordingly, when the connections as shown
below are ensured, the consolidated drainage
will be successful. The thickness of sand
blanket is not necessary to be equal or more
than the settlement.

- between the PVD and Sand Blanket
- Sand Blanket and the open air

<Vietnamese Standard supplied by Dost>

The thickness of sand blanket must be equal
or more than the settlement.

5. Installation of Prefabricated Vertical Drain

<Design Criteria applied for the Project>

- The intervals are not less than 1.0m and not | -

more than 2.0m.
* The defined minimum interval is slightly
smaller than that in Vietmamese Standard,
however, it is possible to construct with
utilizing the latest equipment.

<Vietnamese Standard supplied by Dost>

The intervals are not less than 1.3m and not
more than 2.2m.

A-4
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. 00/09/26 11:33

6. Period of the Pre-Loading

<Design Criteria applied for the Project> <Vietnamese Standard supplied by Dost>
- The period of pre-loading was defined more j - The minimum period of pre-loading is
than 6 months, as shown in the Drawings and defined as 6 months in case applying the
the Technical Specification of the Tender paper vertical drain.
Documents.
A->
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EIA on the Can Tho Bridge Construction Project — Results of Survey on Aquatic Ecosystem

Aquatic ecosystem
of Mekong River at the project area

. Species identification

In June 1999 the EPC’s EIA Study Team have carried out a survey on aquatic
organisms at the project area. Samples have been taken at the bridge cross
section in both high and low tidal levels. The study results show that in the study
area 73 species of phytoplanktons, 37 species of zooplanktons and 33 species of
benthic animals have been identified. The specie numbers of identified phylum of
plankton and zoobenthos are listed in Tables 1,2,3

Table 1: Phytoplankton at the study area

Phylum ldentified species | High tidal situation | Low tidal situation
Number % Number % Number %
| Cyanophyta 13 17,8 4 10,0 12 22,2
Bacillariophyta 37 50,7 32 64,0 27 50,0
Chlorophyta 16 21,9 9 18,0 11 20,4
Euglenophyta 5 6,8 4 8,0 3 5,6
Dinophyta 414 1,4 none none 1 1,8
Total 73 100 50 100 54 100

Table 2: Zooplankion at the study area

Phylum Identified species | High tidal situation | Low tidal situation
Number % Number % Number %4

Rotatoria 11 29,7 5 21,7 10 28,6
Crustacea

Cladocera 8 21,6 5 21,7 8 228

Copepoda 8 21,6 4 17 .4 8 22,8

Ostracoda 1 2,7 1 4.3 1 2.8
Protozoa 2 54 2 8.6 1 2,8
[arva 7 18,9 6 26,1 7 20.0
Total 37 100 23 100 35 100
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Table 3: Zoobenthos at the study area

Phylum Number of species Percentage (%)
Polychaeta 2 18,2
Oligochaeta 1 9,1
Crustacea 3 27,2
Mollusca:

Gastropoda 3 27.2
Bivalvia 2 18.2
Total 11 100

The results shows that the number of plankton in high tidal flow is higher than that
in low tidal level. The component of aquatic species clearly indicates the known
specific characters of the Can Tho stage of the Mekong River. The area around
the bridge cross section is strongly inffluenced by tide even in rainy season with
high upstream discharge. Many sea-born species being representatives of
Mekong Deita water bodies are observed at the study area, namely:

- Phytoplankton: Coscinodiscus radiatus, Coscinodiscus subtilis, Biddulphia
alternans, Synedra ulna, Nitzschia lorenziana.

- Zooplankton: Schmackeria bulbosa, Pseudodiaptornus beieri.

- Zaobenthos: Nephthys polybranchia, Pseudopolydora kempi (Polychaeta), Melita
vietnamica, Grandidierella lignorum (Crustacea), Corbicula leviuscula, Corbicula
castanea (Mollusca - Bivalvia).

The survey was in early period of rainy season so far the river water has been
slightly contaminated by acid water run off from acid sulfate soils. Several plankton
species indicating weak-acid environment are also identified. These species are
listed below:

- Phytoplankton: Actinella guianensis, Epithemia turgida, Scenedesmus javaensis,
Gonatozygon kinahani, Closterium moniliferum, ...

- Zooplankton: Lecane (Monostyla) bulla, llyocryptus halyi, Disparalona rostrata,
Leydigia acanthocercoides, Biapertura intermedia, Tropodiaptomus vicinus, ...

It is found that In Mekong river at Cantho area the representatives indicating
nutrient richness and organic contamination are always occur. Those are also
identified in this study including phytoplankton species: Microcystis aeruginosa,
Oscillatoria geitleriana, Oscillatoria acuta, Oscillatoria tenuis, Lyngbya limnetica,
Synedra ulna, Melosira granulata, Fragilaria capucina, Euglena acus,
Phacus longicauda; zooplankton species: Philodina roseola, Polyarthra vulgaris,
Moina dubia, Mesocyclops leuckarti, Zoothamium arbuscula, Arcella vulgaris ; and
zoobenthos: Nephthys polybranchia, Limnodrilus hoffmeisteri.
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iI. Quantitative identification
¢ Phytoplankton

Population densities of phytoplankton in Mekong river in the study area vary from
303,300 to 425,000 cells/m®. The dominant species are Synedra ulna, Melosira
granulata. These species indicate high concentration of nutrient and organic
contamination. The number of phytoplankton cells are relatively low due to the fact
that river water with high discharge in the rainy season has high concentration of
suspended solid, high turbidity that limits the growth of phytoplankton. The
population density in high tide level is also higher than that in low tide.

e Zooplankion

Popilation density of zooplankton is also relatively low which varies from 527 to
2 312 individuals/m®. Nauplius copepoda larva are dominant in low-tide time while
Bivalvia larva are dominant in high-tide condition. The numbers of zooplankton in
high tide is much more than that in low tide

s Zoobenthos:

The numbers of zoobenthos vary in a range of 360 - 1.110 individuals/m®.
Dominants species are Assiminea brevicula (Gastropoda), Corbicula castanea
(Bivalvia) and Limnodrilus hoffmeisteri (Oligochaeta - Tubificidae). The population
of Nephthys polychaeta (Polychaeta) is also high, that shows the inland migration
of sea-born ognasims in Mekong delta is widely from estuarine. All identified
zoobenthos are adaptable to fine mud being rich in organic humus

lil. Fish caviar and juvenile fish

Fish investigation has caried out by special nets having sizes of D=50cm, L=
250cm, net screen = 150pm. Collection time for a sample is 15 minute.

Results are reviewed as beiow:
¢ High tidal situation

Water volume passing through the net 35m°.

Quantity Size Population
(individuals) (mm) (individuais/ms)
Zoe larva 74 1-2 2.1
Juvenile fish of 28 3-5 0,8
{ Cypriniformes

» Low tidal level

Water volume passing through the net: 70,6m?,
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B Quantity Size Popufation

_ (individuals) (mm) (individuals/m®)
Zoe larva 51 1-2 0.7
Mysis larva 5 2-3 0,07
Juvenile fish of 52 3-5 0,7
Cypriniformes

It shows that at high tidal condition shrimp larva migrate from estuarine upstream
much than at low tidal condition, while the densities of juvenile fish in both

situations are nearly equal

In both samples fish caviar has not been found. It may be explained that the
survey time do not belong to spawning season in the downstream area of the

Mekong Delta

Table 4

Phytoplankton species in the study area

N° Specie name Collection condition
High tide Low tide
CYANOPHYTA

1. | Microcystis aeruginosa +
2. | Raphidiopsis mediterranea +
3. | Gomphosphaeria lacustris +
4. | Anabaenopsis elenkinii +
5. | Oscillatoria acuta + +
6. 10. geitleriana + +
7. 10.limosa + +
8. | 0O. subbrevis +
8. 10.tenuis +
10. [ Arthrospira jenneri + +
11. | Lyngbya hieronymusii +

12, | L. limnetica +
13. | L. sp. +

BACILLARIOPHYTA

14. | Melosira granulata + +
15. | M. varians + +
16. | Cyclotella comta + +
17. | Coscinodiscus radiatus +

18. | C. subtilis + +
19. | Biddulphia alternans + +
20. | Fragilaria capucina + +
21. | F. crotonensis + +
22. | Synedra ulna _+ +
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23. | Actinella guianensis +
24. | Achnanthes brevipes + +
25. | Navicula ancilla + +
26. | N. arenaria +
27. I N. clementis + +
28, | N.inflexa +
29. | Pinnularia divergens +
30. | P. major +
31. | P. viridis + +
32. Diploneis elliptica +
33. | Gyrosigma attenuatum +
34. | G. littorale + +
35. | G. wansbeckii +
36. | Amphora hyalina +
37. | Cymbella parva + +
38. | C. turgidula + +
39. | C. ventricosa +
40. | Epithemia turgida v. granulata +
41. | Nitzschia filiformis +
42, | N. lorenziana + +
43, | N. navicularis + +
44. | N. plana +
45. | Surirella elegans + +
46. | S.ovata +
47. | S. robusta + +
48. | S. smithii + +
49, | S. striatula +
50. | 8. tenera + +
51. | Campylodiscus fastuosus +
CHLOROPHYTA
92. | Pediastrum duplex + +
53. | P. simplex + +
54. | P. simplex v. duodenarium +
55. Scenedesmus acuminatus +
56. | S.javanensis +
57. | 8. quadricauda + +
58. i Gonatozygon kinahani +
59. | Closterium acerosum +
60. | C. acutum +
| 81. | C. kuetzingii +
62. | C. macilentum +
63. | C. moniliferum +
64. | C.venus +
65. | Euastrum ansatum +
66. | Staurastrum natator +
67. | Pithophora oedogonia + +
EUGLENOPHYTA
68. | Euglena acus +
69, Phacus acuminatus + +
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P. longicauda

70. +
71. | P. tortus +
72. | Strombomonas longicauda + +
DINOPHYTA
73. | Peridinium gatunense +
Total number of species 50 54
Population (celis/m>) 425,000 303.300
Dominant species | Melosira granulata Synedra uina
Population of dominant species (celis/m”) 128.800 107.500
Table 5

Zooplankton at the study area

Ne Specie name Collection condition
High tide Low tide
|. ROTATORIA
Philodinidae
1. Philodina roseola (Ehrenberg) +
Synchaetidae
2. Polyarthra vulgaris Carlin + +
Asplanchnidae
3. Asplanchna sieboldi (Leydig) + +
Lecanidae
4. Lecane (Monostyla) bulla (Gosse) +
Colurellidae
5, Lepadella patella (Muller) +
Brachionidae
8. Platyias quadricornis Ehrenberg +
7. Platyias patulus (Muller) +
8. Keratella tropica (Apstein) +
Filiniidae
9. Filinia longiseta (Ehrenberg) + +
10. | Filinia brachiata (Rousselet} + +
11. | Tetramastix opoliensis Zacharias +
iI. CLADOCERA
Macrothricidae
12. | liyocryptus halyi Brady +
Daphniidae
13. | Moina dubia de Guerne et Richard +
14, | Ceriodaphnia rigaudi Richard + +
15. | Ceriodaphnia laticaudata O. F. Muller + +
Chydoridae
16. | Chydorus sphaericus {O. F. Muller) + +
17. | Disparalona rostrata {Koch) + +
18. | Leydigia acanthocercoides (Fischer) + +
19. | Biapertura intermedia (Sars) +
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ill. COPEPODA
Pseudodiaptomidae
20. | Pseudodiaptomus beieri Brehm +
21. | Schmackeria bulbosa Shen et Tai +
Diaptomidae
22. | Tropodiaptomus vicinus Brehm +
23. | Neodiaptomus vishu (Brehm) + +
Cyclopidae
24. | Microcyclops varicans (Sars) + +
25. | Mesocyclops leuckarti (Claus) +
26. | Thermocyclops hyalinus (Rehberg) + +
Chappuisiidae
27. | Chappuisius singeri Chappuis + +
IV. OSTRACODA
Cypridae
28. | Heterocypris anomala Klie + +
V. PROTOZOA
Vorticellidae
29. | Zoothamium arbuscula Ehrenberg + +
Arcellidae
30. | Arcella vuigaris Ehrenberg +
VI. LARVA
31, | Nauplius copepoda + +
32. | Zoe + +
33. | Mysis + +
34. | Gastropoda + +
35. | Bivalvia + +
36. | Polychaeta larva + +
37. | Chironomidae +
Total number of species 23 35
Population (individuals/m*) 527 2.312
Dominant species Nauplius Bivaivia larva
copepoda
Population of dominant species 170 833

(individuals/m®)
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Table 6
Species and population of zoobenthos in the study area
N® Specie name Sample collection site
CT1-1 CT1-2 CT1-3
A. POLYCHAETA
| Errantia
Nephthydidae
01 | Nephthys polybranchia {(Southern) 10 8 5
Il Sedentaria
Spionidae
02 | Pseudopolydora kempi (Southern) 2 1
B. OLIGOCHAETA
Tubificidae
03 | Limnodrilus hoffmeisteri Clapareade 15 15 26
C. CRUSTACEA
|  Amphipoda
Gamrmaridae
04 | Melita vietnamica Dang 1
05 | Grandidierella lignorum Barnard 2
H  Decapoda
06 | Cuanon 1 1
D. MOLLUSCA
| Gastropoda
Thiaridae
07 | Melanoides tuberculatus (Muller) C C C
Assimineidae
08 | Assiminea brevicuia Pfeiffer 28 53
Lymnaeidae
09 | Lymnaea viridis Qouy et Gaimard 2 1
Il Bivalvia
Corbiculidae
10 | Corbicula leviuscula Prime 1
11 | Corbicula castanea Morelet 11 23 C
Number of species 8 7 8
Nuber of individuals 69 101 36
Density (individuals/m® 690 1.110 360
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Results of the Surveys on Air Quality and Noise

The results of the survey on air quality and noise at the project area carried out
by the EPC team in July 1999 are shown as followings.

Table 1 Results of noise level and car density

(Cantho City).

Table 2 Air Quality at K1

No Time Noise (dab) LE A Car density (Unit / hour)
Average | | .50 | L-Min | L-Max | L-Peak >10 12 4-<12 1 Motor
ton person | person | bicycle
s-<10 s
fon
j K, (Km 2061 National road N1, 01/7/1998- 02/7/1999)
00-060 | 66,3 | 48,7 1 36,8 90,4 103,3 45 24 11 23
oet-122 | 714 | 674 | 514 99,2 123,1 4 60 52 250
12h_18h 1 75,1 [ 668 | 416 | 1075 | 1231 10 37 63 216
180-24" 17850 [ 6231 416 | 1123 | 1234 24 a7 40 96
K, (Km 2070 National road N1, 03/7/1999- 04/7/1999)

2 | 00-06" | 653 | 513] 416 90,6 109,9 24 63 5 68
o6t-12" | 696 | 66,1 | 54,3 95,2 113,9 23 57 21 633
120,480 705 | 646 | 493 96,2 123,1 26 81 24 453
187.24" | 684 | 63,0 5186 09,8 122.9 28 81 25 336
Note: K1: 3km North to the Cantho Ferry (at Binhminh District)

K2: At Tran Phu street on the Southern Bank of Cantho ferry

No At Km 2061 National road N1 Concentration of pollutants (mg/m®)
(Ky) Dust | NOp | Pb
Date 01/7/1999 (Thursday)
1 Q0P - 03t 0.29 0.036 42x 10"
2 03k - 06" 0.31 0.039 53x 10°
3 06" - 092 0.33 0.056 6.4 x 107
4 gh_ 420 0.35 0.046 7.3x 10*
5 190 150 0.38 0.051 54 x 10°
6 150 _ 18" 0.30 0.053 55x 107
7 18- 21% 0.30 0.047 6,4 x 10°
8 218 24" 0.28 0.048 4.2 x 10"
Date 4/7/1999 (Sunday)
g 00" - 03" 0.27 0.036 4,1%x10°
10 | 03%- 08" 0.31 0.040 45x10™
11 | 06°- 09" 0.37 0.060 6,3 x 107
12 [ gt-120 0.35 0.063 7.2 x 10"
13 | 12"- 152 0.32 0.042 50x 107
14 | 150 18" 0.33 0.061 6,4 x 10°
15 | 182- 21" 0.38 0.062 7.2 %107
16 | 217 - 24P 0.27 0.035 51x10*
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Table 2 Air Quality at K1 (continueing)

No At Km 2061 National road N1 Concentration of pollutants (mg/m?)
(Ki) Dust | NO, | Pb
Date 6/7/1999 (Tuesday)
17 | 00t- 03" 0.26 0.035 4,2 x 10"
18 | 03%- 0B® 0.28 0.038 3,1 x10°
19 | 06" - 09" 0.35 0.046 55x 107
20 |98-12b 0.33 0.056 72x10°
21 | 12"- 15" 0,34 0.050 63x10™
22 | 15"- 18" 0.34 0.052 5,7 x10*
23 [ 18B-21h 0.45 0.067 6.4 x 10"
24 | 24h- 24" 0.28 0.053 6.2 x 10™

Table 3  Air quality at K2

At Km 2070 National road N1 Concentration of pollutants {mg/m®)
(Kz) Dust | NO, | Pb
Date 01/7/1999 (Thursday)
1 00" - 03" 0,28 0.040 47 x 10"
2 03"- @ 0,29 0.058 7.2x10"
3 8" - 09" 0,35 0.087 8.4 x 10"
4 gh. 12t 0,39 0.074 8,4 x 107
5 128 - 15 0,40 0.068 48,1 x 10
6 150 - 180 0,38 0.083 7,8 x10%
7 18- 21" 0,42 0.061 6,5x 10*
8 211 - 24" 0,30 0.048 4,7 x 10™
Date 04/7/1999 (Sunday)
9 00% - 03" 0,28 0.040 5,1 x 107
10 | 03"- 08" 0,28 0.051 43x10°
11 06" - 09" 0,41 0.080 7.6x 107
12 | ogh- 12t 0,38 0.066 8,4 x 10
13 12" - 15" 0,36 0.056 9,3x10*
14 157 - 188 0,33 0.086 6,6 x 10"
15 182 - 212 0,53 0.077 87 x 10
16 210 240 0,31 0.049 9,3x 10™
Date 6/7/1999 (Tuesday)
17 |00 - 03" 0,28 0.049 41 %107
18 | 03h- 08" 0,30 0.079 6,3x 10%
19 | 06" - 09" 0.38 0.086 7.5x%10*
20 |9b-1q2h 0.35 0.063 9,8 x 107
21 | 124- 152 0,33 0.059 54x 107
22 | 15°- 18" 0,51 0.057 8,5x% 10%
23 | 180-21h 0,39 0.063 9,3x 10
24 | 210 24" 0,33 0.051 48x 107
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PHIFU DIEU TRA KINH TE - XA HOI
DY AN CAU CAN THO

A THONG TIN VE NGUGI DUGC PHONG VAN

LHO VA ..ot 2. Giffi tinh: Namy/Nit 3. Tudi. .......
2.Dantde  [J Kinh {1 Hoa OKluner (J Khic
3. Ong/Ba c6 phai chi hd khong? Ocs [0 Khéng
N&u khong phai thi mdi quan hé véi chid hd nhy th& nio?
[ vgichdng [Janh/chifem 1 con O b&/me [J quan hékhdc (ooreeeeen

B.  THANH PHAN GIA BINH

1 Gia dinh 6ng/ba ¢6 bao nhiéu pgwsi? e ngudi
(gdm:...... vg/chong . ... ... anh/chifem . ... .. con. ...chaine .. ... Kkhic)

2. Cé baonhidutré emtrong tudidihoc? e ngudi

3. C6 bao nhiéu ngudi wén 18 w82 e ngudi

4.C6 bao phidu ngudi gia ygu? e ngudi

C.  THUNHAP CUA HO GIA BINH

1.Téng thu nhip hang ndm clia ho gia dinh 14 bao nhiéu?
O <3.000000d 3 3.000.000 - 5.000.000 d [ 5.000.000 - 7.000.000 d
(1 7.000.000 - 5.000.000 & J 9.000.000d - 15.0000004 O > 15.000.000 4
2. Ngudn thu nhip chinh cia gia dinh Ong/Ba ia gi?
O tién luong/ién cong [ 1am vi3nftrong hia (J danh cd/chin oudi
{1 kioh doanh {71 nguén khic
3. Nhitng ai 12 ngudi d6ng gép ngudn thu ahap chinh nay?
[0 ngudi dugc phong vin
[0 ogudi khic (quan hé véichi he: 3 vg/chdng [J anh/chi/em O con
[] chafine [ quan h¢ khic)
4. Céc ngudn thu nhip phu cla gia dinh Ong/Ba 12 g ?
(D& nghi cho biét 1§ 1& ciia chiing so v6i t8ng thu nhap)

[0 tiénluong/tiéncodng (... ... %) [] lamvudnitréng la (. ..... %)
[ didnhcd/channudi(...... %) - [ kinhdoanh(...... %)
0 ngudnkhdc(. ..... %)
5. Nhiing ai 12 ngudi déng g6p chinh trong cic khoan thu nhip phu nay?
O neuwdi duge phdng vn - [O vglchong [0 anh/chi/fem
] con (] cha/me (0 ngudi khic
6. C6 ai trong gia dinh Ong/Ba da qua khéa ddo tao ndo vé nghé nghiép chua?
O khong ) SKh6adiotao gl 2 ..l
- Théfi giandactao? . ... oo thing
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D TINH TRANG NHA VA DAT &

1. Gia dinh Ong/Ba di cu ngy & ddy bao Jau? .. ... . nim
2. Ong/Bi ¢6 ngdi nha 1 do?
(] trxay (] thitak€ {7} mua {7 duge Nha nudc cip
(] thug ciia ngudi khic (3 ihué ciia Nha nu6c (] ly do khic
3. Ngbi nhi nay xiy dung u¥ khi n3o? nam 19 ... {bao nhiéundm.......... )
4. Nha ctia Ong/Ba thudc loai cip nao (Phin loai theo Thong tr 05/BXD/TT)
[Jnhacip1 [(J nha cip 2 [J nha cip 3 [J nha cip 4
(nha ldu kién c8) (gach, mai bing) gach, mai ngdi) (nhi tam)
5. Dién tich manh d4t Ong/Ba dang & (gdm cd vudn, a0) .............. m’.
6. Dat & hién nay Ongfba c6 gidy chitng nhin quyén SDP khéng? Lles (J khéng
NEu c6 gidy chitng nhan SDD thi gify ghi dién tich cdc loai dat 13 bao nhidu:
Dijén tich dat & (thd cu) ... ..... m?, dién tich d&t vudn (ciy dnqud) . .. .. ... m™
Dién tich dat tréng lGa, chin nudi, . ... ... m* ddtkhic. ... ...m°
7. Ong/Ba bit ddu s dyng manh 4t nay tir khindo? nam 19.. .. ...
8. Ong/Ba ¢6 minhb d4t nay 1a do déu?
U tukhai pha dit hoang (] thiraké  [Jmua O thué cha ngudi khic
(3 ngudi khic cho & nhd (] dugc Nha nudc cip [] Nhi nudc tam cip

E. NHA & VA CAC DAT KHAC CUA GIA BINH

1. Ngoai ngdi nha nay Ong/Ba ¢6 ngdi nhi nio & ndi khic khéng? Oco [ khong
NEUCO T G AAUT L. Lo ittt it ot e e et e e
Phwdng (x8)............. Quin (huyén)................ Tinh(TP)...........
Dién tich manh d8td6?.............. m’. Diéntichngdinha. . ............ m*

2. Ngoai minh d&t nay Ong/Ba c6 manh dit nao khéc nifa sit dung cho trong trot hoic kinh

doanh khdng? [Jeo . (] khéng ) .
N&u c6 thi tdng dién tich cdc manh dit 46 12 bao nhiu.............. m’
3. C4c manh dit d6 & dau? [J & trong cling huyén O] & huyén khéc
N&u J ciing huyén thi cach nha clia Ong/Ba bao xa? Cach nha khodng ........... mél.

4. Manh dat d6 ding 1am gi:

O rudng lia {1 kinh doanh [} dat tréng ciy (loaicly. ............ )
[ trang trai gia dinh  [] bd hoang Cmucdichkhdc (.. ........... )

5. Ong/ba c6 gify chitng nhin quyén s dung d4t ndy khong? Oco (Jkhéng

F. TRE EM DI HOC. CHAM SOC SUC KHOE, MUA BAN, GIAITRI . ..

1. N€u trong gia dinh Ong/Ba cé tré em di hoc, thi cdc em hoc § ddu?

trudng tifuhoc, cichnha & .. ..... m
(c6 phai stt dung pha Can Thd Ocs (] khong)
. trung hoc, cachnha ....... m
(c6 phai si dung pha Can The Oes ] khéng)
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2.N&u gia dinh Ong/Ba 6 ngudi bénh thi bénh vién hodc tram y 1€ gin nhit cé thé dén khiam
bénh 13 § ddu?

y 1§ huyén, cdchnhd . ... ... m

(c6 phai sit dung pha Cin Tho []co [ khéng)
bénh vién, cdchnhd ....... m

(c6 phai st dung pha Cin Thd e 7] khdng)

3. C8 ngudi nao trong gia dinh Ong/B2 bi indc bénh vé hé hip ina dugc thira nhin do dudng
giao thing gin nha gy ra khdng? Ocs [J xhong

4. Gia dinh Ong/Ba ¢6 thudng xuyén di sang béa kia song Hau d€ mua sim khéng?
{1 hang ngay (] hing tudn (] hing thing [J vai 14n trong ndm

5. Gia dinh Ong/Ba c6 thudng xuyén di sang bén kia sdng Hau d€ gii t khong?
[ hing ngay [ hang tudn ] hing thing [J vai lin trong nin

G THONG TIN VE DU AN XAY DUNG CAU

1. Ong/ba c6 bift thong tin vé dy in xdy dung ciu Cin Thd qua séng Hiu khong?:
[} khéng
[ ¢6 (L ngudn thdng tin nao: [ baochi [Jdai/TV  [Jtindén  [Jrgudn khde

Nghe vio th&i gian ndo? ... ... . tudntrwde. ... ... thing trude. . .. . .. nam lrudc)
2. Ong/a nghi gi vé& du 4n xAy dung cdu Cin Thd qua séng Hau?
{) t4n thanh du 4n Opbén d8i dv &n [Jkhdng ¢6 ¥ ki€én
3. Pha Cin Thd hién nay ¢6 quan trong d8i v4i dng/ba khong? O khidng Oco

(N&u ¢6 thi vi Iy donao?  [Jphwong tién kinh doanh
[ phwong tién qua séng dé di hoc, mua sdm, gidi tri ...
31y do khic
4. Nhing vin d& gi lién quan d&n Ong/Ba nhidu nhit n€u nhu ciu dude xay dung (dé nghi
chon it nhat 13 3 cdu trd 181 trong danh muc ciu tra 18i phia dudi day)
[ ndi cu ngy va dit ndng nghiép
" [ di chuyén mé ma dng ba
{7} gidn doan hoc cia tré em
[} giam thu nhip
[] su dén bt khéng cong biing do mat dit va chd §
[J suy thodi moi trudng W nhién )
("] 6 nhiém do s& lugng phudng tién giao thdng ting 1én
[ tang tai nan, lan truyén bénh 1at
(] d2n b khong di d€ x4y dung cude sdng mdi
] khé khiin trong thigt 1ap in8i quan hé bing xém ndi
D 2 [0+ - T3 R )

5. N&u ciu duge xay dvng thi dng/ba c6 hy vong ring ngudi clia gia dinh c6 thé Jam vige nhu 1
cdng nhin xiy dyog khong?

(] khéng (cé (bao nhiéu ngudi ¢d thé lan thd xay dung: .......... ngusi)
6. Gia dinh @ng/bé d dinh sé lain gl khi ¢du dugc xiy dung xong?

{J tedng trot nhiéu hon nita € tang thu nhip [] kinh doanh cac it hang khic

(J khong ¥ kién

A b KRAC (L o oo e et e e et e e e )
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H  VANDE DEN BU CHO PAT VA CHO &

1.NEu il clia Ong/B bi thu hdi d€ thyc hién du 4n xAy cdu thi gia dinh Ong/Ba du dinh s&
lam gi?
D& nghi trd 18i bing cach chgn mdt trong s8 cdc ciu hdi dudi day:
-] nban cdc khodn dén bi, hd trg biing tién mit va W Jo chd &, cudc sdng mndi tai:
[ trong huyén (] ngoai huyén
{3 nhin cdc khodn dén b, hé trg bing tién mat d€ wf tim chd & mdi trong dia
phuong hién tai vd &€ nghi chinh quyén dia phudng cip dat d€ canh tdc lam in.
(J khéng nhin tién dén b, b trg nhung mudn chinh quyén dia phudng cip dat d
chd khic dé 1am nha va canh tic.
Trong trudong hgp nay, Ong/Bi mudn nha & vi dit canh tic mdi & dau?
[ d&n khu ti dinh cif quy hoach bdi chinh quyén va khu 6 cd sd ha tdng
nhu dién, nudc, dién thoai, thuin tién di lai va gin trudng hoc bénh vién
(Jdé&n noi ndo d6 gin chd & va chd canh téc ci, doc theo tuy&n dudng indi
[] & gin xid/thanh phd ndi ma ho hing Ong/Bi dang sinh s&ng

Jdénchdkhic(. ........... O )
2, @ng/BEl ¢6 mudn dugc chinh quyén t§ chitc cho Ong/Bé thim quan mét khu dinﬁ cu mdi clia
nhin din bj 4nh hudng bdi dw 4n ciu M§ Thuin khéng? (Je6 [Okhéng

‘u nhy Ong/Ba cé nhitng ¥ ki€n nao khac vé vin d& dén b, xin vui 1ong cho bi&t mdt cich
n L .

Ban phéng viAnso.......... A, Masd...oooounn...
O phia Vioh Long
O phia Cin Tho

Thai glan phong vAn. .. ... . . e
NEgwOi phong VAN ...
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B Giao Thong Vin Tai Viet Nam,va Cd Quan Hiép Tac Quoe TE Nhit Bin (JICA)

cUHC KHAO SAT B SUNG - LAN1
THU THAP ¥ KIEN CAC H) DAN BI ANH HUGNG BOIDU AN
XAY DUNG CAU CAN THO VE VAN DE TAI DINH CU

Ngay .... thdng 11 nim 1999
(A) V& ngudi dugc phong van

1. HO VAN wcerrarmaseisseessssaensesses: 2. Gi6i tinh: Nan/Ng 3. Tudit ceeveeees
A, I3 CHE oo ereessass s s ss e oo b e e s R Bin phdng van
5. D4 c6 tham gia vao cudc phong vin tham do ¥ ki&n do Trung Tam Bdo Vé T+ 1RO
Mbi Trudng 18 chitc vao khéang Thang 7/1999, hay khdng ¢ O Phia Vinh Long
O c6tham gia O khéng tham gia [J Phia Cén Thd

(B) Thu nhap ctia hd gia dinh

1, Téng thu nhap hang ndm cda ho Ong/Ba?
O < 3.000.000VND [ 3.000.000 = 5.000.000 VND [J 5.000.000 = 7.000.000VND

O 7.000.000 = 9.000.000 VYND  [J > 9.000.000 VNI
2. Ngubn thu nhap chinh ctia gia dinh Ong/Ba la gi?

[ tién luong/ tién cong, O jam vudn/trong lda, O danh c4/ chan nubi,
O kinh doanh, 0 ngudn khic
(C) Tinh trang nha &, va ddt &
1. Gia dinh Ong/Ba da & ngdi nha nay dugc bao lau? ............... nam
2. Ong/Ba c6 ngdi nha fa do?
[ w xay dung O thira ke 1 mua [3 duoc nha nu6e cap
03 thué cla ngudi khic T thué cda nha nudc O ty do khac
3. Nha ciia Ong/Ba da xay dugc bao lau? nam 19....... (bao nhiéu nam .............. )
4. Nha cfia Ong/Ba thuéc loai cdp nao? (Phan {oai theo Thong W 05/ BXD/TT)
[ Nha cdp 1 O Nha cédp 2 0 Nha cap 3 [ Nha cap 4
(nha ldu kién ¢  (gach, méi bang) (gach, mdi ngdi)  (nha tam)
5. Dién tich manh dit Ong/Ba dang & (gdm cé vudin va ao) I3 bao nhiéu mét vudng?
m rertre e m?
6. Ong/Ba c6 Gidy chiing nhan Quyén S Dung D&t cho khu dat nay khong?
(3 o 3 khong
N&u c6 Gidy CNQSDB thi gidy nay ghi dién tich cac loai dat |a bao nhiégu:
a) Dién tich dat 6 (thd cu) v m?
b) Dién tich dat vudn (dat QUa) .ooeeininnee m?
¢} Dién tich dat tréng lda, chan nuéi ..o m?
d) Dién tich cac datKhAC oo m’

7. Ong/Ba bt ddu st dung mdnh dat nay W khi nao? ndm 19
8. Ong/Ba c6 manh dét nay 1a do dau?

[] w khai phé ddt hoang [ thita k& O mua (3 thué chia ngudi khac
O ngusi khdc chodnha [ duge nha nude cap O nha nudc tam cap
(D) Nha & va cac dat khac cilia gia dinh
1. Ngoai ngbi nha nay Ong/Ba c6 ngdi nha nao & nai khac khong? L c6 £ khéng
Né&u ¢6 thi ngdi nha nay & dau: - PHUBNE (XA) e
Quan (HUYEN) oo TR ATPY e a e e
Dién tich manh dat d6? ..o m? Dién tich ngdinha ... m*

Supplement Survey Questionnaire 1.DOC
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B4 Giao Thong Vén Tii Viet Nam,vd_Cd Quan Hiép Tac Quic T Nhit Bin (JICA)

Ngoai manh d&t nay Ong/Ba c6 manh dat nao khac nita d€ st dung cho viéc canh tac hoac

kinh doanh khong?: ) O khong

Né&u c6 thi t8ng dién tich cdc méanh dit dé 13 bao nhiéu: ... m?
. Cac manh dat dé & dau? O & cting trong huyén L3 & huyén khac

Néu & cung trong huyén thi cich nhi cia Ong/Ba bao xa?
Céch nha khodng .......ccoeeeeninnn, m

Ménh dat dé dang dugc st dung vao viéc gi?
O wrong 1Ga 03 kinh doanh O tréng cay (loai Ciy:.eoeeveeerceeee )
{J bd hoang [J &p trai ca gia dinh 03 muc dich khac (e, )

5. Ong/Ba c6 gidy ching nhan quyén st dung cdc khu dat nay khong? [ cé O khong

(E) V& vin dé dén bix cho dat va di ddi ché &
1. N&u dit cia Ong/Ba bj thu héi d& tung dung vao dy &n xay cdu, thi gia dinh Ong/Ba du

dinh s& lam gi? (Xin trd |&i bing cdch chon mét trong s6 cdc cau hdi dusi day:)

[ T4i dinh cu tai chd (nhan cac khodn dén b, va W xay nha & trong khu dét hién tai
con lai khéng bi anh hudng bdi du dn, hodc tai phan dat khic, c6 sin hay sé mua,
gin nha & hién tai.)

O Ty tim noi t&i dinh cu (nhan céc khoan dén b, va ty tim dat mai d€ xay nha tai mét
noi nao d6 khong thudc khu dat dang & hién tai).

[0 Nhan dat xdy nha trong khu tdi dinh cu tap trung dudc quy hoach béi du én (xin
tham khdo tai liéu gi6i thidu dinh kém)

2. Né&u Ong/Ba cé ¥ dinh vao @ trong mot khu i dinh cu tap trung, thi Ong/Ba mong mudn 6

dugc mét 16 dat & d6 véi dién tich 1a bao nhiéu mét vudng:

O khodng 40 m?, O w41 dén 60 m?, O w61 dén 80 m?,
O w81 dén 100 m?, O w101 dén 120 m?, O wr 121 dén 140 m?,
O & 141 dén 160 m?, O w161 dén 180 m?, O trén 181m?

3. Néu Ong/Ba c6 nhing ¥ ki€n nao khac v& van dé dén bd, xin vui long cho biét mot céch
ngin gon & dudi:

Supplement Survey Questionnaire 1.DOC
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