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' The Feasibility Study
on The Can Tho Bridge Construction in
‘Socialist Republic of Viet Nam

| | ANNEXURE 5
INITIAL ENVIRONMENTAL EXAMINATION
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5.1 Special Forest Areas Environmentally Preserved
Forest Name Location Area(ha) Purpose
T.T
1 2 3 4 5
ENTIRE COUNTRY 924,294
I. NATIONAL PARKS: 188,500
1 clc Phudng Ninh Binh, Hoa 22,500 To preserve
. Binh, Thanh Hoa nature and
2 Ba Be Cao Bang 8,000 | cultural
3 Ba vi, Ha Tay 8,500 heritages,
4 pao Cat Ba Hai Phdng 15,000 to conduct
5 Bén En , Thanh Hoa , 12,000 scientific
6 Bach Ma nga Thien - Hué 22,500 research,
7 Yokdon bac Lic 58,000 to observe,
8 Nam CAt Tién déng Nai | 36,000 visit, and
9 cén bdo Ba Ria-Vilng Tau 6,000 travel
Ir. HATURE RESERVES: 616,000
1 Hdbng Nhe—Hdéng Cha Lai Chau 182,000 To protect
2 . {S8p Cop sén La 5,000 wildlife
3 Xudn Nha sén La 60,000 plants and
4 N3m Don Sdn La 18,000 animal gene
5 P& C3- Hang Kia Héa Binh 1,000 resources,
6 Thiéng Tien HSa Binh 1,500 and to
7 Tring Khinh cao Bahg 3,000 | conduct
8 Nii Pla Hodc Cao Baﬁg 10,000 scientific
9 Huu Lién Lang Son 10,000 research
10 Ba Min Quang Ninh 1,800 ;
11 | Nai Yén Td Quing Ninh 5,000
12 Phong Quanyg H3A Giang 2,000
13 NGi Hod@ng Lién Lap Ccal, Yén BA 5,000
14 | Xudn Sdn vinh phﬁ : _ 4,600
15 Tam Pao B¥c Thai- Tuyén
S I Quang,Vth Phil 19,000
16 - | Tam Quy Thanh Hoa _ 3150
17 HSn Mé Thanh Hod 500
18 Anh Sdén Nghé An 1,500
19 : | Thanh Thuy Nghé An 7,000
20 | Bl Hudng \ Nghé An 5,000
21 } Vu Quang Hd Tinh 16,000
22 | Phong Nha : Quang Binh 5,000
23 ch Lao Tram | QN b3 Nang 1,535
24 Ba, NA-Ndi Chua on Ga Nanq 5,215
25 Sudi Trail Phd Yén -

19,000




List of Special Forest Areas Environmentally Preserved

( camtinued )

Forest Name

Location

- Area(ha) Purpose
1 2 i) 4 5

26 | pao ca-HOn Rdn Phd Yén 10,000

27 Rung khé Phan Rong Ninh Thuln 1,000

28 ,Blen Lac Binh Thuin 20,000

29 Tanh Linh Binh Thuén 2,000 .

30 Kong Cha Rang Gia Lal 11,000

31 Kon Ka Kinh Gia Lai 20,000

32 Monray-Ngoc vin Kon Tum 20,000

33 Ngoc Linh Kon Tum 20,000

34 chy Glang Sinh pic Lic 20,000

35 | Quéng Xuyén -Dib LiC 20,000

16 Nam Lung patc Lac 20,000

37 Déo Nqoan Muc Liwm PSng 2,000

38 Nil Ba Lam béng 6,000

39 Thd@ng pa Nhim Lim bbng 7,000

40 Ndi pai Binh , LAm Doéng 5,000

41 Huynh Chau-Phudc Buu | b&ng Nai 5,500

42 Bu Gig Map Séng Bé 16,000

43 Tay Bai Cat Tién Sdng Bé 10,000

44 LS Go- Sa MAt ' Tay Ninh 10,000

45 phd Qudc Ki2n Glang 5,000

46 | U Minh _ Minh Hai 2,000

47 Ca Mau Minh Hai 4,000

48 cac San Chin Minh Hal 500

IIY CULTUHAL HISTORIC SCENIC AND ENViRONMENTAL FORESTS

1 Mdéng Phang . Lai Chau 1,000 These forests

2 Pao HT %png ba Hoa Binh 3,000 contain

3 Hdbng Tich Ha Tay_ 500 historical

4 Pac P Cac Bang 3,000 and cultural

5 Bat Son | Lang Sdn 4,000 heritages,

6 41 chi Lang Lang Sdn 1,000 |} and the

7 HG NOi cdc - Bac Thal "~ 6,000 scenery has

8 B&1i Chay Qudng Ninh 560 | artistic

9 Vinh Ha Long Quang Ninh 1,000 value which

10 H& cam Sd6n Ha BAac 15,000 is an 1mpetus

11 Tén Trdo Ha Giang 1,100 for ..

12 | bdo HO Thdc Ba vén Bai 5,000 | protecting

13 pen Hung vinh Ph 285 the o

14 pd Sén HEi Phong 267 nvironment.

15 cén sén Hai Hung 282 The forests

16 Nggc Trao Thanh Hoa - 300 also serve

17 Lam Sdn Thanh Hod -300 travel,

18 | ben Ba Trigu Thanh Hod 300 recreational

19 Nui Thanh QN ba Hang 1 000 .| and rest '

20 NgQ Hdnh Sdn QN bd Nang 400 purposes.

21 BaAn Paoc Son Tra QN_Pa NiRg 4,000 '

22 Ba 16, Blnh inh 6,000

23 H6 Lac Plc 1LXe 10,000 .

24 Rdng thong ba Lat Lam Bong 42,500

25 NJi Ba RE . _ sGng Bé 1,000

26 Dudng Minh Chau Tay Ninh - 5,000

27 Ndi BA Den Ty Ninh 3,000

28 B3i Ldi Tdy Ninh 2,000

29 HAn Thoéng Kién Glang .3,000
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5.2

Classification of Structures

. CLASSIFICATION OF STRUCTURES
(circular No O5/BXD/TT - Ministry of Construction).

CLASSIFICATION OF STRUSTURES ACCORDING TO CIRCULAR 05/BXDTT

Criteria used for.classification of structures

Category 1

Category 2 Catergery 3 Catergory 4
Level of | High comfort level: | Medium comfort Average level of Low comfort level,
comfort bedrooms, kitchen, | level kitchen and comfort, toilet 1 or 2 room, toilet
private toilet on the | private toilct on the could be shared and kitchen shared
same floor same floor and on different
' floor '
Quality of | High quality of Medium quality, Average quality of | Low quality
materials | materals, materials, some materials ' materals
' . decoration decoration '
Utilities High level of Medium level of Average quality of | Low quality of
utilities (clectricity, | utilities equipment for equipment waler
water supply) electricity and supply is shared

water supply .

Below these categones are temporary structures. These structures do not meet the
minimum reqmrcmcnts for comfort level, quality of materials and utilitics. Kitchen and
- toilets are built by temporary and inflammable matérials.




53 (Contents of Environmental Impact Assessment Report

Contents of Environmental Impact Assessment Report
I. Opening
1.The purpose of the report
2.Data information of the report
3.The selection of evaluation method
4.Agencies and members in charge, methods and processes of making the report

IL. Project general description

1. Project title.

2. Name of project owner, name of organization which prepared the economic-technical report or equivalent
project documents.

3. Main contents of project. Possible socio-economic benefits of the project.

4. Progress of project implementation.

5. Cost of the project. Estimated progress of investment during progress of project implementation.

I11. Actual environmental situation of the location where the project is supposed to take place

1. General description of geographical and socio-economic conditions of the project location.

2. Actual degree of pollution in the project location, and the estimation of the future environmental condition in
case that project is not implemented,

IV. Impacts resulting from project implementation on natural resources and environment
1. Impacts resulting from project implementation on natural resources and envircnmental factors at project
location. _ _
Explain features, scope, degree and progress of each impact, and compare with the environmental
condition in case that the project is not implemented.
A. Impact on environmental factors: lithosphere, atmosphere, hydrosphere, soil, etc.
B. Impact on biological resources and the biological system:
(1) biological resources under the water and
(2) biological resources on the earth’s surface.
C. Impact on economic activities and material-technical foundation:

(1)water supply, ' (2) transportation,

{3) agriculture, (4) irrigation,

(5) energy, - (6) mineral exploitation,

{7} industry, (8) handicrafts,

{9) soil usage for various purposes, (10} recreation and health protection.

D. Impact related to quality of life:

(1) Socio economic activities

{2} Cultural activities and historical, cultural remains.

(3) Artful conditions

2. General changes in the environment if the project is to be implemented. Analyzing changes in the
environment caused by each project approach.

The damages on natural resources and environment of each project approach. Possible measures to overcome
these adversities. '

Carrying out brief cost-benefit analysis for each project approach.

Making clear the following matters in this part:

- Materials used in production,

- Wastes originated from production,

- Final products,

- Estimate-the impacts of these said materials to environment.

3. Measures to overcome negative impact of the project on the environment. Explaining technical or managerial
measures to overcome the negative impact of the project on environment.

Making the comparison between the proposed benefits and the costs for each said measures.

4. General assessment _ .

Assessing the reliability of forecasts on the environment impact assessment. Suggesting studies, research and
surveys necessary to be carried out to obtain reliable conclusions and to adjust forecast on the environmental
impact assessment in the future. :

V. Proposing approach to protect the environment _

1. Proposing to select project implementation approach from the view point of environmental protection. _
2. Proposing measures to protect the environment accompanied with the approved implementation
approach,

AS5-4
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6.1 Seismic Intensity Map of Viet Nam
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62  Design Loads for Bridge Design, Viet Nam

)

N

RIGHWAY STANDARD LOAD OF VIETHAMESE BRIDGE DESIGN CODE

1- The H-30 loading conelets of trucks with unlimited number, the welght
of each truck ls 30 tone and they are arranged as illustrated in flgure
below:

sTra sz’ 127 sfﬂ 127 127 67rm 127 12T
. 9, O =50
7 | 67 |t 10" | gm i147 o 6™y |1.67
2= The XB-80 loading consists a speclal heavy truck - 8O tons in weight as
illustrated in figure below:
200 200 20 207
o b & b _ 9!
3 - m E
1027 1.7 ,f —Hogh— Slagll.
: 2. 7m

3- _¥Whenever a special heavy truck (s placed, no other normal trucks and
pedestrlana are allowed to be placed simultaneously,

4= Ma;n technlcal characterlsthe of the H-SO.atandard truck lane:

Welght of ‘a truck (T} a0
Number of truck not limlted
Load on pear axle (T) 2 x 12
Load on front axle (T} 6
Width of rear wheel (m) T 0.8 ' o
Width of front wheel (m) . 0.3
Width of truck body (m) 2.9
Dletance between center . :
to center of rear wheel (m) 1.9
8=

on the roadway width, the truck lanes may be arranqed freely 80 that it
produces maxlmum streages with tollowing condltiona-

The spacing between the two truck bodies that are placed side by
slde is not less than 0.1 m.

The tzucu clearance i®s not greater than the horlzontal ciha:ance
of roadway wxdth '

A6-2



Wwhen the loaded length Ls greater than 25 m, the=vertlcal live
joad of highway bridge should be multiplied by coetfleient 0.9
with 2 lanes and 0.8 with 1 lanes.

6- For . relnforced concrete atructure and frame structure, the lmpact
coefficient Le glven by following values!

- With the loaded length A <= 5m le 1.3
- With the loaded length A >= 45m is 1.0 -
With 25<.\ <4Sm it should be calculated by interpolatlon.

7= The horlzontal brake force of each lane in one dlrection ia 2
concentrated force that le put on the top of roadway and equalg_to
0.3p, 0.6P, 0.9P with loaded length less than 25m, from 25m to 45m and

greater than 45m reepectively. In which P Ls maximum truck welght in
the lane.

a8~ .Tha;yverloadlng coefflclent of llve load ng:
8.1. In main loadifig combination:

For truck lane:
For Special heavy truck:

For pedestrian load and pedestrian bridge:
For ralling

|}

2
[y
— et
[

g8.2. 1In Bupplementary_loading combinatlon:

The overloéding coefficient equal to 0.8 n,
8.3. In apecial loading comblnation: lt equal to 9.7 ny
9=~ Loadlng coefficient of dead l1oad nj

For all loads except following loade below: n, = 1.1
and 0.9

- - For_ welght of levellling layere, waterprooking, pratection,
roaldway, sidewalk: n, = 1.% and 0.9

- For creep and shrlnkage effect of concrete 7, = 1.0 and 0.9. The
amount of n; , greater than (or less than} unit is to be used in
case when tha load makes the total of calculated effect increase
{or reduce) so that the structure has the most ynfavourable
loaded condlitlon.

10- Pedestrian load of all bridge types: 300 kg/m2.

A6-3
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7.1 Navigational Conditions for the Can Tho Bridge Construction in Socialist
Republic of Viet Nam

NAVIGATIONAL CONDITIONS
FOR
THE CAN THO BRIDGE CONSTRUCTION
IN
SOCIALIST REPUBLIC OF VIET NAM

NOVEMBER 1997

NIPPON KOEI CO., LTD. and PADECO CO,, LTD.
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1.1

1.2

summarized as below:

Review of the Existing Data and Previous Surveys

General

The review of the data and studieé on navigational clearance required for the Can Tho
Bridge are based on the following existing data and previous surveys, especially, those
which studied during the period of the feasibility study and the detailed design of the My
Thuan Bridge.

- International shipping survey

. Study for improvement of the access channel to the Hau (Bassac) River

- Hydraulic and morphological conditions at Vam Nao Pass

- Existing qtilitieé such as electricity lines and telephone cables

- An updatc.o.f .importéht subjécts éf the Mékoﬁg Navigation Sfrategy Review
- Study of the i.ntlefn.a.t.ional .aspécts of the My Thuan Bridge

- Existing and plahned ports albng the Hau (Bassac) and Mekong rivers

. The decision on the navigational clearance of the My Thuan Bridge

International Shipping survey

The International Shipping survey included the movement of international shipping

~between the South China Sea and Phnom Penh over a 5 month survey period from

1/5/94 to 30/9/94. The shipping survey also included the detailed information and
physical data on past intemational shipping using the Tién {Mekong) and Hau (Bassac)
Rivers. The vcssels surveyed included al! mtemanonal vessels traveling to Phnom
Penh, mespecnve of whether they currently use the Tien (Mekong) or Hau (Bassac)
Rivers, and all piloted vesqels that use the Tien (Mekong) River found for Vietnam

Ports.

The table below shows the proﬁle of shlps travelmg to Phnom Penh. Approx 20 to 25
international vesscls travel via one of the avaxlable channels each mouth, This
international shipping survey provxdcd that 95th percentlle analyses of shlppmg transit

to Phnom Pcnh for the Tien (Mekong) and Hau (Bassac) Rivers. The results are

A7-4



1.3 =~

Attribute Analysis of Shipping Transits to Phnom Penh

Internationa! Shipping Transits to Phnom Penh

Shipping Transits to Commonly Maximum Recorded Atiributes
Phnom Penh Recorded Afttributes Tien River Hau River
Dead Weight tonnage (T) < 2,000 4,305 approx. 11,335
Fully Loaded Draft (m) 34-45 6.8 7.8
Air Draft (Ballasted) (m) <25 29 approx. 45
Length Overall (LOA, m) 60 - 70 92 : 121

The distribution of main vessel characteristics to travel to Phnom Penh are shown in

the Appendices.

Study for Improvement of the Access Channel to the Hau (Bassac) River,

Belgium

The study started from mid. 1995 and will be accomplished by September 1998. The

stﬁdy includes the comparison of dredging work at emrance/estuary of the Hau (Bassac)

River correspondmg to vessel sizes, such as 5,000, 7, 000, 10, 000 DWT. The technical

~ feasibility and economic wablhty of achieving and mamtammg a safe navigable

entrance/estuary all year round for the large sized vessels are undcr study. Itis supposed

that the behavmr of the sea/river-bed at the estuary of the Cua Tran De to the Hau

' (Bassac) River must be complicated to estimate the dredging works rcqmred due to the

highly complex hydrodynamic processes and sedlmematton behavwr Below is water

depth from Low Water Sea Level m fathoms unit.

ATS
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1.4

Hydraulic and Morphological Conditions at Van Nao Pass

)

2)

General

‘The only hydrographic data available for the Vam Nao Pass study was that from

the 1992 Hydrographic Atlas, and the hydrographic survey undertaken by the
consultant for the feasibility study of the My Thuan Bridge in December 1994,
makmg it difficult to assess in detail of the bed morphology Planform data was
obtained for the time frame 1958 to 1994 covering a period of approx1matcly 35
years using aerial photography. g '

A compar;son of the available planform data md1cates a mostly stable river

planform over the intervening 35 years, Major planform changes have only

“occurred to the north-westem section of Cu Lao Tay at the Vam Nao River

conﬂuence and the Cho Moi channel which was formerly part of the navigation

channel between the Tien {(Mekong) River and the Hau (Bassac) River. The Cho

" Moi channel has reduced in size and flood flow carrying capacity and this trend is

anticipated to continue.

For the Vam Nao Pass and the extended Vam Nao River passing along the western
site of Cu Lao Tay, a generally deep and navigable chanoel exists with only one
or two areas of shoalmg along the westem side of Cu Lao Tay and at the northern
junction with the Tien (Mekong) River. It is not anticipated that morphologlcal
processes. The nver is in a state of dynamic Stﬂblllty and minor vananons are to
be expected and ongoing, its character should remain essennally the same as it is

at present.
Existing Morphological Conditions

The only existing data available refating to the Vam Nao Pass was the 1992
Hydrographic Atlas. To supplcment this, a fusther hydrographic survey of the
Vam Nao River was undertaken in 1994 as part of the Fea51blllty Smdy of My
Thuan Bridge.

The 1994 hydrograph:c survey showcd that at the northem entrance to the Vam

Nao River, shoaling occurs with water depths rcducmg to approxnmately 6 m

below MSL. A deep channel has developcd on the nght side of the river along the

westemn side of Cu Lao Tay with depths i'nore_ than 10 m and up to 27 m in places.

Shoaling at the entrance to the Cho Moi channel appears to be continuing with

minimum water depths in the range of 4 m to 6 m below MSL.

ATT



3)

In the Vam Nao Pass itself downstream of the Cho Moi channel confluence, the
deeper section of the channel aligns along the southern bank with water depth
more than 12 m below MSL throughout, and reaching to 20 m below MSL in one
location. Immediately downstream of the confluence with the Hau (Bassac)
River, the deep scour hole associated with the convergent flows is to a depth of
more than 44 m below MSL.

Morphological Assessment of Vam Nao Pass

An assessment of the historical morphological changes was undertaken based upon
available maps, survey, navigation charts, hydrographic data and aerial
photography. The information obtained provides coverage of morphological

changes over a period back to 1958.

The 1967 Pilot Guid.c indicated that the navigation route from the Hau (Bassac)
River to the Tien (Mekong) River was through Vam Nao Pass and the Cho Moi

‘channel. Subsequent data indicates that shoaling of the Cho Moi channel entrance

has closed this channel to large ships. The shipping channel now follows the Vam
Nao Pass and Vam Nao River along the western side of Cu Lao Tay, which is the
predominant path for flow diverted from the Tien (Mekong) River into the Hau

(Bassac) River.

The planform information, extracted from aerial photography of the area carried

out in 1958, 1969 and 1979 and plotted to the UTM grid coordinate system

allowed a direct comparison with the aerial photographic surveys made in

* conjunction with the 1992 Hydrographlc Atlas and which were plotted to the

same grid system. This comparlson indicates a ciose similarity between the data
sets with the western bank planform of the Vam Nao River in a very similar
location now, as for 35 years ago. Major changes have occurred to the north- _
western section of Cu Lao Tay at the Vam Nao River confluence with the Tien
(Mekong) River.
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1.5

1.6
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Note:Figures are bised oa the 1954
) hydmgnphlc survey

MORPHG LOGICAL CONDITION OF VAM NAO PASS

Existing Utilities such as Electricity Lines and T'elephone Cable

The utilities, such as elebtriciry line and telephone cable crossing the Tien (Mekong)

and Hau (Bassac) Rivers over the river and under the rive'r~bed, are _shown' in the map of

the Navigable Condition of the rtvers.

An Update of Important Subjects of the Mekong Naﬁgaﬁon Stfategy Revieiv_

The Mekong Navngat:on Strategy Review mcludes the 1mportant and releva.nt findings
of the My Thuan Bridge feasibility study The My Thuan feasibility study, Octoberk_
1995, mcludcd the following componcnts that are lmportant to international

nawganon development of the lower Mckong river systcm (1) the Navngatmn Access

- A7-9




1.7

and Dredging Report completed in October 1994, (ii) Mekong River; International

Shipping Survey completed in November 1994, (iii) River Studies, Interim Report in

January 1995, (iv) Transport Survey and Economic/Financial Evaluation - Interim

Report in January 1995, and {v) Interim Report in April 1995.

The important and reievant conclusions to the Can Tho Bridge in the summary of the

report are:

)

2)

7 3)

The magnitude of capital dredging volumes for the nine options considered (three
options for each of the three vessels sizes) varies from 2.1 10 6.9 times higher for
the Tien (Mekong) River that the Hau (Bassac) River for the entire routes
between the entrances and the Cambodian border. As the Government of Viet
Nam will invest in improving the Bassac entrance up to Can Tﬁo the magnitude
of capttal dredging volumes for the nine options conSldered varies from 6.8 to
22.2 times higher for the Tien (Mekong) River than the Hau (Bassac) River
route. These differences confirm that the Hau (Bassac) River route as the most
economical route to dredgc maintain and develop. The study therefore
recommended to adopt the Hau (Bassac) River route for maritime sluppmg of
3,000, 5,000 and 7,000 DWT vessels.

The shipping survey analyses, based on data collected and records of the period

~ from 1990 to September 1994, indicated that most of the ships using the two

rivers are small with 65 - 80% less than 1.500 DWT. Occasional larger ships of
up to 6 500 GRT (approxxmately 7,500 DWT) are recorded. These larger ships
prcdommantly use the Bassac channel due to its superior navigation qualities.

The analy'ses also indicated that about 20% of vessels have air draft exceeding 25

m, 50% exceeding 20 m and no vessel exceeding 31 m was recorded, In terms of

5% probability of exceedance, the corresponding DWT and air draft were found

to be 3,245 tons and 28.5 m respectively.

'Although all the technical studies conducted for the My Thuan Bridge feasibility

study recommended common resources of the Governmcnts of Cambodia and Viet
Nam be devoted to developing the Bassac route into an international shlpplng _
route, the Interim Report proposed to adopt a minimum vertical clearance of 30

m for the desngn of the My Thuan Bridge.

Study of the Internatlonal Aspects of the My Thuan Bndge

The study, prepared by MAUNSELL SINCLAIR KN]GHT JOINT VENTURE in

. assomatlon with SEATECH CONSULTANTS M[DDLETONS SOLICITORS in October
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1991, shows the relationship of the dead weight tones and required clearances for ships
with a given draft,

MTC Nominal Ships and Adopted Design Ships

Draft  Masthead - Clearance Length Breadth Tonhagc
Laden : Height Required . DWT  Displacement
(Unladen) :

{(m) {(m) (m} (m) {(m) (v (t)
MTC 5 o 23 70 12 2,500
.PSJ!?irpr;iﬂa’ 6 25 85 14 3,000

6.5 30 100/105  15/16 5,000

7.5 32 100/100 - 7,000

8.5 ©37.5  145/155  18/21 10,000 -
‘Adopted 27 28 80 13 - 3,000 - 4,200
‘Sﬁjg" 6 29 30 95 16 4,800 6,700
- 7 32 33 110 18 7,200 10,000
Canal 3.2 17 18 42 6.5 360 500
| (Té:f)f'c s 20 21 528720 1000
1.8

Existing and Planned Ports along the Hau '(B:i'ssac) and Mekong River
1) . Phnom Penh Port

The existing Phnom Penh Port is located on the right bank of the Tonle Sap

River immediately. upstreﬁlﬁ _:of the confluence with the Mekeng River. the port
" was rehabilitated and wbrks”cdmpleted in December 1996 under Grant Aid of
Japan. The port was rehablhtate mcludmg extens:on of the berth ina capac:ty of
' design Shlp size of 2,000 DWT at LWL and 6, 000 DWT at HWL.

2) Existing Can Tho Port

The existing Can Tho Port, located on ihe'l_'ight bank Qf ' the Hau (Bhssac) River,_.
is 8 km north fro'm the central part be Can _Th_d City near Tranbe Exportiﬁg '

'Processmg Zone (EPZ) The port ‘was 'establ'ishe'd in 1983. To transport__

exportedhmported Lommoditles from and to Can Tho the Dinh An estuary in - :

the Hau (Bassac) River has been dredged to allow 5, 000 DWT shlps to the Can
Tho Port however thanks to the high tide vessels more than 5, 000 DWT are
able to navngate to the Can Tho Port. ' '
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1.9

3)  Future Port Plans

A port beside the Exporting Processing Zone (EPZ) jocated on the upstream of
the existing Can Tho Port, is planned with the capacity of 10,000 DWT vessels
size. The new Can Tho Port, located at 16 ki downstream from the existing
one, is planned with the capacity of 20,000 to 30,000 DWT vessel size.

The Decision on the Navigational Clearance of the My Thuan Bridge

The decision on the navigational clearance of the My Thuan Bridge was finaily
conc!uded in accordancc with the Agreement on the Establishment of the Join
Commission on Economic, Cultural Scientific and Technical Cooperation, and the
agreement between the Govemment of the Kingdom of Cambodia and the Government
of the Soc:ahst Republic of Viet Nam, the First Meeting of the Joint Commission was
held in Hancu on 8 - 10 September 1995 In the Agrecment Article 6 Communication
and Transport describes that:

In line with the Agreement on Coopcratlon for the Sustainable Development of the

Mekong River Basm signed on 5 April 1995 which provides for freedom of navigation

on the mamstrcam of the TIEH (Mekong) River. The two sides agreed that the vertical
air clearance of the My Thuan Brldge over the Tien (Mekong) River shall be 37.5

metres.

And the Agrccment on Cooperanon for the Sustainable Development of the Mekong
river Basin, sngned on 5 April 1995 by the partles ‘of the Government of; the Kingdom
of Cambodia; the Lao People's Domestlc Repubhc the ngdom of Thailand; and the

. Socialist Republlc of Viet Name (Mekong Rwer Commlssmn), describes in Article 9

' Frecdom of Nawganon that

On thc basis of cquallry of right, freedom of nav1gat10n shall be accorded throughout

'the mamstream of the Mekong river wathout regard to the temtonal boundaries, for

transportatlon and communication to promotc rcgmnal cooperation and to

'- satlsfactonly 1mplcment proy:cts under thls Agreement The Mekong River ‘shall be

kcpt free from obstructlons measures conduct and actions that might dlrectly or

mdlrectly nnpalr navigability, interfere with thls nght or pcrmancntly make it more

difficuit. Nawganonal uses are ot assured any pnonty over other uses, but will be

: _mcorporated into any mamstream prOJect Riparians may issue regulations for the

' por‘uons of the Mekong River wnthm their terrltoncs partlcularly in sanitary, customs

and 1mm1grat|on mattcrs pohcc and general secunty
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Navigable Condition of the Hau (Bassac) River

Based on the review of the existing data, the previous surveys and the information
obtained in this study, the findings in relation to the navigable conditions ‘on the Hau

(Bassac) River are summarized as follows:

- According to the Attribute Analysis of Shipping Transits to Phnom Penh based
on the International Shlppmg Survey from 1/5/94 to 30/9/94, ‘the Dead We:ght
tonnage (DWT) of the ships using the Hau (Bassac) is commonly recorded less
2,000 DWT and maximum recorded is approx. 11, 335 DWT with air draft
approx. 45 m. Howcvcr the vessel attnbute frequency analysis shows that the 95

" percentile to travel to Phnom Penh 3,246 D_WT on the Hau (Bassac) River. Its
air draft can be calculated at 23.5 m. ' '.

- The study that covers thc'dredgi.ng work at the entrance/estuary of the Hau
.(Bassac) River in relation to the vessel sizes such as 5,000, 7,000 and 10,000
DWT from the economic and. technical viewpeints, It is supposed tliat due to the
highly complex hydrodynamlc processes and sedimcntanon beha\rlor the

' 'appropnatc vessel size feaqlbly to pass the entrance/estuary of the Hau (Bassac)
River will be max. 7,000 DWT.

- According the hydrdgraphic data from 1992 and the planform data for flle ‘period
1958 (35 years) for the Vam Nao Pass collected and zmalyzed during the '
feasibility study stage of the My Thuan Brldge in general the character of the
Vam Nao Pass is that the foresceable future ma_lor changes w:ll not occur and the
river is ln a state of dynamic stability and mmor vananons are to be expected.
The ex:stmg morphologlcal condltlon in relatlon to the nawgablc condition of
water depth and ship sizes are that the Cho Moi channel has reduced in size and
has the shoalmg at the Cho Mm Chmmel entrance and has closed to large shlps
For the Vam Nao Pass, the western side of Cu Lao Toy is a generally deep and
navigable channel which allows Shlp size of 3,000 to 5, 000 DWT, however, at the
northem entrance to the Vam Nao River, shoalmg occurs with water dcpth
approx. 6 m below MSL (approx. 3,000 DWL draft), surveyed m 1994, 1t is
roughly cxpectcd passing 3,000 to 5.000 DWT subject to fur_ther surveys.

- The electnczty lines crossmg the Hau (Bassac) R:ver are two Iocatlons at the
upstrcam of the Can Tho ferry line. One wnth 40 m alr clcarancc is |mmcd|atcly' :
upstream of the fcn’y fine and another wrth 30 m air clearance is srtuated at Long

Xuen, resulted in a hmlt passing vessei to approx 5, 000 DWT in size, if without

any improvement.
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The shipping survey analyses based on the data collected and records of the period
from 1990 to September 1994, including the International Shipping Survey,
indicated that for both Tien (Mekong) and Hau (Bassac) River are small with 65 -
80% less than 1,500 DWT, occasionally recorded approx. 7,500 DWT. The
larger ships normally use the Hau (Bassac) River by reason of its superior
havigable condition. About 20% of vessels have air draft exceeding 25 m, 50%
exceeding 20 m and no vessels exceeding 31 m were recorded. In case of 5%
probability of exccedancé, the corfesponding DWT and air draft were 3,246
tonnes and 25.5 m to 31 m respectively. |

Consequently, the larg.er ships/vessels used the Hau (Bassac) River are from less :
12,000 DWT to approx. 11,335 with air draft approx. 45 m, in case of 95%
percentile 3,246 DWT with air dfaft 255 m to 31 m. If without any
improvement such a dredging wdrk, the vessel size might be restricted upto 7,000
- DWT at the 'cntranc:/estuéry. The MTC Nominal Ships are listed upto 10,000
DWT with air clearance'S‘I 5 m in maximum. Meanwhile, the maximum vessel
capacity for the existing and planned ports along the Hau (Bassac) and Mekong
. 'Rwers are 6,000 DWT for Phnom Penh Port 10,000 DWT for both EPZ port
- and the ex:stmg Can Tho Port, and 20,000 to 30, 000 DWT for the future Can
Tho Port Wthh will be constructed on the downstrcam of the Can Tho Brldge In
any casc navngat:onal clearance for the Can Tho Bridge must be accommodated
with the freedom of navigation descr:bcd as the prmcnplcs of cooperation of the
Agreement of the Mekong River Basin, 5 April 1995, Mekong River

Commissioh, and technical and economic feasibility for the dredging works.
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Records of Arrival Ships and Forecast of Vessel Size

The records of vessel sizes are based on the declaration of arrival ship sheet to travel to
Can Tho Port and Phnom Penh Port from the South China Sea. These data were
available for the Can Tho Port Authority for the ships using the Hau (Bassac) River and
Vung Tau Port Authority using the Tien (Mekong) River. The records are summarized
based on the large size vessels, covering 1991/2, 1994 and 1997. The records for Vung
Tau Port Authority is not yet accomplished because the large size vessels, greater than
3,000 DWT, were very unusual due to the shallow estuary of the Tien (Mekong) River.
The condition of vessels traveling upto Phnom Penh Port after arriving Can Tho Port

are restricted by the utilities such as electricity lines.

DWT
25000 '
20000 + T
15000 $
3 L ] ®
10000 +——@~ N — :
S | s l
5000 : hd ? *
T i [
. ¢ 13 !
i | i ! | |
0 [ 3 3 i 3 1 i 1 3

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

The vessels, above 10,000 DWT size recorded in 1997, are supposed that due to the
shallow water depth or shoaling at the estuary of the Hau (Bassac) River, the ships are
necessitated waiting high tide or reduce the loading to keep its shallow draughts to travel

to the port.

Dredging Calculation corresponding te Vessel Sizes

The dredging volumes corresponding to vessel sizes for safe navigation are calculated
for the Tien (Mekong) and Hau (Bassac) Rivers. The vessels sizes are 3,000, 5,000,
7,000, 10,000 and 20,000 DWT. The most recent hydrographic survey data, i.e., the
Hydrographic Atlas 1990 - 1992 for the river sections and the Service of Maritime
Safety 1994 Charts for the estuaries arc used. The calculation of dredging volumes are

carried out under the following conditions:
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1)  The segmental distances from Viet Nam Cambodia Border to the Cua Tieu

Estuary on the Mekong River:

Segment A: Vam Nao Pass - Border .(From MK200 to MK235)
Segment B: My Thuan - Vam Nao Pass (Frbm MK11i2 to MEK200)
Segment C: Tieu Estuary'- My Thuan (From MK10 + 900 to MK 12)
Segment D: Tie_ix Estuary Entrance (From Sea to Tieu Estuary)
. Unit: KM
Segment A | SegmentB | SegmentC | SegmentD Total
35 88 101 25 249

2)  The segmental distances from Vietnam Cambodia Border to the Dinh An Estuary

on the Bassac River:

Segment A: Vam Nao Pass - Border {From MK200 to MK235)
Ségrnent 1 Vam Nao Pass (From BS180 to BS206 + 700 # MK200)
Segment II: Can Tho Vam Nao Pass (From BS102 to BS180)
Segment I1L: _Dmh An Estuary - Can Tho (From BS22+400 to BS102)
Segment IV: Dinh An Estuary En_tranée (From Sea_ to Dinh An Estuary)

~ Unit: KM

Segment A Segment I | Segment 1! Segment 11| Segment IV Total
35 27 78 80 30 250

3) Vessel and channel parameters for each case:

_ 3,000 DWT | 5,000 DWT | 7, 7000 DWT | 10,000 DWT] 20,000 DWT
Length vessel {m) 85 100 130 145 177
Beam vessel (m) 14 16 17 20 24
Laden Draft (m) 5.5 . 6.5 - B - - 83 10
Underkeel Clearance 10 1.2 .4 e 1.8
at Seaward Entrances ' '

{m} . . .
Underkee! Clearance 0.5 06 | 07 .08 0.9
in River (m) ' i -

Notes: (i) Volumes for river watcnvay sections sha!l be bascd on soundmgs reduccd to chart
datum (LLW)

(ii) Volumes for the seaward river cmrances and estuaries shall be calculatcd for two
alternatives namely -

+  On basis of laden ships crossing at htgh ude wnservanvcly based on water level
" of +2.0 and +3.0 metres of LLW datum.

+  On basis of laden ships crossing at LLW i.e. with water level of zero metres
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4)

Dredging Volumes for safe navigation on the Tien (Mekong) River from Viet
Nam Cambodia border to the entrance of Cua Tieu Estuary.
Unit: m3
3,000 DWT 5,000 DWT 7,000 DWT 10,000 DWT
Segment A 0 8,340 . 119,944 309,019
Segment B 39,704 42,608 1,411,835 3.283,115
Segment C 2,556,952 11,947,278 15,741,195 27,296,197
chmcni D 8,223,872 14,285,901 22,021,877 29,988,815
Total (A+B+C+D) 10,820,528 26,284°127 39,294,851 60,877,146
Option | (LLW) 8,223,872 14,285,901 22,021,877 29,988,815
{Segment D) :
Option 2 (+2 m) 2,330,478 5,981,534 11,370,725 17,360,533
(Segment D} : :
Qption 3 (+3 m) 643,719 3,070,974 7,220,708 12,161,372
(Segment D)

5)  Dredging Volumes for safe navigation on the Hau (Bassac) River from Viet Nam

Cambodia Border to the Entrance of Dinh An Estuary:

. Uunic m?
3,000 DWT .5.000 DWT |- 7.000 DWT 10,000 DWT | 20,000 DWT
Segment A 0 8,340 119,944 309,019 N.A.
Segment | - 58,111 285,883 817,527 1,676,345 N.A. -
Segment 11 487,881 £,088,940 2,452,104 4,624,980 N.A.
Segment 1l 46,505 615,071 2,621,665 5,616,226 16,320,342
Segment IV 2,586,772 6,891,625 13451226 | 20X658,616 | 38,655,040
Total _ 3,179,259 8,889,859 l9.462,4/¥66 20,658:616 54973382
(A+I+IHIIFEV) L . 32,885, /86| 54a1g,30%
Option | (LLW) 2,586,772 6,891,625 i3,451,226 20,058,616 38,653,040
(Segment IV) o . |
Option 2 (+2 m) 182,381 - 1,252,437 4,387,675 9,017,514 22,401,560
{Segment IV) _ ' g
Option 3 (+3 m) 0 297,759 1,731,541 4,750,350 15,623,570
{Segment IV) :
S. _ Navigational Conditions to be considered for the Bridge Construction
5.1  Vertical Navi'gati.on.al Condition

_Th§ level of the girder_sofﬁt'éan be determined with the following navigational and

hydrological conditions and requirements
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1)

River Navigationat Clearance corresponding vessel sizes are:

Vessel Size (DWT) Ballast Air Draught (in meter)

3,000 25

5,000 ‘ 30

7,000 32

10,000 36 (37.5 m for My Thuan)

15,000 . : 39

Source: I(ilonshu-Shikoku Bridge Project, Japan based on the international ship

ata

2)  The river navigational clearances for the bridge crossing the Mekong River in the
previous studies or construction are as follows:
- Nong Khai/T hanaleng : 10m .above 20 year flood hcight for 60 m
- Mukdahan/Savanaket : 10 m above 15 year flood hc:ght for 60 m
_ width
- Pakse : 10 m above annual average high water level
5.2 Horizontal Navigational Clearance
1) Ac.cording to Permanent Intérhatiohal Association of Navigatioﬁ .Corigr'es's

clglum the total width consists of the basic mancuvering lane width plus
additional w;dths to all for the cffects of wind, current, etc. further, the additional

width for passing distance and bank clcarance are considered.

- Maneuverability 2x18 = 3.6
- Speed . 2x0 = .. 0
-~ Crosswind - 2x04 = - 0.8
- Cross current ~ 2x 0 c = 0 -
- Longitudinal current 2x02 = 04"
- ‘Waves . . - 2x0 = 0
- Aids to navigation S 2x001 . = 0.2
- Bottom surface  2x01 o= 0.2
- Depth - 21x02 = 04
- Cargo hazard - 2x04 = 0.8
- - . Passing distance e = 1.0
- Bank clearance .. 2x05 = 1.0
Total ) S . 84B
| - 84x20m .
= 168m
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2)

3)

According to Japanese Design Specification for harbor design, 1988, on relative long
reaches and moderate traffic, the width is a one-a-half times the length overall of

vessel.
Width=15x133=200m

According to a handbook by UNCTAD, 1985, the opening space under the main span
of bridge can bc determined with thc following conditions:

- As the channel width, a major consideration will be whether the channel should
be wide cﬁoug,h to allow ship to pas m opposite directions, ‘Unless there are
severe economic restraints, a two-way channel should be made in order to offer
unrestncted access to the port. A secondary consideration is that if there is an

" accident in one lane of the channel, access to the port will still be possible and
so there will be less dfsruption of traffic to and from the port. -

- The fotal width of full-depth channel required for two-lane traffic comprises, on
straipht reaches, maneuvering lane of about twice the vessel beam for each
direction, plus about 30 m between vessels and up to one-a-half times the beam
for bank clearance each side. If in case of 10,000 DWT cargo vessel with beam
19.8 m say 20 m and length overall 133 m, the required width is estimated as

follows:
3 xIB+2x%1.5B+30=80+60+30=170m

Therefore, the total opening under the bridge shall be two mancuvering lancs
~ and not less than 168 m to 200 m. furthermore, the protection of the piers of
- bndge shall be consndcred in addition to the above ﬁgures It is finally

rccornmcnded for the total opening under the bndge that 200 m plus two times

of 50 m for pmtccnng the pier should be considered and in total 300 meters is -

: rcasohablc.
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APPENDICES

Attribute Analysis from the Internatlonal Shlppmg Survey,
Sept 1994

Morphological Condition of Vam Nao Pass, 1992 Hydrographic
Atlas, Planform data from 1958 to 1994

Vessels Transpor't on the Tien {(Mekong) and Hau (Bassac) River

Navigational Cl_ea:rahce in Viet Nam (Technical Classification
of Inland Waterways: TCVN-5664-1992)

Relatlonshlp between Typical Sh:p tonnage and Tup Level of
Shlp Mast (Air Draft)

’I‘ypacal Shlp Dlmenswns', Perma‘n.ent. intérna_tional Association
~ of Navigation Congresses, BELGIUM

REPORT ON ARRIVAL SHIP (1991 1992, 1994 and 1997)

New MRCS (Mekong Rlver Commission Secretariat)
Orgamzatmn Structure : '
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Attribute Analysis from the International Shipping Survey, Sept.1994
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Morphological Condition of Vam Nao Pass
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Vesaels Transport on the Tien and Hau Rivers

Report on information regarding vessels and decisions on
river navigation on Tien and Hau Rivers.

1- Control International vessels (Size of Vessels that come Can tho and Phnom -Penh )

+ The Level of sinking water of vessels is 8 m.
+ Capacity of vessels is 10,000 tons,

- The size of vessels that come and leave at Can Tho Port as follows:

+ Capacity: 20,330 tons,
+ The length of vessels: 164 m*
+ The width of vessels: 22m

2- The list of vessels that come and leave on Tien and Hau Rivers
a- In 1995 there were 63 vessels

"+ Qversea vessels: 20
+Domestic vessels: 39
+ junk, Barge: . 4
+The yield of goods in 1995 : 55,903 tons.

" b-In 1994 there were 92 vessels

+ Oversea ships: 39 -

+ Domestic ships: 29

+ Junk and Barge; - 6 :
+ The yield of Cargoes: 65,870 tons.

c-In 1995 there were 85 vessels,

+ Oversea ships: 32
+ Domestic ship: 48
+Junk and Barge: 5 :
" +The yield of cargoes:125,919 tons

d-In 199_6 there were 125 vessels.

+ Oversea ships: 19
+ Domestic ships: 96
+ Junk and barge: 10 _
+The yield of cargoes: 183,158 tons
- From early year to August of 1997, there were 74 vessels

"+ Oversea ships 30
+ Domestic ships: 20
.+ Junk and barge: 24
+ The yield of cargoes: 133,503 tons

Dredge’s programme on Tien and Hau Rivers will be carried out at Va:ﬁ Nao current
and estuaries of Hau and Tien Rivers.
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)

(2)

NAVIGATIONAL CLEARANCE
( Technical Classification of Inland Waterways : TCVN-5664-1992 )

Classification of Waterway _
Waterways ( river and canal ) are ciassified in accordance with Table 2-7

Water depth and width of water surface shown on Table 2-7 are based on low
water level of waterway with a frequency of 95 % in dry season.

Clearance required :

Clearance required for bridge construction are :

) Horizontal clearance : span length, and
2) Vertical clearance : height between water level and bottom of girder.

these are provided as shown in Table 2-7 for each class of waterway, depending
on water level with a frequency ot 5 %.

Notes : following classification of inland waterway TCVN-3664-1992 for DoanVy
Bridge is III class waterway river, for Do Len Bridge is IV class waterway river. But in
project, the applicable class is based on the existing structure, subject to the approval of

the official authority.

Table 2-7 : Classification of Waterway and Navigational Clearance

unit ; meters

. Waterway size S Navigational Clearance
Natural River Canai . Curvature Horizontal . Vertical
Class | = Width Width - S
Water of Water | of . N River | Canal
Depth Water Depth Water .
: | Surface Surface | - - .
[ >3.0 > 90 >4.0 > 30 . =700 30 50 10
[} 70-3.0] 70-90 | 3.0-4.0] 4030 300 - 700 60 40 9
1l 15-2.0) 50-70 {25-3.0] 30-30 300 - 300 30 30
v 12-15][ 30-50 | 2.0-235] 20-30 200 - 300 40 25 6(35)
v 10-12 ] 20-30 | 1.2-20| 10-20 100 - 200 25 20 33
Vi <t.0 10-20 <l2 {0 60 - 150 15 10 2.5

Note : Figure with () can be applied with approval of official agencies.
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RELATIONSHIP BETWEEN TYPICAL SHIP TONNAGE

Gross,

Regis-
tered

~Cargo
- Cap. "

Tonnage Tonnage

200
500
700
1,000

1,500
3,000

5,500
9,000

10000 )

15,000
35,000
© 60,000
110,000

129,300

184,900
235 000 -

300
1,100
1,700

1,800
2,600
5,400

8,500 .

12,200
14,600

21,800

57,800
108,700

238,200
252,000.
- 372,700

477,000

‘Draft

Ship Full Balast
Cargo

Ship 3.2 1.0
do- 39 1.8
do 42 1.8
do- 4.6 2.0
do- 3.1 2.2
-do- 63 2.8
do- 76 33
do- 9.0 40
do- 91 4.0
«do- 10.1 5.0
~ie- - 120 58
<do- 144 56
do 173 79 .
do- 196 97
-do- 27.0 .104°
do- 280 123

Source: Honshu-Shlkoku Bndge Project Japan

33
42
52
55

~ 6.5

75
9.7

12.1
124
" 14.0

17.8

~204

257
26.0
35.0
36.0

AND TOP LEVEL OF SHIP-MAST
' Main.
Depth - Deck
Level
(m)

14.9
20.6
20.0
20.7
202
245
273

392 .

204
30.0
28.0
276
322

- 36.0°

39.0
40.0

Top Level
-of Mast
Above Sea
‘Level (m)
Full Balast
150 172
209 230
212 236
216 242
216 244
257 292
204 337
423 |47.5
327 378
339 390
338 400
336 424
407 501
425 513
470 636
480 637

Above the tonnages (GRT) of 60,000 are the size of tank vessel.
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Air braughl
(m} 60

55
50
45
40
15
30
25
20
15

10

RELATIONSHIP BETWEEN SHIP TONNAGE AND AIR DRAUGHT / DRAUGHT

- . : 57,800
o . *57,800
L ]
5] L]
A L
OO
LEJ
.‘
_ -
a
n
D | -
[u]
a
5000 10,000 15,000 20,000 25,000 30,000
Cargo Loading Capacity Tonpage L ' (DWT)
OAir Draught(Ballast) O Draught(Ballast) '
@ Air Draught(Full) "~ m Draught(Full)
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Permanent International Aseociation

of Navigation Congresses
WICIII - 26¢ étage
Boulevard Simon Bolivar 30
B-1000 Brussels
BELCIUM APPENDIX B
Dead- | Displacement | Lengthoa Lengthy, Beam Draught Block
weight _ Coefficient
tonnes  Tonnes m m m m
Tankers {ULCC) .
500,000 . | 590,000 415.0 3920 730 24.0 0.86
400,000 475,000 380.0 358.0 68.0 23.0 D.as
350,000 420,000 3¢50 3450 655 | 220 .85
Tankers (YLCC) .
300,000 365,000 150.0 3300 630 21.0 0.84
275,000 335,000 3400 - 210 &l e 205 (.84
250,000 305,000 3300 3120 59.0 19.9 083
225,000 277,000 3200 303.0 57. 193 0.83
200,000 246,000 3100 2940 | 550 18.5 0.82
Tankers . : ' o .
175,000 217,000 300.0 285.0 52.5 17.7 0.82
50,000 |- 186,000 - 285.0 2700 49.5 169 0.82
{25,000 156,000 2700 25590 46.5 160 0.82
100,000 125,000 250.0 236.0 43.0 15.1 | 0.2
80,000 102000 | 235.0 2230 400 14.0 0.82
70,000 90,000 - 2250 2130 38.0 13.5 0.82
60,000 78,000 2170 : 2060 350 i3.0 0.81
Product and Chemical Tankers S _
50,000 66,000 2100 200.0 322 12.6 0.81
40,000 - 54,000 200.0 190.0 300 L8 0.80
30,000 42,000 188.0 - 780 280 10.8 0.78
20,000 29,000 |740 165.0 245 9.8 0.73
10,000 15,000 1450 . 137.0 19.0 78 0.74
5,000 8,000 1100 1040 {5.0 7.0 0.7
3,000 4900 90.0 8s5.0 13.0 X+ 0.74
Bulic Carriers/OBO’s - ' .
400,000 | 464.000 3750 356.0 625 | 240 0.87
350,000 406,000 3620 344 .0 590 210 0.87
300,000 350,000 | 3500 3130 50 .| 218 0.86
250,000 292,000 335.0 3180 525 205 0.85
200,000 236,000 345.0 3000 - 485 i9.0 0.85
150,000 179,000 290.0 2760 44.0 175 0.84
125,000 £50,000 | 2750 2620 41.5 16.5 0.84
100,000 | 121.000 255.0 2420 | 39.0 i53 | 084
80,000 98,000 2400 2280 T 385 140 : 084
60,000 74,000 220.0 2100 315 12.8 0.82
40,000 50,000 . 195.0 _ }85.0 290 1.5 0.80
20,000 26,000 160.0 152.0 23.5 9.3 1 078
10,000 13,000 130.0 1240- 18.0 7.5 0.78
Container Ships (Post Panamax} N : _ _ .
70000 | 100.000 280.0 266.0 8 138 | 065
65,000 92,000 274.0 2600 - 412 135 | 064
60,000 84.000 2680 255.0 398 132 063 )
£5.000 76,500 2610 248.0 383 128 0.63

Note:The dtr'n_er:l'sionsl of d1e ships' given in _'rhe'amu m:y \_my up to £ 10% depending on construction and country of origin,
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Dead- Displacement| Lengthpys Lengtho, Beam Draught Block
weight Coefficient
tonnes onnes m m m m o
Container Ships (Panamax)
60,000 83,000 %00 275.0 322 132 0.71
55,000 75,500 2780 - 2640 322 128 0.69
50,000 68,000 270 253.0 322 12.5 0.67
45.000 61,000 255.0 242.0 322 12.2 0.64
40,000 54,000 2370 225.0 322 8.7 0.64
35000 - | 47.500 22,0 211.0 322 1. 0.63
30,000 40,500 2100 2000 | 300 10.7 0.63
25,000 33,500 195.0 185.0 28.5 i0.! Ty 0.63
20,000 27,000 i74.0 165.0 26.2 9.2 0.68
15,000 20,000 152.0 44.0 237 8.3 0.69
10,000 - | 13,500 130.0 1240 212 7.3 0.70
Freight Ro-Ro Ships _ N :
50,000 87,500 287.0 273.0 322 12.4 - | 080
45,000 81,000 2750 261.0 322 120 0.80
40,000 72,000 260.0 2470 322 1.4 079 ¢
35,000 63,000 - | 245.0 2330 322 | 108 0.78
30,000 54,000 231.0 2190 2.0 102 0.75
25,000 45,000 2160 - 205.0 3.0 9.6 | 075
20,000 7| 35000 197.0 1870 | 286 9.1 0.75
15,000 27,500 177.0 168.0 26.2 84 0.74
10,000 18,400 153.0 145.0 34 74 0.73
5,000 9.500 ne iSO (9.3 60 0.71
Cargo Vessels _ . . . _ o
40,000 54500 2090 - 199.0 30.0 i2.5 ") 073
35,000 48,000 199.0 189.0 289 12.0 0.73
30,000 41,000 {88.0 179.0 27.7 1.3 0.73
25,000 34,500 1780 169.0 26.4 107 0.72
20.000 28,000 166.0 158.0 248 . 100 . o7
15,000 21,500 {520 . 1450 - 226 9.2 IR A
10.000 14.500 133.0 | 1270 19.8 80 - 0.72
5,000 7,500 - 1050 - 100.0 15.8 b4 0.74
2.500 4,000 85.0 80.0 13.0 5.0 0.77
Vehicle Carriers _ o _ _ S
30,000 48,000 2100 193.0 32.2 1.7 - 0.66
25,000 42000 - | 2050 - 189.0 22 10.9 0.£3 -
20,000 35500 198.0 182.0 322 100 | 08l
15,000 28500 190.0 [75.0 322 .90 0.56
Gross Displacement | Length,, Length,, | = Beam Draught . Bloek .
Tonnage ' ' : . o : Coefficient
tonnes om m m |- m :
Ferrigs A -
50,000 25,000 197.0 181.0 30.6 - 7\ - 0.63
40,000 21.000 187.0 174.0 28.7 67 0.63
35,000 19,000 820 169.0 276 .65 063
30,000 17.000 1750 163.0 26.5 63 0.62
25.000 15,000 170.0 1580 253 6.1 -] 0.62
20.000 13.000 164.0 152.0 24.1 59 0.60
15,000 10.500 155.0 . 1440 227 . 56 0.57
Cruise Liners . o . _
80.000 44,000 2720 2310 150 8.0 | 068
70,000 38.000 2650 225.0 322 78 0.67
60,000 34,000 2520 2140 22 7.6 © | 0.65
50,000 29.000 2340 199.0 322 RO 0.64
40,000 - 24,000 2120 1800 322 - 6.5 0,64
15,000 21.000 192.0 164.0 322 6.3 ] 063
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7.2 Assessment of Navigational (Vertical) Clearance for the Cases of 37.5 m and
41.0 m

ASSESSMENT OF NAVIGATIONAL (VERTICAL)
CLEARANCE FOR THE CASES OF 37.5M AND 41.0M

January 1998
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ASSESSMENT OF NAVIGATIONAL (VERTICAL) CLEARANCE
A. Summary of Assessment on the Navigational Clearance |

- According to the attributed analysis, frequency analysis and declaration of arrival
to the existing Can Tho port, the maximum vessel size to travel to the Can Tho
port is 20,330 DWT referring to the declaration of arrival with air draft (ballast).
Meanwhile, the ship travel is restricted by navigable condition at the estuary of
the Hau River to less 10,000 DWT vessel. Because the 10,000 DWT vessel
requires the draft depth (full loaded) 8.0m. However, the water depth at the
estuary is 4.0m only below LLW and thanks to high tide 7.0m (+3m LLW)

- The part of the Hau River from the estuary to Vam Nao Pass is able to allow the
travel of the vessel size approx. 10,000 DWT except the point in An Giang
where the transmission line restricts the air clearance 30m only, equivalent to

5,000 DWT vessel.

- At the Vam Nao Pass, the vessel size is limited to 3,000 DWT to travel due to
~ shallow portion of channel, otherwise the dredging required approx. 1,680,000
cu m for 10,000 DWT vessel

- The maximum vessel capacity for the port of Phnom Penh, the existing Can Tho
Port and the future Can Tho Port (to be located on the downstream side of the
Can Tho Bridge) are 6,000 DWT, 10,000 DWT and 20,000 to 30,000 DWT
respectively.

- The vessel sizes of 10,000 DWT and 20,000 DWT, which may travel under the
Can Tho Bridge, necessitate the dredging works of the riverbed of the Hau River
and the seabed at the estuary. From the Dinh An Estuary to Can Tho (the
existing Can Tho Port), the dredging volumes based on hydrographic atlas 1990-
1992 and the Service of Maritime Safety 1994 chart, are calculated as below:

Description : Dredging Volume (cu m)
' 10,000 DWT | 20,000 DWT
a) Can Tho ~ Dinh An Estuary : 26,274,842 54,970,382
(f'or LLW datum) . o
b) Can Tho ~ Dinh An Estuary S 14,634,140 38,721,902

(for +2m LLW at the estuary)

¢) Can Tho ~ Dinh An Estuary 10,366,576 |~ 31,943,912
(for +3m LLW at the estuary) ' -

Note: For rcfcrence actual dredged records at the estuary are 200,000 cu m per
each year in 1990 and 1997. :

Therefore, the dredging volume to maintain the navigable condition for 20,000
DWT to the existing Can Tho Port is two or threefold of that of 10,000 DWT,
and extremely costly. :
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B. Detailed Navigational Conditions of the Hau River

Descriptions DWT Air Draft with
(ton) Ballast
(m)
1. Actual Shipping Condition base on Surveys
DAttribute  analysis ‘based on International
Shipping Survey between South China and | approx.11,335 450"
Phnom Penh (1/5/1995-30/9/1994) (36.0)
2)Frequency Analysis based on the above
shipping survey
(95% percentile to travel to Phnom Penh) 3,246 255
3)Declaration of arrival to the existing Can Tho
port
- Max, vessel size in 1994 10,400 % 375
- Max. vessel size in 1997 20,3307 41.0
2. Navigﬁble Condition of the Hau River
l)Vam Nao Pass based on:
- Hlstorlcal morphologlcal c;hanges 1958
- 1967 Pilot Guide _
- Platform information in 1958, 1969 and 1979
- Hydrographlc atlas
The water depths vary from 6m to 10m, partially 3,000 to S
deeper than 10m 5,000 25.0
o - 30.0
2) Hau ijcr
- Estuary to Vam Nao Pass approx. 10,0002) 37.5
3)Restr1ct10n by eiectncny transmission hne o |
crossmg the Hau vaer at An G1ang ' 5,000 30.0
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2)The report on the study for improvement of the
access channel to the Bassac River, Belgium, is
not available so far. ; '

Descriptions DWT Air Draft with
(ton) Ballast
: : _(m)
3. Vessel capacity of the ports
- Phnom Penh (Cambodia) port Max. 6,000 31.0
- Existing Can Tho port Max.10,000 37.5
- Future Can Tho port : _
(to be located on the downstream of the Can 20,000 ¥ 41.0
Tho Bridge) to 30,000 % 41.0
4. Dredging works
1)Dredging volume based on the hydrographic
atlas 1990-1992 for the Hau River and the
Service of Maritime Safety 1994 chart for the
estuary
(for 10,000 DWT) | (for 20,000 DWT)
- Cambodia Border-Vam Nao Pass 309,019 N.A
- Vam Nao Pass 1,676,345 N.A
- Vam Nao Pass-Can Tho 4,624,980 - NA
- Can Tho-Dinh An Estuary . 5,616,226 16,320,342
" - Dinh An Estuary 20,658,616 38,650,040
Total 372,885,186 54,973,382

Note:
36.0m '

1) According to the source of international data, the air draft (balla'st) is

2) The vessel may reach to the existing Can Tho Port only with the half .
loading condition, which is controlled by the water depth at the

estuary.

3) The vessel will not underpass the Can Tho Bridgg. B

- Navigable Condition and Port Capacity oﬁ’along. the Mekong Stream

. Relationship betweén Tonnage (DWT) and Air Draught
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Studey on Scour

CASE-1

THE INDIAN ROAD CONGRESS

Mean Depth of Scour

dsm = 1.34(Db"2/ksf)"0.333
Where Db: the dischage in cubics per meter width

The value of 'Db'shall be the maximum of the following.

Zs/D =146 .
Zs = 1.46%15 = 218m

CASE-3

Japan Rail Way' s formula _

According to The Japan Railway's forrnu!a the depth of scour is given as
Z/D= 145 * hm/D
2/D= 145

“hm

Mean Water Depth

D: Width of Pier

2/D=145 _
Zs = 1.45%15 = 21.8m

Type of dm : Weighted Value of 'Kaf' Silt Factor
bed material mean diameter of particle in mm
fine siit 0.081 0.500
fine silt 0,120 0.600
fine silt 0.158 0.700
medium silt 0.233 0.850
standard silt 0.323 1.000
medium sand - 9.509 1.250
course sand 0.725 1.500
fine bajri and sand (.988 1.750
heavy sand 1.280 2.000
Maximum depth of scour for design of foundation
in the vicinity of pier (Foundation) 200 dm
Db: 31000m3/900m= 3444 md
Ksf: 0500  (fine silt)
dsm= 1587 m
oo - designscour = 3185 m
CASE-2
Laursen's formula
D/ho=5.52s/hol{Zs/11.5ho+1)"0.875/(7 / T c)"0.5-1]
Zs: Maximum Dipth of Scour for Foundation
D: Width of Foundation =150m
" ho: Mean Water Depth =15.0m

(hm /D <1.0)

(hm / D <20

AT- 40

=15.0m
=15.0m
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82 Optimum Span Length of Main Bridge

NIPPON KOEI CO., LTD AND PADECO CO., LTD.
The Feasibility Study on the Can Tho Bridge Construction Project in Socialist Republic of
Vietnam entrusted by JICA (Japan Intemational Co-operation Agency).

Project Office.
c/o My Thuan Projects Management Unit (MOTAC)
127B Dinh Tien Hoang St., Binh Thanh Dist.,, HCM City
Tel: 84-8-8413546 Fax: 84-8-8413547
To : PMU- My Thuan
Attention : Mr. Le Long DINH. Ref. : CTB-8/98/HCMC
' General Director Date : January 22 1998
PMU-My Thuan
Subject Optimum Span Length of Main Bridge
Dear Sif,

Based on the Meeting in Hanoi on 8" January and the Discussion at PMU-My Thuan
on 14 January, we would like to submit herewith the result of the optimized span
length coupled with bridge type study. It is recommended that the optimized span
length to straddle the main stream of the Hau River should be 500™ and the bridge type
Hybrid Cable-Stayed Bridge, i.e. steel structure for the central span and prestressed
concrete structure for the side span. The reasons are:

1) The required span length for the mainstream should be greater than 500" due to the
hydrodynamics tendency (general scouring) of the riverbed during the period from
1963 to 1997. (see attached sheet)

2) The difference of cost between Hybrid Cable-Stayed to sp'ah 500m and PC.Cable—
Stayed is very narrow (1%~4%).

3) The 350“? PC Cable-Sté.yed is not recommendable because the towers of bridge will
be situated in the deep water area (20™~25™) which may be involved in the .
- hydrodynamics issues and the bridge structure might be unsafe.

4)' Even thoﬁgh.PC CableQStayed is economical with narrow cost difference with

* Hybrid Cable-Stayed, the 400" central span length of PC Cable-Stayed is maximum
from the technical reason, and not able to clear the required span length 500™.
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Your kind review on the above recommendations will be highly appreciated.

Sincerely yours,

HF (e

KOJI ENOMOTO
Team Leader

F/S on Can Tho Bridge
JICA

Attachments: - Comparison Study for Main Bridge
- Riverbed Condition of Route-C

A8-4
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g3 Limitation of Approach Bridge End

NIPPON KOEI! CO., LTD AND PADECO CO,, LTD.
The Feasibility Study on the Can Tho Bridge Construction Project in Socialist Republic of
Vietnam entrusted by JICA (Japan Intenational Co-operation Agency).

Project Office. _
¢/o My Thuan Projects Management Unit (MOTAC)
127B Dinh Tien Hoang St., Binh Thanh Dist., HCM City
Tel: 84-8-8413546 Fax: 84-8-8413547
To : PMU- My Thuan
" Attention  :Mr.LeLong DINH, Ref :CTB-9/98/HCMC
General Director Date : January 22* 1998
PMU-My Thuan '
Subject : Optimization on the Limitation of Approach Bridge End or
Beginning of Approach Road Embankment
Dear Sir, |

Regardmg the optimum limitation of the end of the approach bndcre we would like-to
offer the conclusion from technical and economical study. The limitation, i.e. location
of the abutment (bndge end) or begmmng of embankment (highest point of approach
road embankment), is at the point where the height of approach road embankment
become 7™ high from the ground as the economically optimum curve lme of the
attached sheet.

Your kind review on the above conclusion will be hjghly. appreciated.

Sincerely yours,

i@’/&c S

KOJ1 ENOMOTO
Team Leader

F/S on Can Tho Bridge
JICA
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STUDY ON ABUTMENT HEIGHT

CASE-1
Aputment Helkht 3.00m

comparlson

Lenkth 1.406,.000

_Bridge Sectioni40000

CASE-2
Abutment Height 5.00m

SO PIFE FILE w8od.
L0

STEGL PIPE PILE #00G
+70m

o
o\\

g i | 4‘%%:ih

4 (s

THe PIPE PLE w0
FsS

Empankment Section 40000

Bridge Sect!onigoQnon

Ek\|

gl

ST T

STEEL PIPE PILE o800
L‘-‘§E

CASE-3 )
Abutment Height 7.00m

i

i

£L PIE PILE +d00
o

' Brldee Sectlgn 80000

O )
ey |
L i

Empankment Sectien B0000

£

STEEL PIFE PILC o999

CASE-4
Abutment Helsht 10.00m

__Embankment

Saction 140008

1006

YA

;‘ggj_‘g.lg FUE #8000
it

Superstructure

; %
(7]

s |

-

[ =3

10
v |
3 2500
=

Fe) ) .
- 2000
[=]

-

9 . 1500
5

w

o 1000
<>

s
> 500 [
w

(=

L )

22100

-

Cross Section
‘Substructure

Embankment

‘QQQ:J&DTﬂ

Prefaboricated Verticel Drgin.

Abutment Height - Construction Cost

CASE-1
CASE=-2

CASE-4

3.0 5.0

Abutment Height(m)

7.0

10.0

note:Exchanse iate(1USss12.000000K}
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8.4 Preliminary Design Calculation of the Main Bridge

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
MINISTRY OF TRANSPORT OF SOCIALIST REPUBLIC OF VIET NAM

" FINAL REPORT
~ ON |
" THE CAN THO BRIDGE CONSTRUCTION

PRELIMINARY DESIGN
OF
MAIN BRIDGE

_ NIPPON KOEI CO., LTD and PADECO CO., LTD

A89



General

Preliminary design has to involve design concept, basic in formation for cost estimation and
further detail design. And some recommendation for construction method must be included.
That is why project costs depend on methods of construction and construction procedure.
Preliminary design has minimum information contract items for cost estimation.

Stress check has done for critical section under major loads combinations.

For live load Victnafn Standard, 125% AASHTO, AUSTRO; and JAPANESE B (currently
used) are compared for maximum influence for structural members.

High strength concrete 500 kgf/cm2 is jntended to use for precast concrete members to reduce
construction period. - ' ‘ ' o

Reduce construction period contribute cost saving for construction,

A8-10



OUTLINE OF PRELIMINARY DESIGN

Basic information for cost estimate and further detail design must be included on preliminary
design of bridge construction and approach roads.

Cost estimation is basically based on quantities of major material, manpower, machinery
exemption, overhead, tax, compensation and so on.

1. Superstructure.
1.1 Superstructure Design

Major loads for checking the stress are as follows:
* Dead load
*  Superimposed dead load
"« Live load ( Vietnamese standard including XB80, Australian Standard and AASHTO)
* Impact
* Thermal effect
» Shrinkage
~*  Windload
* Prestress

Under sérviccability, stress of materials must be ascertained under allowable stress and
deformation of members especially girders must be limited.

1.2 Model for main Bridge Analysis
Frame analysis shall be done for sectional forces, deformation due to loading: Members of

girder and towers have A (area), ] (moment inertia) and Stays have area A (truss member)
shown as the following figure.

i 1]

P5 PG
le Fix Fix

A: Sectional area
- I: Moment inertia

7 For moving load like hvc load 1nf1ucncc lmes are used to obtain maximurp influence of

sectional forces.

- Nodal point numbcr is about 400.

~ Section forces at fixed end of piers are used for calculatlon of foundatlon (N,S,M)

Where N: Normal Force  S: Shear M: Bending Moment

A8-11



1.3 Design Loads

Vietnamese Bridge Design Code (Specifications 2057/QD—KT4-1979) will be followed
together with AASHTO specifications and also Japanese standard.

{1} Dead load
Dead loads are calculated using folloWing density of each material

RC; 2.5 tf/m’

Plain concrete; 2.3 tf/m°

Asphalt; 2.3 tf/ m*

Steel; 7.85 tf/ m’
(2) Live load
- Loading Clasmﬁcanon

In conforrmty w1th design trafflc loads HBO an XB80 in V:etnamcsc

Standard are apphcd and also 125% of HS20-44 (Track 1oad1ng) or 125% of HS20-44
(Lane loading) whichever produces the maximum stress as well B Live loading currently
used in Japan. '

- Application of Live Loading

Application of live loading and reduction in loading intensity for multiple lanes shall
~ conform to Article 3.11 and 3.12 of AASHTO standard, respectively. '

- Impact

To provide for the dynamlc and vxbratlon cffccts llve loadmg to be applied shail be
" increased in accordance with Article 3.8 of AASHTO standard.

- Load DlStl’lbullOﬂ

The load distribution shall be caiculated based on Part C-Sectlon 3of AASHTO
Standard. '

AS8-12



Design Loads for Bridge Design, Viet Nam

The H-30 loading consists of trucks with unlimited number, the weight of each truck is 30
tons and they are arrange as illustrated in figure below:

s 2 AU C 27 12 : 1272
Gl () L)
| 5 f 6m IG"’

o™ m Izc.f’ o 5" m;”' 167

<]

The XB-80 loading consists especial heavy truck-80 tons in welght as illustrated in figure
below:

T .7 .71

.zor 20" 2o 2 :

I J - f ]
bbb T
H-zm'I ;.zmi ,zm"[ | '—nlu-S-z—z—.?—,-;’Jo.g-f—-

Whenever a spec1al heavy truck is placed no othcr normal trucks and pedestnans are
allowed to be placed smultaneously

Main technical characteristic of the H-30 standard truck lane:

Weight of a truck (T) 30
Number of truck not limited
Load on rear axle (T) 2x12
Load on front axle (T) ' 6
Width of rear wheel (m) 0.6

'Width of front wheel {m) 0.3

‘Distance between center

~ To center of rear whecl (m) : 1.9

On the roadway w1dth the truck lancs may be arrangcd freely so that it produces maximum
strcsses with followmg condltlons '

- “The spacing between the two truck bodies that are placéd_ side by side is not less
“than 0.1 m ' :

-~ The truck clearance is not gfc_atcr than the horizontal clearance of roadway width

A8-13



1.4 Input Data for Computer Calculation

(1) Dead Load
a. PC Girder ' _
W.=25x(58.658-13.391x2-7358x2)= 429 /m
42.9x1.1
48.0tf / m

b. Steel Girder -
Unit weight/m’ is assumed 600 kgf/m*
Ws=06x246=1476tfm=15.0t/m

c. Tower _ S '
W, =2.5x%x(6.00x9.00-3.00%x6.00)x2=180tfm

d. Stay Cable
' Neglect

.(2) Superiﬁxposed Dead Load

Pavement
Wa=22%008x20.0=730680tm

' Curb, Guard Wall |
Wb : - =400tfm
7,680 8.0 tfm
(3) Live Loé.d |
(4) Shrinkage
(S) Thermal Effect

- AS8-14



1.5 Sectional Constants
1) PC Girder

Section Area ; A.=16341 m’

Moment Inertia L =19.446 m“
Center of Gravity ; Yo =1102 m
Yo = -1.898 m
Section Modules Zo=ly,= 17.64 m’
Z,=Vy=-1024 m’
2) Steel Girder |
Section Area : A, = 1102 m?
" Moment Inertia I;"; = I.SQZ m*
Center of Gravity ; Vo = 1.368 m
| - - 162m
Section Modules Z,= I/y0 = 1.09 m’

Z.=Vy,=-092 m’
Effective Buckling Lengﬂi; | =2x12.0=24.0m
; = 1/A =1.167m

.
3

Ve =206
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1.6 Load Combinations and Stress Check
Load combination to be considered at this stage are as follows:

1) Dead Load + Prestress 1( stay ) + Prestress 2 ( Inner Cable)
: D+ PS1+PS2
2) l) + Live Load + Impact
: D+L+1+ PS1+PS2
3)2) + Thermal Effect ( Shrinkage)
: D+ L+1+PS1+TH(SH)

In case of using concrete strength 500 ]xcg,/cm2 stresses of member sections must be
ascertained under the following aliowable stresses.
For flexural stress of the girder and diagonal tensile stresses of PC portion are hmlted
below ( allowable stress) of PC.

A

o : . O _J’f_ . M
0<0!)0 s 02)()<200 kgffom2 . ’ A - Zu, y
0<Oop, Cz)o<200 kgticm2 > O, Flexural stress of upper edge of girder.
0<O1y, O20<200x1.15 kgljcm2 a,. Flexural stress of lower of girder
' N : Normal force Zo, Zy
A : Section area

/ M : Bending moment
*)Suffix -

1), 2), 3): Load Combination

o,u: Edge of Girder :

Resisting bending moment distribution due to allowable stress of each matcnal undcr
serviceability should be compared with acting bending moment.

Diagonal tensile stress must be checked under allowable stress.

N | T 2
o, =—-{Ox - 1/0§ + 412}(1_2kgf | ém?

2

7 =2

BI 7
. Diagonal tensile stress of concrete
Shear stress
Shear force
Moment Inertia
: Breadth of section
Geometrical moment of area

owrw g
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1.6.1 Allowable stress of material

1) Prestressed Concrete

Allowable Stress of Concrete

Specified Concrete Strength for Desi 400 500
Fc’ - (kef/cm®) (kgffem®)
During Erection 0 0
Flexural tensile Serviceability condition O 0
stress
Over loading condition 25 30
After prestressing 0.55 F¢’ “
Flexural _ : 220 275
compressive stress | Serviceability 04 Fc¢’ “
' : 160 200
Allowable .Dia.gonal Tensile Stress
Specified Concrete Strength for Design 400 - 500
' - F¢ IR (kgf/em?) (kef/cm?)
Diagonal Tensile Sress of Concrete .10 12
2) Mild reinforcement steel SD 345 & SD 295 B
Tensile stress of Mild Reinforcement Bar
L : Tensile Stress
Specified tensile stress SD?295B ' SD 345
Yield point stress 295 =390 N/mm" 345 ~ 400 N/mm"
Breaking stress >440 -
3)Steel (SM490Y)
Tensile Strength of Steel(SM490Y)
Thickness of Stéel ~ 16 mm |16 ~ a_IOmm 40 ~ 70mm ~
' 70mm
Vield Point Strength | 363N/mm’ 355N/mm’ | 335N/mm’| 315N/mm’
Breaking Strength 490 ~ 610 N/mm’
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4) Prestressing Tendons

a)} Inner cable _
SWPR7B (128 12. 4)
Stress at transfer

Stress during prestressing
Stress under serviceability

) fpyk:

fpuk:

b) Extra-dosed cable. : _
Extra-dosed cable is one of out cable with large ecccntncny Changeable stress range is
less than stay cable. Therefore, stress reduction due to fatigue is less than stay cable.

’Ihcn allowable stress of PC cable is 0.6 fpuk.

c) Stay cable (H systems) :
Changeable stress range is blggcr than inner cable of PC glrder, therefore reduction of
stress due to fatigue bigger than the above PC girder. Then, allowable stress of stay
cable is limited 0.4 fpuk. : : :

Where, fpuk: ultimate stress prestressmg cable '

0.7 fpuk or 0.85 fpyk
0.8 fpuk or 0.9 fpyk
0.7 fpuk

yield point stress of prestressing cable
ultimate stress of prestressing cable

Number of

- Stay cable- H system

Unit Weight

Diameter Section Ultimate
PC Sirand | PE Pipe ~Area tensile
(T15.2) (PC Strand) | Strength
(mm) (mm?) (Ton) (kg/m)
| PC After
Strand | grouting :
- 504 S .| * SWPR7B
19H15 19 114 - 2,635 (483.9) 20.9 - 340 * ( ): Grade A
S ' 718 ' : -
27H15 27 140 3,745 - (624) 297 49.7
. . . OR4 I
37H15 37 165 5,132 (855) 40.7 68.9
R o 1,277 I :
48H15 43 190 6,658 (1,109) - 52.8 90.5
' L 1,623 o L
61H15 61 216 8.461 - (1,409) 67.2 1163
: A 2,421 Lo
91h15 91 267 12,622 | (2,1020) 1002 } 1734
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1.7 Results of Calculation
1.7.1 Sectional Forces for Stress Check

Results of sectional forces under dead loads and live loads are shown in the
following diagram.
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. CABLE STAYED BRIDGE
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1.9 Stress Check of Members

1.9.1 PC Girder

1.Checking at the section occurring minimum bending moment

Sectional force ( M= -19,500 * (1+0.05) = -20,475 tf*m
N= 11,800 * (1+0.05) = 12,390 tf
A= 64368 m’
Sectional coefficient { ZU: 36258 m’
ZL- -28.693 m’
1) Bchding stress is calculated by the following formula.
_ N M N - M
Upper edge ou = ---- + ==~ Lower edge oL = ---- + ----
A ZU . A 7L
2) Calculate bending stress due to sectional force |
12390 20475 | -
OU = ==nen e 4+ mmmmeemema- = -372.2 tfm* = -37.2 kgffem®
64.368 - 36.258 '
12390 -20475 - ; o
S P F meemeeeeee =0 9061 tf/m = - 90.6 kgf/fem®

64,368 -28.693

3) Arrangement of PC steel

PC steel type
Sectional area
Nos.
- Height of PC steel group from upper edge
Imagined effective stress of PC steel -

A8-26

- 12S512.7B

A= 11845 mn’
N= 70 each

d= 0150 m ep= 1264 m
ope =  104.5 kgf/mm’ (0.550pu)



4) Calculate prestress

Pe

Upper edge oce = =-wreess
A
Pe

Lower edge oce' = ----=-=-
A

Pe = 11845

8,665

ace = mmmeeme

64.368

8,665

GCC' = ————

64.368

5) Co_mpose'bending stress =~

| Upperedgeou=  -37.2

Upper edge ou = 90.6

--------

104.5

43.7

24.7

--------

A8-27

= 8,665 tf

436.6 (f/m’

-247.0 tf/m?

6.4 kgfiom”

65.9 kef/em®

It

A

A

43.7 kgt/em®

-24.7 kgffem®

0 kgffem’

200 kgffem®



2.Checking at the section occurring maximum bending moment

Sectional force { M= 14000 * (1+0.05) = 14,700 tf*m
N= 0 * (14005) = 0 tf
A= 16341 m’
Sectional coefficient { ZU- 17.640 m’
_ ZL~-10.240 m®
1) Bending siress is calculated by the following formula.
o N M N M
Upper edge ou = -—-= + =--- Lower edge oL = ---- + ----

A ZU : A ZL

2) Calculate bending stress due to sectional force

0 14,700 o |
OU = ==-mmemmms e = . 8333 tf/m’ = 83.3 kgf/em®
16.341 17.640
0 14700 o | -
ol = ----mmeeee + mmmmmeenen = -14355 tf/m’ = -143.6 kgf/em’
16.341 -10.240 '
3) Arrangement of PC steel
PC steel type o 12S12.7B
Sectional area _ ‘A= 11845 mm’
Nos. o ' - "~ N= 55 each
Height of PC steel group from lower edge d= 0.150 m ep=

Imagined effective stress of PC steel opé = 1045 kgf/mm’ (0.550pu)
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4) Calculate presiress

Pe Pe*ep
Upper edge oce = --=---- d o mmmmeees
A VAU
_ Pe Pe*ep
Lower edge oce' =  ===-ve-- B
A L
Pe = 11845 * 1045 * 55 = 6,808 1f
. 6,808 6,808 -* 1.748
oCe = -mmmeees 4 mmmmmmeesssesenes = -258.0 u/m’ = -25.8 kgf/em®
16.341 17.640 '
6,808 6,808 -* 1.748 _ _ .
ace' = eeememes +  mememeomesssssseee = 1578.8 if/m* = 157.9 kgf/iem®
16.341 -10.240
5) Compose bending stress
Upper cdgc ou = _ 833 + -25.8 = 57.5 kgf/cm: < 200 kgfjcrhl

Upper edge ou= -143.6 +  157.9 14.3 kgfiem®> > 0 keflem?

- AB-29



1.9.2 Steel Girder

(1) Allowable stress of members

Material of steel members SM490Y _ :
Allowable tensile stress ota= 2,100 kgf/em?
Aliowable compressive stress ocaz= 2,100 -15* (V/r-14)

. . = 2,001 kgffem’ _
Allowable flexural compressive stress ( local bucking not considered ) upper limit
obao = 2,100 kgf/cm’
Local bucking for stiffer ( Deck, Bottom Plate )

b

ocal = 2100 - 45 * ((=--n- y-22= 1,927 kgffem®
n*¢*1 '
Where, b : Breadth of stiffner
' ¢ : Stress gradientt (¢ = 1.0)
n: Number of divided stiffner (n=20)
t : Thickness of stiffner

Allowable bucking stress by Euler

Ocaz=12*10%/(lr)* =12+ 109/20.6%= 28277 kgf/cm’

(2) Stress check of section
Normal force is compressive with minimum moment.

M= -5000 *(1+005) = -5250 1f*m
N= 3700 *(1+005) = 3885 1f

Compressive stress due to normal force

Ge= ez e = 35254 (S’ = 3525 keflem®

- AB-30



Check of safty

. A831

Oe + Obez 3566 + 10063 0.45 1.0
- 45 < 1.
Oz (4 O 2001 2100x[1 - 3566
Cexz 28277
e O _3see, 10063 9304 keflom® <ocal= 1,927 kgficn?
Oc 356.6
1-— -
Oeaz : 28277
In case of tensile normal force
Sectional force
M= 14500 *(1+005) = 15225 tf*m
N= 0*(1+005) = 0 tf
* Tensile stress due 1o normal force
Ot= =err = mmmemen = 00 tf/m* = 0.0 kgf/cm’
A 1.102
.C'orhpressive stress due to ben'ding moment
: M 15225 o _
Obcz=  =mom = memeee- = 13967.9 tf/m’ =  1396.8 kgf/em’®
Zo 109 ' '
Tensile stress due to bending mémcnt
- M 1525 | |
Obiz= s---=  ----e-= 165489 tffm* =  1654.9 kgf/eny’
: Zu 0.92
Check of sa'fly'
o+ obiz= . 0.0 +1654.9 = 16549 kgffem® <ota= 2,100 kglem’
o obez 00 13968 |
e e =0.67 < 1.0
Ola Obao 2,100 2,100_ _ _
ols obr= 00 +1396.8 = 13968 kgiem® <ota= 1,927 kgffem’



2.Substructure
Design criteria is based on" Specification for Highway Bridge part I ,II,II,IV
' (Japan Road Association)

2.1 Material and aliowable stress
(1) Reinforced concreet
Specilied design strength
Allowable compressive stress
Allowable shearing stress

o ck = 240 kgf/em®
o ca = 80 kgffem’

T a=

2.3 kglfem?

(2) Rienforced bar (Equivalent "JIS.G3112 SD295B,SD345")
o sa = 1800 kglffem®

Allowable tensile stress

2.2 Tower Reaction at Fix end for Substructure Design

Longitudinal direction

Load Case M (if m) H (10 v
Dead Load 33200 ' 570 39370.8
Shrinkage 116505 a5 120
Effect of tenperature (+) 8095.7 675 319
Effect of tenjicralure (-.) . 8095.7 _.67.5 315
Live Load(Vmax) 18433.6 -146.4 2755.0
Live Load(Vrmin) 32077.9 257.4 629
Live Load(Hmax) -33381.0 413.9 685.1°
Live Load(Mmax) 78660.2 1364 19885
Live Load(Mmin) 362603 4119 603.1
Wind Load:100% (Perpendicular) 5171.5 508.6 7538
Wind Load:30% (Perpendicular) 15515 1526 226.1
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