CHAPTER 7
CONCLUSION

[. Highway No. 1A plays an important role in the national cconomic
development for the Cuu Long River Delta Region in which the Huu rivér vrossing
point at Can Tho is very important. The socio-economic development of the region

~ demands for urgent investment in the construction of Can Tho,

The proposed investmenl in the construction of Cun Tho bridge shall resull in

high economic retums.

2. For the bridge location, Option [ which is recommended and located 2.7 km
downstrearn from the existing ferry crossings is approprinte tor traffic on' the hisis of

natural and social conditions.
3.. ’I‘ecﬁnical sheciﬁcalions of the proposed bridge.
- Penﬁancnl stmc(ure.
- Vehlcle loadmg slandard H-30, XB- h{) and pcdestrmns
- S‘tmclmc of bridge deuk

;-Stage‘[‘: 16.5_m v.;idc_ two vehicle lanes, 1wo motor cycle lanes and 1wo

sidewalks.
State It ::Widened into 4 vehicle lanes and iwo sidewalks.
i Longimd.inal gradient or the bridge : 4.5%.

- Navigation clearance : It should ensure |he mtcmalmml navigation of shops.

- Verucal clearance d&slgned is 37. Sm.

4 A pl.ml shou!d hc formu lau.d o mohni:ze l(n,al and foreign Hinance, As the
: pro;ecl requlres for hlgh technology, cooperation with mrmgn countries for the required

© - technical assistance is essentially needed.

5. Construction period : It is estimated to take 4 to S yeurs, commencing I'rom the
- year 2000,
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STUDY ON METEOROI OGICAL HYDROLOGICAL
AND HYORAULIC CONTIONS OF CAN THO BRINGE

The proposed Can Tho Bridge across Hau River (The Hau) is siluated on highway H9 1 al
kilometer post 1889.

The Hau is one of the lwo main branches of the fow Mekong River basin.

The Mekong River is one of the workd largest rivers, ranks seventh in term of lenglh. The
dver, from upstream 1o the sea is 4,200 km long which is 3.7 imes longer than the lenglh of the Red
River and flows through six countries, mamely China, Myama, Laos, Thailand, Campuchia and
Vielnam. it estuary looks fence Ike, having calchment area of 795,000 km?2 that is aboul 5.5 limes
bigger than that of the Red river.

At Phnom Penh, the Mekong River is deviled inlo two channels flowing into Vietnam,
namely Tien River (The Tien) and Hau River {The Hau). The Tien and The Hau are interconnecled
by Van Nam redislribulor channel and a plentiful and densed channels and man - made cansls.

On The Tine, al My Thuan, a leasibilily ‘study for a bridge conslruclion here has been
compleled. '

On The Hau pre - feasibilily study for the construction of Can Tho bridge is being conducted.

The content of the meteorological, hydro - logical and hydraulic sludy shall cover. -

I. ~ Climate condition .
11 : Climate of the Southern Vielnam ;
21 Ctmale of the Cuu Lorg River Qelta in Vielnam
3.1 Climate al the Can The construction site.

~ Il. Hydrological condition .
1.i - Hydrological documents
211 Typically hydeological features al Kratie-

3.1 Characteristics of river flows belween Kralia and Phaom Peah.
4.8 Flow regulaling {uaction of the Greak Lake
511 - Flood condition in the Mekong Della of Vietnam

6. - Tidal Regime in Cuu Long River
7.0 - Preventive measures to fiood in the Cuu Long Della

1l Can Tho Bridge
1.1 - General condilion
- 2.0 Can Tho Bridge sile
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3.0
4 Wl
5.1
6.1l

7.0
8.11

Delermination of frequency for high waler level at Can Tho
hydrau-metric slation.

Delermination of {raquency for yearly maximum stream flove, al
Can Tho hydrau-melric stalion.

Determination of frequency for yearly high water level al

My Thuan slalien.

Determination of frequency for yearly maximun stizam flow

at My Thuan slation.

Determination of percentage of steam (low

Determination of bridge span, verlical clearance and water drafl.

Short comings and recommendations

. - Climate

£1  Climatein South Vietnam

" Southern Vielnam is sﬂualed at fow iat:lude in the aflected Smu!h Easl Monsoon Area. |

havmg some specaf‘c characlenstlcs

~n most parls of South Vielnam, high lemperalure remains conslant around the year with
-~ {emperature variance ffom 30 - 59 C between thé holtest month and the coldest month. '

- Evary year, rainy season takes place from either April or May lill October or November znd
" which is concurrent wilh South West Monsoon season (hal accounts (or 90% of the yearly raifail
with average rain fal from 200mm to 400mm ia a month of which number of ramy days accounts for
213 of total days in @ month and is current - fike rains. On conlrary in lhe dry season, average rainfall
in a'month is about 10m to 15mm. Total amoun! of rain fall in dry season accounts for 10% of he
whole year's. :

Rainy season is also the season of ra1her hsgh humidily (above 85%) with cloudy sLy and-rarly
sunny days. In dry season, humidily degree reduces considerably (11 ahom 75%) with pleatiful sun -

shine days which is equivalent lo 150 lo 200 sunsy hours.
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Following lable gives a comparison hehween Sai Gon and Hanoi in and 5835005,

Table 1

| sky)

Sai Gon Hanoi
Dry Season Rainy season Dry season Rainy season.
B {March) {September) (December) {August)
Rain waler {mm) 3 338 20 323
Number of rainy days L 2?2 9 i6
Retative humidity (%) 74 87 81 87
Sun shinning howrs 204 117 121 184
Cloudiness {one lenth ol 456 8.2 65 73

Compared with the Red River Della, the Cuu Long River Delta is of higher daily temparature
amplitude. ln the former, daily temperalure is less varying in a year because thece ace no coniracts
in he conditions of rains, humidity and clouds between the two seasons, while in the laller, daily
vasian lhere off is greater in (he dry season ralher than in the rainy one. :

' Thé'foilowing table indicales daily lemperature amplitudes between Sai Gon and Hanoi

S oee.
w Clw v v v | oix]ox | x| Yea
Localiiy L - N A e : B ;o 14" ;
SaiGon | 105 [11.1]106 | 100|188 | 80 |74 | 75|74 | 75|82 |90 ]88
Hanoi 68 |56 |56 |67 |79 74|71 66|68 |74] 78772869

24 Clinia‘le'_condi'_t_i'on'iq the Cuu Long River Defta. Being located at tow latitude and near
7 the equator, Cuu Long River Region has a very typically East west Monsoon climate.

This cegion has a high temperalure base' and 1o dilferentialion of wealher on the basis of
lemperature Regime. Yearly average lemperature is ranging lom 240 C 16 270 C in every pat
of the region and no month of the year has lemperature less than 250 C. The temperature

variation belween the highest and fowesl lemperature monlhs is 3 Clo 40 C,

Analher fealuse of region is the dilferentiation in rain and hunidity regimes which 1ake place
cancurrently wilh East - West mansoon. Every year, there is rain and humidity in hall time of the
year which is laking place concurrently with summers winds, and dry season in hall lime of he yeor

* whicl is associated concurfenty willy winter winds. In rainy season, rain falis accounl for $0%.¢f e
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tolal of the year, while dry season accounls for (he remainder. The iwimber of rainy days in a month
of dry season is 210 3 days equivalent days in rainy season. Rain water fzvel m dry season i
constantly in ihe range -1 110m variance compared lo the Mean rainfall.

Rainfall is distributed equally through oul the months of rainy season. There are very fevi
sliong rains.

There are almost no greal typhoons in Lhis region, excepl one of lwo weak lyphoons takes
place in 10 year/lime. According {o stalistics recorded in conlinuously observed 55 years, thare have
been 7 typhoons which altacked direcily the coastal area of southern pait of Vielnam. It is noted that

“should there is any typhoon, it lakes place lalely in the year, mainly in November and December.
Typhoon could lake place in April and May just beginning of summer season (2 typhoons cut of 7
cases as recorded).

Typhoons in this region is normally associaled with weak winds and light rains. For Cuu
Long River Delta Region, what most aslrous o is the water rsing caused by typhoons. Seawaler
anse, flooding over the entire plane field of which some have scours up lo 2.- 3m deep.

Meteorologicat characlerislics of Southern part of Vigtnam in general aad the Cuu Long
River Delta in special is typicalized by plenty storms which are larest in member compared o centrat
coastal, hnghland (Tay Nquyen) and pro - storm area in lhe North of Vietnan.

Al average, about 100 to 150 slormy days are observed ina year al various places Wintar
‘season beginner from April and énds al November. From May lo October, there are about- 15 to ?0
~ stomy days in each month , there are 10 to 12 slormy stays each month, and 10 to 20 st ormy day

- inthe mnllal month {April) and the tast month (November) in thss season.

34  Climate enwronment of Can Tho side

_ " Can Tho slat:on is Iocaled al 100 02 Notth famude and 105947 fast Iongntude its heaghi is
3m Means Sea Level (MSLJ

A senes of dala were recorded in 20 years and dewled mlo 2 slages due to c:rcumslances

- The 1sl stage : from 1963 lo 19?‘: dala was collecled in the pre - hberanon time of Soum
© Vietnam. L

- The 2nd slage : from 1977 to 198? was he recorded dala by Ihe station.

In series of dala, some faclors covered full 20 yeaf fime, such as lunperalure humidily
level, lolal monthly and yearly level of rainfalls. There is the fack of some dala die o unrecorded -
practices applied in lhe pasl, Iherefore here remain intesrupted periods only data ft.latt..d o air
pressure, leve! of rain falls was oblained in period 19?? 1987 (H yeats)
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1. Maxinrm Ambient lemperatuie (© C)

Tmax=3695 Cv=001 Cs =008
Table 3
Relurn period 10000 | 100 | 20 10 5 2
(Year) . ) B .
Frequency p%) | O 1 5 1G] 20 50 70 75 80 90 95
Maximym (@ 422 {405 381 |385] 377 {363 | 356 | 354 | 353 | 348 | 344
2. Minimum ambient temperature (© C}
Tovin = 1707 Cv=-008 Cs =006
Returnperiod | 10000 (100 20 | 0] 5 | 2 N
(Year) .
Frequency {(p%) | 0.1 i 5 0} 20151 70 75 | 80 90 25
| Maximum 1 f 121} 138 152 | 159 | 166 | 17.8 | 185 18.7 1189 | 194 | 198
3. Huniidity
Tabte 5
Month | vt o L ow [ v v v v [ pox o] x| xa
L _Humidﬁy (%) | . . o | - ) o | i : _
Retative average 82| 79 | 77 1 .78 | 83 | 86 | 85 | 86 | 87. 85 | 85 | 83
% L : ; : : 1 B N
Relative minimum -~ § 32 | 37 | 30 | 31 | 27 { 39 | 49.] 42 |46 | 40 | 31 | 43
Absolule average 259259 |'274 1293 |303{304[209]|209[302}30.11294 (253
- {mb) _ ’ | ' e i
Absolute maximumy [ 30.2| 32.2 [ 324 | 345 | 364 | 358 } 3656 | 34.8 | 350 347 | 3501 329
' {mb) _ . _
Absolite minimum 12701900190 [ 209 [ 274 | 227 {253 1254 |47 | 218|190 107
- (mb) .
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d: Rainfall

- Average monthly and yearly rainfalt level ‘Rmim
- Maximuim daily and yearly rainfail leve! Ry 0
- Average number of monthly and yearly rainy days H
| Table 6
: onth : ; :
o {’”k VW i XX XX Year
Rmm 10 118 | 39 1204|230 | 213|254 | 265 | 325 | 146 | 30 | 1727
Ry mm 34 111 1 60 | 69 | 76 | 125|103 | 137 | 118 | 129 | 116 | 96 | 137
N 1571031248 | 1531902031218 21931204 ]131 54 144 '
5 Wind
Maximum wind velocily in a moath Vy m/s and its direclions
Month ! b b e v v b v o | ox ] x| x| ear
Factor - : S : :
Vemis. 14§ 14 ‘14 2 21 |30 § 31 | 31 |28 20 { 18 13 3
Direction “E, | SE | NE S| SE |SW, [ SW{SW]| SwW | W E | ENE | SW
_ NINE 'SE ol w N o E _
| Year 1979 | 1981 | 1979 | 1930 | 1980 | 1570 | 1979 { 1979 | 1983 | 1983 | 1982 | 1977 | 1479
| Wise 1981 R 1_981 _ - C 11981 | 1982 : c 1978

II Hydro graphy

MeKong river.

‘Can Tho Bridge is across lhe Hau Rwer The Hav is one of 'the main chanmts of tha

h

The Mekong River is one of fargest rivers in lhe world, flows through 6 counlrss. Focus has
long been given in the hydro-graphic shudies by the concered countries but mainly addresses lo the
observalion of water level and rainfall fevel. Untif 1968, such studies were integralealy performied by
an intemational body, namely "Mekong ccoperalion commillee® which consisted of 4 mamber
countrigs i.e Laos, Thaitand, Campuchia and Vietnam, hydro-graphic measure, me!eowtogm! and
hydro fogical studies on various simuilaneously, .

~The hydraugraphlc sluthes which swerve the tlesu;n purpose 1or iho Hau crossing bml.de
were performed by analysis of hydraugraphical data al Keatie station md at olhcr downstredm :
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stations - Kralie slation is Whe {ast hydraumetric one localed at the upstieam river seclion which
catches lhe whole rainy water [rom river upslreans.

Al Kralie Station (localed at 545 ke from the sea) flowing downsiream lo Kompong Cham
the gradien! of river becomes reduced with wider river widih, and {lood run over the river banks in
parellel with the main stream to a limiled extent. From Kompong cham {o downslream area, flood
water over flows the river banks down lo lhe vasi low-lying field where a part of flood watar stil
remain when water flows back to the river (flood recedes).

At Phnompenh, Ton Le Sap river is joined by Mekong river lo form up 4 distributaries. In the
ficod season, Ton Le Sap charges part of its water from Mekong River o the Great Lake in Norih
‘west flow direction. When water flood recedes, Ton Le Sap discharges waler of the Greal lake back
into Mekong River in South East flow direction.

Beyond Phrompenh, Mekong river has a tuming branch, called Bassac River. In Vielnam's
territory, Mekong River has two main channels, namely Tien River and Hau River or Bassac dver
(called by Campucheany). Inler connecting the two main channels, the Hau and the Tien, are Vam
Nao River and a densed system of small distribularies and man - made canals.

The Tien flows thiough big towns, such as Tan Chua, Cho Moi, Cao Lanh, Sa Dec, Vinh
Long and My Tho. Flowing through My Thuan, the Tienis further dewled into 3 distribularies, namgly
Song My Tho, Co Chien and Cung Hau.

The Hau flows through major towns, stich as Chau Doc Long Xuyen Can Tho, Dat Ngai
and dlscharges fo the sea lhrough the two river months, namely Dinh An and Tran De.
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LIl HYDRAUGRAPHIC DOCUMENTS.

For the purpose of doing design and calculation of the Hau crossing bridge, the fcliowing
documents relater lo the water level and water discharge on this river have been collected |

A, The Hauw,

I, Chau Doc Station,
- Waler level document from 1939 lo 1985
- Stream flow documenl from 1978 to 1935,

2. Long Xuyen Station
- Water fevel document from 1090 to 1977

3. Can Tho Station _
- Water level document from 1939 to 1959 and from 1977 lo 1985.
- Stream flow document from 1977 lo 1985.

B. Vam Nao River.

Vam Nao Stalion.
- Waler level document from 1978 to 1985.

C. The Tien

- 1. Tan Chau Station. _ _
- Water level document from 1933 to 1985.
- Slream flow document from 1978 {o 1985.

- 2. Cho Mol Station
- Water level document from 1963 to 1977

- 3. Cao Lang Station
- Water level document from 1963 Io 1977,

4, Sa Dec Stalion
Water leve! document from 19?8 1o 1985.

-3 My Thuan Station. ' _ _ ;
- Water level document from 1960 to 1965 and froni 1978 to 1985,

- Stream flow documents in the various yoars : 1978, 1982, 1983 and 1984,

< Observalion document carved out by the ma;br bridge and tunnet reséarch and Design
© Company from 1985 to 1988 al the ssle of My Thuan proposul hndge uuch dacument -
~covers, e

- Water level per hour

- Topography of river sections at the propoacd Imdge sile measured twice a year Jin rI.MI
and dry seasons. :

- Cross section of the proposed bridge side measured once i every monih.
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Documerds eeotding love vetocity in lootd ansl iy seasons.
2.1 Hydrographic {eaiures at Kralie,

Fralie Siation's catchmen-area is 645,000 k2 accounting for 81 2% ¢f (b 10t:d 2oz ni tis
river £asin.

There maintains recorded data on streaim fllow irom 1924 lo 1968
- Annuaily average stream flow : Q = 13,970in3/s
- kedulla rate of average stream How recorded in various years ho=

41‘
fshml,

This is the river, having rich waler volume par area unit {for Red river © Ko=03.00 w2
Dong Nai River Mo = 23.11/s/km?2).

- Total average sleeam flow annuatly : 440 billion m3.

- Maximum stream flow Qmax = 66,700m3/s _
(recorded on 3 - September 1939) equivalent 1o Modulla factor to=1031is/km?2 {al Son tay
for tha Red river, this valua is Mo=2441/sfkm?2).

 Minimum slieam fiow : Qmiin = 1250 m3/s {recordad on 17-Aprit 1980} equinzient to
Modutia factor [Mo = 1. 91Is!kn12(ai Son Tay for the Red fiver, lhis valuz s 4o = Ii 5 ens;

The inda] season in this area lasis 4 months f irom July tit October. Tidal 22300 rarely oscurs
in June of ends on November.

3.1 Charactensl[c of stream flow helween Kraih, and Phonopenh

In flood season when water fevel al Kralice rises up lo 11m (the hlghas. waterfava! dsing 2l
Kratia is 23.20m in 1939), it slarls flowing over river banks. On the right bank of the fivar the 3 HERE
“bul has plenly of low-lying fields when waler recades, waler Iherefrom flows back quickly o ths dive
Vhile on the lait hank of the river, an waler current which flows in paraliel with the river miain sweam
‘is crealed. Parl of the newly created slream flows bacl\ 1o the main river al upsiraan point in Ko
Pong Cham and the rest flows Lo river down stream. The river waler level doasnt Iost 'S waisr
' ch?ngﬂ much in ferms of |tsv=aler Ievel) from Kratie lo I\om - Pong - Cham.

* From Ko - Pong Cham o Phnom Penh, fow fands al the both h:ml of tha fver nzve
fznca-ike shapa whee Ihe low land of the right side approachies lo the Greal feka 2idt that of
best rise exlends lo ODong Thap Muoi. This showss that the tidy curent fow excecding e Liening
~ Basin in to the Vam ¢o dver basin. Flood water which changes into Vam Co 3 ujsirasin £ 150

- Pealy. The Hood water al Pnom Penh is therafore lower than that at Kratie.
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Talle 2.

Year | 1962 1963 1964 ih | 1o 1557 [ Vi E ARt
Slation - S SN (NSRS SO U NS
Fralic 50,100 | 50,800 | 56,000 { 860 | 52,650 | 45000 | 54.700 | 45,50 ' LRI
Phnem Panh | 44,200 1 43,300 | 45,250 | 23,500 4.8,'300 10,200 | 45,800 | 40,500 1 23200
Reduction% | 11.8 14.8 193 1 83 . 17 104 4.4 t 126

taveer compared to that at Kratie, taking into account tha iraditional lost 2t upsirzam duz 1o of 1
sho s hal the higher the flood level is, the graaler the waler reduclion occurs (2! D."HO'R fE
clearly indiczled in 1964 and 1996.

Table 8 indicates thal average waler lavet in high flocding level at Phaom Perk is:13.6%
HERU)
I

4 ll. Regulating function of the Greal lake.

The Greal lake is a waler requlaling Iake by nalure which connecis vith Mekong dvzr at
Phaom Penh by ton lesap river. It hes a catzchumen area of 84.400km?2 of which the ares ¢f tha
lake surface al low waler level and at tidal vialer is 3 000 i\m') and 10.00Ckm2 respectively.

According lo the actua) measuring dala available al Prek Dan station (on Ton L2 S2p fiver)
- from 1980 1o 1973, &very year from June lo September, e Great lake reserves river waisr from
Liekong river through Ton Se sap, te coninecling river, and from Cclober [o May of the subssquent
- yaar, the Greak lake discharges its waler including rain waler of the Graal Lake's B°S|!1 t_= bt
fAzkong River via Tong Le Sap fver. ’

“The Gréak iaie' has vialer ressrv5 of aboul ‘(}‘r hition m3 from kickeny river. & veady
average which accounis for 11%of rain watzr ouinut ra sing ti_.fough raiie. 1S 10 say that
a'mosl peak lides in a year, the Greal I?L, roe iu ihe flodk] watar loval considarably {ar i
dawns!ream area. Lo ‘ -

Anyhm’v being a waler rsgulating fake by nalure, e Groal le h:n hnw i 1o g
maxitum flood fow level in dovnstrieam arco. For examiplz, in 1988 ool season the :
ook place al Phnom Penh on 11 Ravenbat Al s g, the Sreat 1ahe 1o mcte e
ahzobing slarted dis clmlqmg its vater back e Lehong rver, While water fevel at Fladia Pean
bzcame teduced, the waler fave! in the main river, duz 1 e correnly watar dischargs o e
Greal lake made the peak flood unchanged. Uniil the end of Novembar, flzod vaated bve! reachad

the maximant at Tan Chau while the waler v passing th mm,h Phnon Penly teducesd 1 il
and waler dlischarged from the Greal Kihe vas of 7RG, So, 30 Be Hood wides Bt
dischiaged into Mekong siver, i faod level vouldin a(:;irh so danle a iy ciiend '
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Fecording b thi s statistical dotis, Hwe pead: fluads o e year ab Tai Cho el Chow Dow
Aconnl for 565 of e tolid nuisher of he cases tabing place in October vhon the Groat L
st {lowiig back it Cau Long river. So in e case of 1960 load, the Greak ke Bias bad o

impitcts (o Slood al dovmslrcaun and increasad water logging aller he post lood time.
511 Flood phenomenon in the Cuu Long river Delta region.

The deltzic Wrzngle vith Phoom Penh as its head, the sea as the bottom fing and Thailand
auli &5 the wast ling, and Vam Co river as the Easlline, covers an area of 49,520km2 (of vihich 25%
bztongs to Campuchea in the size of 12,875km2 and 74% belongs 1o Vistnam in tha size of
35,645km32). ltis 2 limes greater Uhan the size of the Red river Della.

The Cuu long river Della hias more interlacing big and small rivers and canals than thoss in
the Red river Delia vith the former's (olal lenglh of more han 5000km, distribuled in 2 flat 2nd lovs
terrain whichis from +0.5m lo +1.0 along lhe coastal land and abo +1.5m lo +2.0m zbove lhz [dzan
sea level on fand near the Norlhern horder, and is at average 1cm per Tkm gradoent.

Cuu Long river network consisls of upsiream river sections having 100 1o 300m vdiz and
downsiream river sections having up 1o 2kn wide, and 18km wide, the biggasl ssclion of iz Hau
‘Giang river. Besides [he mazin rivar channals, Ihere are planty of river chennels. canals with 30m to
100m wide, 2-4m deép and small channels wilh less 30m widz and 1.5 to 2m deep. '

*" River fiood of Cuu Long river is creales by rain water. Therefore, the flood chast atike hs -

reinfall charl, From Kralie to upslream, flood graphic ling is very sleep whole from Kraliz dovnward, -
“due to the fiowing over of waler on both river banks, the regulaling elfect of the Greak Iske, the tidal

effzcis aad the natural flow of the river itsell, the graphic lone of flood impact becomas fist. It is
thereforz said that flonds in the South lozst Vistnam of the low. River Basin is regardad as :nenclly
food' \“hn:h is ditie real wilh fioods 0! oiher fiver in remaining parls of th° coun!ry

: |he Cuu ronc* stream flovs whlch pours mto Cuu Long Delia reg&on and dis chargzs 1o the
" Sea’s vary complicalzd bscause the river has various flood paths Vi hich are difficult 1o dztgrming
the: voluma at each flow direction. : : o

’ ln' order to make clzar ihe flood condition in Cuu Long dver Delta, the following issuss are
addressedlo:

1. K afer volunie discharged fo Cint long river chm

River waler vhich yowrs into Cuu erg river Dclla is made maiily thiough e divers - e
ST and the Hoa, Al the 5.:_1;}1;.- lime, a considerable amount of waler flvis cver the Long kuyen
recknquiar through Chau Dos aad Tinh Bizn, over tha midde area batween aver Dony Thap idued
thiraugh Dong Tien tiver canals vich then ilow into Cai B2, Vam Ca rivers, Vain Co Dang aver s
e Ly band Betwaen Tan Hot and Bink Phu, Ace ording lo the maliematical modeing tisie o
1S5, e i cainll! vl vhich oxcurred in Campuchizn flowad inte Dong Thap B, aroq
voutt shoud 2 Bhomd, : : '
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2. Water discharge reversal direction.

Paet of the Haw slieam (o ponis inlo Long Xuyen rectangles ared and Kags vps e o
and one parl of it fow 1o Thaikind Gulls directly through river chanpels wrl canals. The fe: L0
waler i the Hau river flows to the Onental sea. -

When water level 2t Tan Chau riszs up lo about 4.2m, the water in the Tizn starls fovdag
over its bank and flowing into Dong Thap kuoi area through small chanag! and canzis. Wik
addilonal waler charged into lhe from Kampuchea, such waler, even urder 3 to dm desp. \Waler
acoumutaled in this area pertly flows inlo Vam Co river, then Sai Gon rivar and fonnzly o the
Oriental sea, and partly flows back lo the Tien river. According lo the recorded documznts i 12¢3,
the maximum stream flow runed inta Vam Co river and backad lo the Tien river veas recirdad a
650m3fs and 740m3/s respeclively.

6.1. Tidal system in the Cuu long river Delta.

“Unlike lidal regine affecting the Red river Oela in "*" direction, tida! regimz in the Cuu long
ver is influenced in Lhree directions namely Fast, South and North -West through vatiss chizangls
“and canals of which the lidal regimes and strengih of lide! effecls are diffzrent irom eash oinet.
‘Between big river channels and cangls, lhere are plenly of smell channzls and cznz
interconnecled. Therelore the image of lidal regimes in lhis feglon is very vivid and comph:e*::l

o -Tan Chau siahon which is aboul 200km from the sea has l|dal emphiudc fo be 4m (about

o ong lh;rd of the lidal amplitule in the red river} and has the flood fising level from 2.4cm to 4. 2crm/day

“vilh maximum rising tevel of 15 lo 42cm laity while dourly tidal ampillule here if not efiscled by
flooding can rise up to 100cm pear 12 hours or 250 lo. 400cm per 12 hours. In the maximum tidal
cycle in 3 year, the lidal waler level can change from 50 1o 100cnvhour, According o aciual ras 20ids, -
the !:nnl of lidal wave tfansnussmn can reach doai\m duslance Thal i5 1o b bwond Phacm Feah,

It the llood season; lhe lidal effect becomes less imporlanl bul itis still obsz \md 31 1hoss
slalions which are aboul 200k dlslance from lhe sea such as Tan Chau and Chau Dac.

. n mledcrb phenomsncn in lh uu Long fiver Delia s very pO; )ular and resely e i
' othar p\,nls of lhe would.

The hdal waves (rom the sea aiix ‘clq Cuu Long river Della from lhrse diveclions o the
Ea st {the oriental qed) is irrequlary semi-tlay tide will ampliture changing irem 2.5m 10 4 e =ik
'!ul;, from I Soulls is irreguladly send-day vilh boveer apphitlute and from e West and the ';; ‘:-‘. o
~ Thaitand Gull is mainly ierequiaity danlu sn.l.e vl anylitrite rangihg from G.7m to 120 2 highil

“When sealing the Cun Lonj fiver Dz.llu llle Jickad wavc dua {o thz \-“r\',m Sire iha
- eharacters and dilferent directions have interdere where he local |n,oph. nane as the waler b
line o tidad boundary tine of the lwo o three or more diflerent tidal ~,ys.luu ; |ld.u:t| III ARHRTIN
ditfrcnt characlers axl '.!rulq!ll‘ : :
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The: kel aubpliote: in the channcls and carado locoted in he stea beteecn e B il B
Tecavis nlhienced by e tidal waves coming from these twe nvers,

The Long- Cliau -Ha reckenguar is influenced by ineyulary semi-diy of e i et
toming from the sea and the direct ransmission of Ihe tidal waves fiom Thaitznd Gull thrsugh &ach
Gia and Ha Tien.

Al the tidal houndary lines is the area of the lowest compund tidal flows which raulica
visually in sillation of earlh and sand whicl made chaanels and canals shallowsr and narrcmer with
accumulated disposals on wator su:iace.

n the flood saason, when side nsing concurrently lakes place, with flvod i causss tha
problems of low speed of fiood drainage, and on the conirary vehen lide recedas conciienily, hs
flood drains fasler having positive elfects daily.

7.11. Orientation to the anti - ilood measures applied at the Cuu long river Delta.

The Cuu long river Della is lhe biggest "rice basket" of Vielnam, accounting for 5G% oi fice
output of the whole country. Il has a population of 15 million inhabitants. Evcry yzar, thers shill
remains an area of 1.4 to 1.5 million heclares under water in ihe flood season in aboul iwo 1o six
monihs. Judicially, there happennd wgorous floods in the year 1978, 1984, 1991 and 1394

" On 10 Ociober 1994, tha Prime Minisler promu!gated 3 Decssaon No.54TTg rcqu*sung
the Mamslry of Irngahon o co-ordinate with concerned anti-flood scheme [or the Cuy long river D"It—,

In lhe past, es the fiood [olaliy unantrofled, only one rice crop can be producad in the year.
Anyhow, since 1980s il nowadays, the "August® flood dyke system has been constincied {Suqustis
the heginning of fiood season} lo cnable farming lwo rice crops par.yzar {(Winlzr-Spring and
: ;,mnmer-Au:unm crops). Thank to llus the fice output of the Cuy Long river Dalta was incrasing
~irom 4. 6 million ionnes in 1976 1o 12 mil tonnes in 1993. The rice cron in Wiater Spnn penod of
- 1994 did not last much ouring to early harveslmq and the proleclwe dyke-system. This succass may
-~ confirm that tha avaalabahly of summer- sprmg crop at present is va J'|-" thanks 1o (he first result of te
- anli- ﬂood M *asmes

‘{he five eypnnenres nanti f food measures which derived fron hoss applizd in e Ped
fiver Dﬁila have heen studied for application on the Cuu long river Della- .. i.e, fload culling by vomar
raservoirs, system of flsod dykes, ioresl planting, facililation of flood disinage and lzvering o fing
mrwr,mf-nl

Maasties to s iop flood by valor reservoirs and forest creation 2t URSUEam =6s not it
: phyamnly applied in the immediate futwe on the Cuy long river Delia: The construction of systzin ¢
" flood dyi\o-: the lacililalion of food - drainage and lowering Hood movemznls are bis
CIEBAICS, complicated and is nod yel intensively studicd.
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Cot e i aki- lutae, [V abrvee andd anli Hood Teasuies apgdeat Il i b L g fre s
i -
cynlenn e Lo sogr neoning Elum S0 e minonm caling Goed fcitate Wi dyecd dea e
ouloing food veles.

In slop incoming foad © the lowedying lands vihich insist of Do Thap Lisor man, Long
Auyen reclangular area and Horth Cai Lan Thuong, aie jsevenled fiom ficod sliaths by e
"August” flood dykes.

Those areas less flooded of which summer Autumn ciop is preventicd by dykhes of HNan
Kenh. Nguyen Van Tiep, South Cai Tin Thuong and South Cai Szn canal. Since flosd vester is nit
so high, volume of dyke conduclion be small and easily sirengthensd to light against s mgn ks
for the main crop {dyke o be higher than the lop tide. The facl shows at the manging salsty kil
the "August” flood dykes can prevenl the main crops floodin rgs inmany locslions.

There are lwo calegories of road networks : the main trafiic road syslent and the provincizl
foads vilth distribute lraffic roads for rescure and insurance of the through iraffic guing s #0ed
season. The question here is that how to avoid the blockage of flood drainage due (© tha exisiencs
of ruch dykes. It is therefore necessary to.widzn spons of bridges and aﬂrquat acces f(or itood wzir

flowing through roads.

For provinral road system, ilis normally provided wilh dyhes control lovs rice fload.

What most: concems lo the out gomg flood is to faciitale speedy drelnege the best
solucailon is o widen canals and bridge spans at the side of flood flow. It is necassary to hava
cootdinated efferls belween the Ministry of Transport the Ministey of Irrigation woks.

1il. CAN THO BRIDGE.
LI General situation. -

The pfoposed Can tho bridga crosses Hﬁu Giang fiver enfl i'}f,ul 20 on the mai feis v fici
is lhe most important one in e cotntry. “This roule runs &across most of ha ,Jrowncas nng v ui*
country, begining from the North Border of Lang Son province and cnc!mg at Ca Mau provinez 5w
in a total lengh of 2,247km.

Campuchea, b downalream I;src:ig;n (:mlnlries. Wiila?ru::gmrds hi i-:eslcw.-e;} ll.-:ll::,l-.'l_i LR SIENN
eonlibires reasonably to the prosparity of e people Hiving 6 Cuo Lo ives Dla i geie s, L)
i Can The provinet i speciol. Given wavigation through Qe Hou, e Cou bong Bl e
avecunilde o petonn goods Gxehime vatle any posnts i e comabty e veelb s g vank! '
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Il Can Tho bridge lecation.
There are 3 oplions tar Can Tho bidgs locations
Option Ik : The focation is aboul 3100m upstream (rom the eisting fetry crossing il =bout

83km lrom the sea,
Option Il : The location is aboul 1,550m upstream from the exisiing fenry ciossing and 2io

82km from the sca.

Option | : The location is aboul 2,650m downslream and about 82km fromy the sea
To study plane map susveryed on Oclober and November 1963 with 1/25,662 scals showed
idz ¢i Cu

Ot

nat there is Cu Lao Linh (siver isiet) upsiream. The main river flow conceniraies on the sids o"

ﬂ:

P

Lao Linh, having the common of deplh ofx (higher or equal Lo} 10m on this side with the ma
l2pth lzss than 10m.

deoth of 16m. On the left side of Cu Lao Linh, the channel is shallow &t ¢

The proposed bridge localion in oplion Il shall cross the tail of Cu Lzo Liah islzt 2a¢ the
head of Cu Lao Binh istel. The river crossing profife will deflzlect to right sida with maximum dzpin o

2m. _
~The proposed bridge localion in the Opnon II also deflectos to tha right side, having the

mexinum deplh of 23m. |
1he bridge location i in the Opllon | has the doepest poml 14m,
adz

By mahng map of the river in 1975 having the same scale of 1!% OJG viith inc mzom

© 1853 an(i havmg compared the mo maps, the rnsull NhOWLd that.
n lhe last 8 years (1963-1975) lhnrc was a morpholygmat changs in the niver bad ; the riva
channel on the right side of Cu Lao high becomer more shalfower vhilz the on2 on the 1zi1 side

hécome more widened and deeper vihich affect lo the bridge localions in Ootion 1l and Opion 1K,
Tha river crossing profole of which lhe deysest thos occurence shall resull in grix dudi @rosisa an ihs

2ft bank and in reducing one sidedl deflection of river profile.

The streich of Iln, Hau across Can Tho province has 1a|rly stable riveibad. Theic is & show
change in horizontal moughology. As e river is permilied for international Shopping. it s essiniil
t provide higher vertical navigalion clzarance and a bridge with longer kzngih than @ of e pesr

in ord ar to allow sulficienl deainaga.
The detenning the bridge loc ation depanuds much on the general planaing for 180 reks
oi the Iughway No.1 nelweik-and the Kanster plan for lhe Can Tho Cily's developmant. _
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CALCULATED RESULT OF FREQUENCY CURVE:
BY APPROPRIATE LINE METHOD.

W, O '
e

-'\'f I‘- “ " - » - o
v I I I T TR 2

- ~ , o~
LAY LU BV L U ]

DATA HIGH WATER LEVEL AT CAN THO STATION

ELCULATING LOCATION :
MO. OF CALCULATING POIITS 21 .
AVERAGE VALUE : 199.7619 (CM)
-~ CYRATIO 0.0271
Cs RATIO -0.2030
n RATIO o -7.4925
P% Xp (CHA)
0.0t 217603
010 - 214.947
020 o - 214.022
033 213293
050 212.677
400 ‘ 211545 -
2.00 S 210.283
300 . 209.469
5.00 - - - 208.343
1000 _ - 206570
2000 DO - 204.360
2500 ~203.503
3000 202724
4000 . - 201,299
-50.00 _ o 199945
8000 198.567
70.00 197035
75.00 195.221
80.00 ‘ 195.270
85.00 194.150
00.00 192719
CG0p T 190.557
CaTo0 | 189.125
TSN . 186.365
o000 " 181.449
-+ 49.G0 - 177.227
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SERIES OF ACTUAL MEASURED DATA

SERIES YEAR X YEAR ¥ REDUCTION
1 1973 199.00 1969 269.60
2 1974 203.00 1992 206.00
3 1975 195.00 1984 206.00
4 1976 197.00 1978 206.00
5 1977 164.00 1974 205.00
& 1978 206.00 1993 201.00
7 1979 205.00 1983 203.00
8 1980 203.00 1980 203.00
9 1981 197.00 1974 203.00
10 1982 200.00 1982 200.00
1 1083 203.00 1985 199.60
12 1984 206.00 1973 199.00
13 1985 194.00 1991 198.00
14 1986 199.00 1967 197.00
15 1987 197.00 1981 197.00
16 1988 190.00 1976 197.00
17 1989 209.00 1975 195.00
18 1990 190.00 1985 194.00
19 1991 198.00 . 1977 194.00
20 1082 206.00° 1990 180.00
21 1993 204.00 1038 190.00
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CALCULATED RESULT OF FREQUENCY
BY APPROPRIATE CURVE METHOD.

i [ | ]

YeYoYeyoYeYo Yooy Yoyt

DATA: MAX YEARLY WATER LEVEL
CALCULATING LOCATION : AT CANTHO STATION
NO. OF CALCULATING POINTS : 7
 AVERAGE VALUE 22668.7656 {M3iS)
CY RATIO : 0.1416
Cs RATIO : ' : 0.0872
nRATIO: 0.6158
P% Xp (M31S)
0.01 35215.750
0.10 32993.540
0.20 322527135
0.33 * 31680.130
050 B © . 31204.129
1.00 S 30345.424
2.00 \ - 29413.905
:3.00 - . 28826519
5.00 ' 28029.735
- 10.00 o 26812958
2000 ' -+ 25355.938
C 2500 o 24807.196
3000 L 24316734
-~ 40.00 - 23436.881
- 50.00 22822400
6000 o 21813291
- 70.00 : 20953093
7500 - 20479426
80.00 19954 345
85.00 _ 19345.541
9000 - - 18584569
95.00 ST 17467.084
9700 . - 16747972
99.00 : - 115404.054
89.90 ' - 13142.068
99.99 - 11319.488
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SERIES OF ACTUAL MEASURED DATA

SERIES YEAR X YEAR X REDUCTION
1 1977 19800.00 1991 27000.00

2 1978 2720000 1981 27300.00

3 1979 2070000 1978 27200.00
4 1980 2340000 1985 25400.00

5 1981 2730000 1990 24500.00

6 1982 2160000 1984 24100.00
7 1983 2266900 1986 23700.00

8 1984 2410000 1980 : 23400.00

9 1985 2540000 1983 22669.00

10 1986 2370000 1992 22600.00
1 1987 1990000 1982 21600.00
12 1988 1850000 1979 ~ 20700.00
13 1989 18200.00 1987 ©19900.00
14 1930 2450000 1977 - 19800.00
15 4991 2790000 - 1988 ' 18600.00
16 1992 © . 2260000 1989 18200.00
17 1993 4780000 1993 - 17800.00
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CALCULATED RESULT OF FREQUENCY CURVE
BY APPROPRIATE LINE METHOD.

Yevoredes e e YooYyt
DATA . MAX YEARLY WATER LEVEL
CALCULATING LOCATION : AT MY THUAN STATION
NO. OF CALCULATING POINTS : k)
AVERAGE VALUE . 187.838756 (CM)
CY RATIO : 0.0521
‘CsRATIO 15601
n RATIO : 29.9284
P% Xp (CM)
0.1 261.312
040 240.963
- 0.20. ) 234,803
033 230.461 .
080 . 226.926
1.00 . 220906
200 S 214884
- 3.00 211382
5.00 SR - 206.831
10.00 200744
120,00 194444
2500 192354
13000 190613
4000 18177
5000 185469
CoB000 183.464
70.00 181.628
75.00 . 180.741
. 80.00 : - 179.855
85.00 o o 178,951
90,00 - 177.993
$95.00 i 176.907
9700 176.387
99.00 175.734
59.90 : : - 175321
99.99 175.293

fr ettt fifinediute st~ et ei - i aie i Sl s il e e Myttt i -t e G- e P PR Y
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SERIES OF ACTUAL MEASURED DATA

SERIES YEAR X YEAR % REQUCTION
1 1963 174.00 1065 226.00
2 1964 176.00 1991 197.00
3 1985 226.00 1982 196.00
4 1966 175.00 1978 196.00
5 1967 188.00 1992 . 19200
6 - 1968 188.00 1989 _ 192.00
7 1969 168.00 - 1986 192.00
8 1970 - '188.00 1984 19200
9 1971 188.00 1993 190.00
10 1972 - 188.00 1985 189.00
i1 1973 188.00 1933 189.00"
12 1974 18800 1976 _ 188.00
13 1975 188.00 - 1975 188.00
14 1976 188.00 1974 -186.00
15 1977 1168.00 1973 18800
6 1978 19600 - 1972 18800 .
17 1979 17900 1971 188.00
8 . 1980 .. 18700 . 1970 188.00
19 . 1981 18700 - 1968 18800 -
20 1982 198000 1988 188.00
2 1983 18900 1967 ' 188.00
22 984 0 19200 1981 18100
23 1985 18900 1980 ST iB7.00
24 1986 19200 1990 0 185.00
25 11987 . 18500 1987 =~ - 1185.00
26 1988 - 17600 1979 - ©179.00
27 1989 - 192,00 1988 : 176.00
28 ¢ 1990 © 185.00 1964 17600
29 199 197.00 1966 17500
30 1992 192 .00 1963 174.00
31 1993 190.00 1977 - © 168.00
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CALCULATED RESULT OF FREQUENCY
BY APPROPRIATE LINE METHOD.

{ [ P | U () L3R Y | 1

TOYOYeYeYeoYe e Yo Yo Yoot

DATA : . MAX WATER LEVEL
- CALCULATING LOCATION : AT MY THUAN STATION
NO. OF CALCULATING POINTS : 17 |
AVERAGE VALUE : 19773.2949 {M3/S)
CY RATIO : : 01381
Cs RATIO : . _ $70.2999
nRATIO . _ 241
P% Xp {M3/S)
00 . 31746.725
0.10 : 29405.256
0.20 : 28643.726 -
0.33 o 28061.679
0.50 | 27582.214
100 - 26727.373
200 a . 25814.850
- 300 Co 25247.406
- 5.00 ' - 24487.583
- 10.00 ; ) 123349385
2000 S 220216832 -
- 2500 o . 21562.142
- 3000 ' - 21099.052 -
4000 - ¢ 20333311
5000 T © 19837.088
6000 - 18958.291
70.00 o 18249.927
75.00 - 17865.854
80.00 17445.093
85.00 16963.845
9000 C 16372323
9500 . - 15523.645
97.00 - S 14990834 -
89.00 | 14021638 -
199.90 T 12470838
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SERIES OF ACTUAL MEASURED DATA

SERIES YEAR X YEAR X REDUCTION
1 1977 2100000 1984 24400.00
2 1978 2260000 - 1991 24300.00
3 1979 1710000 1986 23100.00
4 1980 1977300 1978 22600.00
5 1981 1760000 1987 21000.00
6 1982 1910000 1977 21000.00 -
7 1983 1977300 1985 20800.00
8 1984 2440000 1983 19773.00
9 1985 2080000 1980 19773.00
10 1986 23100.00 1990 19300.00
1 1987 2100000 1982 19100.00
12 1988 1580000 1981 17600.00
13 1989 670000 1992 47100.00
41990 1930000 1979 . 1710000
15 19 2430000 1993 S 1710000
6 1992 - 1710000 1989 . 16700.00 .
47 1893 1670000 1988 . ©15800.00

—180—



7.0l Determination of stream flow and water level Hp.

1. Based on recorded documents available at Can Tho slation on :

- Maximum water level from 1873 to 1893 and

Table 12, :

- Maximum stream flow in the periods 1977 - 1982 and 1984 - 1993
The calculated {requency has resulled as foliows :
Table 11
P 1 5 10
Factor
Water level (Mui Naj standard height) H in Cm 211 208 206
Flow Capacity Q in mdf s 30,345 28,029 26,812
2. Based on recorded documents available at My Thuan Station
- Maximum water level from 1963 - 1966 and 1977 - 1993 and
- Maximum stream fiow from 1977 - 1879 and from 1981 - 1993.
" The calculaled frequency has resulted as follows : - ©
| P% 1 5 0
‘| Factor i. - _ . _
| Waler level (Mui Nai slandard helghl) Hin Cm 1220 . 208 200
| Flow Capacily Q in m3l $ B 26,727 24,487 23,349

Water flow ve!ocdy Vep =1 85 s -

3 in the My Thuan Bridge Pro;ect camea’ out 1 995 fhe hydrauhc mafhemarrcal modef was
applied for the entire Cuu Long Della Region with regards to stream flow, flood and dredging options
of which VRSAP Model was applied by the Branch Institule for hirigation Management and Plannmg
with resulls as follows:

- 10 year return period flood discharge :_Q_= 20150m3fs H =+ 2.04m
- 25 year retum pedod flood discharge : Q = 21,200m3/s H =+2.09m
- 100year return period flood discharge: Q = 22.800mdfs H="+ 2, 15m
(Using the standard height MSL {Maximum Stream Level) -
* Q= discharge H = waler level
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4. Caiculate waler level Hy, and waler discharge Q al Can Tho -

So far. the value of Hp and Qp at Can Tho applying VRSAP mode! by the Branch Inslilute
for lirigation Managamen! and Planning hasn'l yel oblained.

In the process of Can Tho bridge project's lormulation should the data available in the My

© Thuan Bridge Project made in 1995 and recorded dala at two slations Can Tho and My Thuan are

applied to calculate frequency, correlation for determination of water tevel (Hp) and slream flow (Qp)
al Can Tho, the restills will be as follows

Table 13 -
Station - P (Frequency) | 4 3 5| 10
Faclor :
My Thuan Water level {Mui Nai. slandard 215 208 | 200 204
height) Hin Cn 22,800 21,200 | 20.800" | 20150
Can Tho Water level (Mui Nai standard 210 209 208 207
' heighf HinCm 26,100 _
- | National converted standard 170 169 168 | 167
Location [l | National standard H {cm) 187 186 185 184
Location! | National standard H {cm) 196 155 - 154 - 153

" Nole National Standard (Height} is equal fo Mui Nai standard height minus 0.339m -
- Location 1l is localed upstream and-about 3100m distant from Can Tho hydromstric
station. ) _ _ ' ' _
| Height al location I} vill be equal lo Hp at stalion plue A Hy.
~ - While A Hy equals 10 0.000055 x 3100 = 0.17m

- Location 1 is focaled downstream and about 2650m distant rom Can Tho hydromalric
siation. ' o o ' S e

R - Height at focation bis equal {o Hp recorde at slalion minus A hp
A, equals o 0.000035 x 2650 = 0.4

* Low waler level Hpyt = 207 and siceam flow Qpyy = 20,800 are the internal assumgption.
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8.1l Determinalion of bridge span, navigation clearance and water draft.
1. Determination of bridge span

Minimum bridge span to be designed for sulficient drainage shall be based on this formutar :

L=B +AB—= in
g Vi
F1) ?H
In which : Bp is the width of the main river bed

A B depends on the value of f 20,

LT R |

length of span should be > 1550m
2. Navigation clearance and water draft

- According to the Transport plahning in Can Tho province to the year 2010, the Hau is .
assessable to 5000 DWT vessels to transport cargoes along the rivér ;

_ - Based on the available fleet of vessels owned by Vietnam shippi_ng companies with
- regards lo vessels manufactured by Scandinavian countries, Japan and Ge'rmany before 1970,

" The maximum, vessel draft is measured from the top of ﬂag tower lo the wa!er dfafl level of
" the vessel in empty (unioaded) condmon So the calculaled waler drafl is 35m and the shop length is
- 120 to 125m { 1 max). :

In accordance wilh stlpulated regurahons by the Inland water way Bureau of Vnetnam the

B maxlmum nawgahon clearance will be Hmax 5%.

At the Iocauon i, walerdrafl almaxamum ievel:s Hmax 5% = 185m
' m the |ocal|on I; water drall at maxemum Ievel is Hmax 5% =1.54m

V.’ Short comings and recommendation

- 1. The waler levef (Hp} and stream flow {Qp) which are determined by the Branch institute
of lriigation Managemenl and Planning using URSAP method has not accomplished. Itis there fore -
recommended thal methods and solutions to oblain the above said value of Hp and Qp should be
soon carded oul for each bridge location on cooperalion with the Branch Institute, '

2. \l'is needed lo collect lhe plan form and hydromelric dala from all stations'located at
downand upstream of the Hau in order 1o inlensively study the morphological change of the fiver
bed and regulation of stream flows, water velocily. These will hielp to ca!culale the degree ol p er
crosion and water rise in the vicinily of the bridge.
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3. Il is essential lo carry oul surveys and investigalions of river bed morphology, the
appearance of emerging is lels, erosion problems to the river branks from Vam Nao downslream Lo
the river month.

4. As Can Tho bridge is one of ihe specially large bridge, the observalion of water level,
stream flow, flow direction and erosion problem al the proposed bfidge censlruclion should be
cartied out from 1 to 3 years.

RESPONSIBLE FOR ADJUSTMENT SIGNED ON BEHALF OF THE
AND PRESENTATION GENERAL DIRECTOR OF TRANSPORT
: ' DESIGN CONSULTANT ALREADY
(Signed) (Signed)
Mr. Vu Khac Thanh
Do Quang Trung Chief Engineer
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