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Water Surface Level in Can Tho and Dai Ngai of the Hau River, January to

December 1998
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22 Yearly Characteristic of Air Temperature, Can Tho Station, 1978 ~ 1998

SOUTHERN REGION HYDRO-METEOROLOGICAL CENTER
19 Nguyen Thi Minh Kbai Str., Dist.1, HCMC
Tel: 8290092, 8242474 Fax: 8296091

YEARLY CHARACTERISTIC OF AIR TEMPERATURE

N, CAN THO STATION
i 7 6 A \\i-‘"‘\ YEAR: 1978 - 1998
K i VENG T !"ﬁ"‘. ¥ m L3 \
\ ‘ yt..i\‘ T HA Y&,a?r Temperature (°C)
\:‘\‘ ‘-_—“:1:\-4 Average | Maximum Date Minimum Date
1978 266 - 36.2 21-Apr 20.1 23.Jan
1979 26.6 34.7 24-Feb 18.1 26-Dec
1980 26.7 353 4-May 18.6 24-Jan
1981 26.4 35.1 20-Apr 17.8 13-Jan
1982 26.4 35.5 1-May | 186 21-Dec
1983 26.7 . 36.7 20-May 18.1 24-Jan
1934 264 34.8 20-Apr 18.0 9-Jan
1985 26.5 35.0 13-Apr 19.1 17-Dec
1986 264 34.8 21-Apr 17.7 4-Mar
1987 | 269 35.3 13-Apr 19.1 8-Dec
1988 26.7 36.1 22-Apr 19.0 15-Dec
1989 26.5 354 3-May 184 15-Feb
1990 26.9 359 19-Apr 205 29-Jan
1991 26.7 35.1 2-May 209 11-Jan
1992 26.7 354 12-Apr 19.2 19-Jan
1993 26.6 349 10-May 18.1 31-Jan
1994 26.8 35.0 2-May 19.3 25-Jan
1995 26.9 34.5 10-May 18.6 7-Jan
1996 26.6 34.5 31-Mar 19.5 29-Dec
1997 26.9 34.7 4-May 20.1 23-Jan
1998 27.4 36.0 23-Apr 18.7 16-Dec




2.3 Yearly Characteristic of Air Temperature, Can Tho Station, 1978 ~ 1983,

1985 ~ 1992, 1995 ~ 1998

SOUTHERN REGION HYDRO-METEOROLOGICAL CENTER
19 Nguyen Thi Minh Khai Str,, Dist. 1, HCMC
Tel: 8290092, 8242474 Fax: 8296091

YEARLY CHARACTERISTIC OF RAINFALL
LT CAN THO STATION

TN YEAR:1978~1983, 1985~1992, 1995~1998
;U ! BP-\ _,\ —\
J{hﬂﬁh’ﬂﬂ ;N‘\\ 3

O\V“U“m TRSY *}J‘ota! of rainfall | Daily maximum rainfail ]
V\m H_;Y’e?\ /] (mm) () Date Number of rainy day
i {978 1739.8 91.2 20-Nov 153
1579 1479.2 48.4 2-Sep 157
1980 1688.9 90.4 9-Jun 140
1981 1630.0 69.7 11-May 142
1982 -1720.2 83.6 28-Sep 163
1983 1799.3 117.8 16-Sep 155
1985 1648.0 71.5 4-Jun 169
1986 1831.5 116.4 2-Nov 152
1987 1465.5 67.3 7-Oct 153
1988 17169 73.4 22-Oct 157
1989 1336.8 82.2 15-Jul 152
1990 1160,2 67.3 4-Aug 134
1991 1516.3 64.0 30-Jun 148
1992 1300.8 67.2 28-Jul 145
1995 1704.3 i31.8 18-Jun 157
1996 2134.6 112.0 15-May 185
1997 1700.1 94.6 2-Nov 143
1998 1952.0 104 .8 24-Oct 149
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STIUSN STATION: CAN THO - YEAR: 1978-1998
f/l,\’L'y BAl X\:\

PR FEEO TN (Ee

\\‘5'\.‘-5.'1\1‘ 0 N&‘:'Y*:‘_ff-?/r" Year Average Wind Speed Maximum Wind Speed

‘\i: “-;_"'F-E'I- 4 (m/s) Value (m/s) Direction Date

R 1978 2 30 W 10-Aug-78

2 1979 2 31 SW 9-Aug-79
3 1980 2 27 WSW 21-Jun-80
4 1981 2 30 W 10-Jun-81
5 1982 2 24 W 20-Jun-82
6 1983 2 28 SW 2-Scp-83
7 1984 2 20 w 13-Aug-84
8 1985 1 18 SW 20-Jun-85
9 1986 1 18 w 16-May-86
10 1987 1 18 SW 22-Aug-87
11 1988 1 20 N 26-Apr-88
12 1989 I 24 NW 23-May-89
13 1990 1 16 SW 16-Jul-90
14 1991 2 20 SW 7-Sep-91
15 1992 1 18 w 20-Aug-92
16 1993 1 16 W 8-Jul-93
17 1994 1 20 W, NW 10-Jul-94
18 1995 2 18 SW 23-May-95
19 1996 2 18 W 29-Jul-96
20 1997 2 20 W 22-May-97
21 1998 2 18 S 28-May-98

24

HEYDROMETEOROLOGICAL CENTER
19 Nguyen Thi Minh Khai Str,, Dist, 1, HCMC
Tel: 8200092, 82424714 Fax: 8296001

Yearly Characteristic of Wind, Can Tho Station, 1978 ~ 1998

YEARLY CHARACTERISTIC OF WIND
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©25 Monthly Probability and Average Velocity for Each Direction, Can Tho
Station

Probability(%)
O Ave.-Vim/s)

SOUTH SOUTH

(2) MONTHLY PROBABILITY AND AVERAGE VELOCITY EACH DIRECTION AT CAN THO (JAN — JUN)
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[ &@ Probability(%)
D Ave.-V(m/s)

SOUTH

NOVEMBER DECEMBER
(b) MONTHLY PROBABILITY AND AVERAGE VELOCITY EACH DIRECTION AT CAN THO (JUL - DEC}
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26 Outline of the Topographic Survey

APPENDIX
® Location Map of Can Tho Bridge
® Diagram of GPS Network
® Coordinate and Elevation of GPS points

® Diagram of Secondary Traverse and Levelling Network

® Coordinate and Elevation of Secondary Traverse points
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DIAGRAM OF GPS NETWORK
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COORDINATE AND ELEVATION OF GPS POINTS

No

Name

Coord

inate

Elevation

X (m)

Y {m)

. 105431470

GPS07

. ..1107590.554

_1107025.620

. 1108534.913

.. 1104638866

(_1106254.567 |

...582098.996

....581943.126

584312827 | .

1110420.720

oB4671564 | .
586594355 | .
586877.035 |

...289379969 |

8 GPS08 1110510,826 590096639 1488
9 GPS09 1112507.233 590687.774 1.318
L0 GPs10 1 1111843210 h 591109838 4 1319
1M { GPS11__| 1114078612 | 591519.564 | 1,938
J12 f GPs12 | 1114385446 | 992257998 | 1513
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COORDINATE AND ELEVATION OF SECONDARY TRAVERSE POINTS

No Name Coordinate Elevation
X(m) Y{(m) (m)
L} DCBOL ) 1114333434 592131164 | 1382
2 DC-B02 | 1114290.104 | = 592062.565 | 1517
3. .DC-BO3 _ ___1__1‘1}72&;2._95_______.._.__,591997175 R T . LA
4 ___PE'BQ“L o L114248826 | s91917.612 | 1855
5 | DC-BO5 | LHI4194043 | 591930 960, N I 2
6 DC-B06 " 1114142.362 | 591983.770 | _1452 o
7.} DC-BO7__ |  1114097.117 |  $91979.964 |  LS5ls
8 DC-B0§ 1114094264 | 592036.873 L3377
9 __bc-BOS | 1114017462 | 592030394 | 1.242
10 DCBIO. | _1,1,1},,9,"‘5 946 | 391850516 | 1.390
11 DC-Bil _1113904.763 591767360 o 1.187
12 DC-B12 ~ 1113796.856 591732631 | 1500
13 DC-Bi3 1113746.681 | 591776.51_2_ 1.453
14 | DC-Bl4 A 1113669.522 591760.508 | 1 324
L5 DC-B15 1113415052 | 591722.150  }  L.245
16 | ~ DC-BI¢ ~1113098.518 591523362 | L1T4
A7 DGBLT ) 1112873507 | 591513.328 ) 1482
. DC-B18 1112845281 |  591528.814 | LZI7
19 . DC-B19 | 1112793019 _,__....2_9_1?_.1_3__-_3?_9____ | 1337
.20 | PC-B20 1112741726 | . 591546743 | 1327
2 DC-B21 112723207 0 591509.774 | 1242
22 DC-B22 ~1112693.485 | 5914751 140 1 1.239
23 DC-B23 | 1112629070 | 591426723 | 1.168
24 _DC-B24 1112571193 | 5391406322 | 1.254
23 DC-B25 1112482530 | 591445.830 | 1.220
26 DC-B26 | 1112306238 |  591408.763 | 1354
21 o peBa _1_15.1_2__.160_-3_5_‘__*._ 591353125 | 1400
28 | Dc-B28 | 1112119436 ) 591251.057 1 1334
29 | DCB29 | 1112045255 | 591290816 | 1259
30 | . DCB30 | 1111981585 o175 | 1350
3l CDC-B31 | 1111910180 | 591251244 | 1424
32 - DC-B32 | 1111747243} 591IS8105 | 1.606
C 33 DC-B33 _ 1111603.612 591061122 - LT57
34 DC-B34 1111521.637 390946.779 1.356
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Name

Coordinate

X{m)

Y (m)

Elevation

(m)

39
40

. 2

L. Pe-B3s
.. DC-B36
- DC-B37

30
L3

32

m'DL -BD3 N

. DC-B36
- bC-B37T
~ DC-B38
~ DC-B39
... DC-B60
. DC-B61

- DC-GO2

DC-Go4
DC-GO6
DC-GO7
DC-G03
. DC-GO9
DC-G10

DC-B62 |

. 1111494.668

1111451250 |
C1111423.306 |

1111393.448

 1111366.874

C1E11292.344

1111242.569

C1111199.769

1111174 }64_

 DCBst |
DC-BSS |

1111136337

111128544 |
1111105.537

1111024.341

1110972.149 |

1110860655

1110712.995

1108663056
1108691.843

- DCGo3 |

1109090.467

| 11234126
1111223253

110645128 |
1110617.304 = |
110552143
. 1110520291 1
(1110434.005
(1110343276
o 1110232.120 © 4
1110186987 |
1110260404
L 1110323.0600 4

(1108725613
1109038643

1109192.835
1109303.794
(1109350377

(390883.825

590893.485

- 390918.389 |
(390868.637
390800119 | .
390809.043 .
. 390728.560 | .
. 590683.005 |
. .590653.237 | L
590626.598
1590608.248

_ 390578.879

590227331

590174094 |
S0U9.TTS
S0068.140

089502588 |
389778699 |
(389657.784 ,
589626.749 |

389361.957

389448.814

..289384.017
89344548 | .
389387241 4
(L 87763.290 )
387815040 4
. 287866949

| 288135.821

588388.910
588521.728

588493396

588076.745

590509.206 |
590415457
590368.566 _

1646
1619
1.668

1477

(1,386

L61s
1563
1.506
1464
1,556

LB
1379

1.612

L2730

1 78) . -
1.327
1435,
11.395
1.493
1.361
1.241
1432

Less
1606
a3
CLell o
184
Le48
2181
1.769
2139
2188
2.364

A2-23

le6o




No

Coordinate

X(m)

Y (m)

Elevation

(m)

 1107305.453

.. 1108885896 1.
1108861.591 |
. 1108833238
1108793.458
(1107155.624

1107420940

(SBTTATALT

586952.432

587714.624
587666.707
587614313

586840.705

586919.572

1.832

1.679

_ Le0l

L DENDS
R P 2
LWPEN2T
Do )
. BC-N29
~ DC-N30
 DC-N31

DC-N32

1108442224

1108704140
1103642.250
- 1103601434

.. 087628.635
| 587565.413
1108543781 )
(1108435467 |
1108427235 1
- 1108376.485

587595.522 1

387509.118

587462.803 | LS
seT3TLSS | L
587334266

587281.480

78 DC-N04 1107550.046 586962534 | 1381
79 | DCNOS - 4] 1107660.506 |  587030.609 | 1335
80 | DC-NO6 |  1107710.148 587091.396 1550
81 | DC-NO7 1107757.761 587121.294 1.387
82 DC-NO8 1107788.305 587170.61% 1.330
‘83 DC-NO9 1 1107816979 |  387216.106 13400
8¢ | DC-N10 |  1107835.831 | 587291.753 1769
83 DC-N11 | 1107871.672 _587365.308 1.850
86 _ DC-N12 1107897508 | 587414.584 | 1459
87 | _DC-Ni3 1107907121 587526.772 1414
_____ 88 DC-N14 | 1108000.392 . | 587624113 | 1641
.89 | DC-NI5 | =~ 1108053.839 |  587788.823 1.533
250 DC-N16 |  1108202.689 | ~ 587864822 | 1837
91 | DC-N17 | 1108284.204 i 588008.211 | = 1.525
92 . . DC-N1g | 1108296.604 _.,___.._.___3_8_§%7_-9?_7____ 1749
93 | DCNI9 11108402905 | 587970.859 1  1.601_
L S DC_I*_I?O__ | 1108480720 |~ 587898.426 | 1832
L5, CDC-Nz1 ) 1108553.389 | 587829616 | 1.867
J96 1 DCN2z | 1108593048 | m__,,,,,;87161,- 183 | 1636
W97 DC-N23 | 1108675135 | 587720397 | | 1.684
98 |...DBC-N24 ,,..,1,19§2_6,2_;Z§3___, ... 387639.219 1913
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Name

Coordinate

X(m)

Y{(m)

Elevation

(m)

| DC-N37
- DC-N3§

. LDC-N33
. DC-N34
. DC-N35

- DC-N36

{_..DC-N4O
e DENAL
.o DCNe2

DCN39 |

_ 118
9
1

1108033.533

1108417.382
1108402.565

1108307.089 |

1108363490 |

1108205509 |

1108183.586

(1108204663 |
1108212.750 |

..1108174.051
- 1108132.722

1108081.415

| _peNss |

DC-N55

... DE-N36

_DENSY

.DC:N53

DC-N59

_DC-N60
DC-n61

. .DE-N62

DC-N63
DC-N64
DC-N65
DC-N66
DC-N67
DC-N68

1107990.150 _

. 1107927.505

| 1107890.387
~ 1107899.095

1107852.721

1107549792 |

1107531.903
1107367.501
1107262592
1107210.706

1107165.485 |
1107157.021  }

586700497 |

586656820 |
| 586598.546

587185.189
387095690
387046.058

587095.130

S87064170 |
587028260

386937.127
.386884.021

... 386813581
...386795.491

.. 386754187

586739.875

. 386687.570

1107743.602 |

. 1107671.066 |
1107637.494

. 386626.672

586637.847 |
586546400 |

. 386424.071

386290.744
- 38616:4.436

- 386019914

.. 385907.558

. 585842.650
..385843.031
. .283745.188

1107075.466 |

1107034.534 |

1106961.468

1106886.323 |
1106851102 |

1106853236
1106811.153

.. 1106669.916

1106569.163

 385660.635

.383359.761
983331047
285433.473
..585376.154

~ 585269.218

585131.167
585158.100
585117.337

1643

1374
1704

1.977

C3014

1.906

1983

1310

1381

1313

A718
1.675

1.765

1434

. L
1304

1398

1559

L306 .

ST
2 Y.

L12o
L1435
LS S
S137

L647

1610

172
1716

1502

1.656
1.465
1.572
L411
1.902

L6z
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Name

Coordinate

X(m)

Y (m)

Elevation

(m)

. DeNed
. .DCNT0
- DCN71L

106444398 |
1106323214
1106243.108 |
1106281749
1106266.716

_ 1106269.963

u0s29364 |
... 1106204.074 |
1106133.519 |
.. 1106042.637 |
~ 1105960.076

0 385104.029 |
- 585154.675

 585078.093 |

584942752

584812474

384529.483
384383.516

_584292.297

584166.927 |

_584070.58% |

583989.167

1105988.462

DC-N81

DCNs2 |

__ DC-Ngg
o DCNgS 4
L DC-Nso
JDO-N9L )
. DC-Noz
o LPCNS3
. DC-N%4 |
CDBGNSs )
_DC-N%6 ¢
DC-N9T |
DC-\I93 o
- DC-N99
DC-N100
- DC-N10L
- DC-N102

DC-N103

 1105938.449

1105856.030
1105849.119

 1105773.465

1105683874
1105634457

A103364975 b
_ 1103477:436 ]
1103440.389 ~ ..
1105323.909 |
1105350017 ¢

1105359.931

(1103333.313 )
(1105294320 |
1105168.941 |
1105060872 |
- 1104942647
. 1104957.407
. 1104821.332
1104711.148

1104626.087
1104528.727
1104528.563

583903.527

383836.264

583796782 | L.
583645437
583535.219

583449914
583286743
583219.330

s83117.526 |

582977.182 |
582843.841 |

382688187
582606.083 |
582502603 |
582350528 |
582338537 |
582273.995 |
582262409 |
582142326
S82140.713 |
582113.074 |
582063.323
581994.290

581921.151

L33
299

C 1403
1277
1268

LY X
1351

1326
1294
J1A8L
LLeds
1593
1347
1.226

1370
1387 .
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3.1 Report on the Reasons of Route Re-Alignment and Widening of the
Central Span of Main Bridge, 5 November 1999

@ N IPPG\I K%I CO., LT Da ZZBJ;‘)QIT::H Projects Management Unit (MOT)

) . Add: 127B Dinb Tien Hoang St Bioh Thanh Dist,
Consulting Engineers Ho Cbi Miph City, Viet Nam.
_ ) . FAX: £48. 841 3547
The DETAILED DESIGN of The Can The Bridge Construction Project gy . g4y 51026547 5102655/ 5102656

in Socialist Republic of Viet Nam, JICA, E-math: koeikanto@hem.Ipt.va

LETTER Ref. No. FKOCQ/052/9%

Date 05" November 1999
TO: MR. LE LONG DINH FROM: MR. KON ENOMOTO
Director General of PMU-My Thuan Team Leader, JICA Study Team

COryY TO: MR. NGUYEN XUAN HIEP

Manager, Bridge Projects Management Divs.

Subject:  Report on the Reasons of Route Re-Alignment and Widening of the Central Span of Main Bridge

Dear Sir,

Thank you for your all arrangements for the Basic Design Meeting (13 October 1999)
in Ha Noi.

Please find the attached report on the reasons for Route Re-Alignment and Widening
the Central Span of Main Bridge for the Detailed Design of the Can Tho Bridge
Construction, which were prepared following the conclusions at the above Meeting.

Yours sincerely,

BAY>

KOJI ENOMOTO

Team Leader

D/D of Can Tho Bridge Construction
in Socialist Republic of Viet Nam.

Attachment: - Report on the Reasons ...(English & Vietnamese version)
- Control Point of Final Centerline (No.1-No.3)
- Riverbed Change and Flow Velocity

Mippon Koei Co., Ltd- Consulting Engineers
Registered in England and Japan No. 958024
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REPORT ON THE REASONS OF ROUTE RE-ALIGNMENT
AND WIDENING THE CENTRAL SPAN OF MAIN BRIDGE

1. Replacement project route

The replacement route includes two intersections at the beginning and end of
the route connecting to N.H No.1; two sides of approach bridges and main
bridge parallel with the Feasibility Study (F/S) Route, but downstream 220m
on the Hau River.

The main reasons for the change is that in the F/S Stage detailed topographic
maps were not available except for major site locations. In F/S Stage, Route C
was chosen (one of three routes A,B,C) primary for comparison and selection
of the best route in this Detailed Design (D/D) Stage.

When implementing the Basic Design (in D/D Stage), the following problems
need to be addressed:

-~ The beginning and end points of the route connecting to N.H No.1, should
choose convenient locations with acceptable curve radius, with
interchanges replacing intersections (F/S Stage) and avoiding removal
housing of residents on both sides of NH.No.1.

- The route has been moved downstreams on both sides of the bridge to
avoid 21 locations which can not be passed over (see the attached drawing
of the two routes). The control areas to be avoided include: army areas,
pagodas, graves, dense habitation ares, hospital, school, gasoline station,
shipyard and especially the location of the new urban master plan of Binh
Minh District (Vinh Long) and Can Tho City which were approved by the
Government.

- The river cross-section on the re-located route has the same natural
conditions such as geotechnical, riverbed form, hydraulic and hydrology;
so it will not change the structure of the foundations and increase the
construction cost. Moreover, it reduces the negative impacts to social and
environmental aspects.

2. Widening the span of main bridge.

The central span length of main bridge in the F/S Stage was 500m. This
should be widened to 550m for the following reasons:
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b)

The tower pier on the Can Tho side is located in the river near the main
flow section of the river channel. There are some disadvantages to this, as
discussed following:

The tower pier in the F/S is located near the existing navigation channel
for big vessels which will affect the navigable course of big vessels after
construction of bridge. For guarantee of safety for navigable course of
vessels, the bridge should be shifted toward the Can Tho side (see the
map of this river section of South Marine Safety Company issued 1999).
Therefore, the tower pier should be moved to the Can Tho side as far as
possible from the channel.

The tower pier is located near the scour hole of the riverbed (see in cross
section of riverbed) in the deep. section with maximum flow velocity.
Therefore, the tower pier should be moved as far as possible from the
scour hole to the Can Tho side.

There are two alternatives for achieving these requirements:

Keep the 500m span (F/S) and move the two tower piers towards the Can
Tho side, unless this arrangement, the tower pier on the Vinh Long side
would also be located in the river with higher scour velocities.

Keeping the location of the tower pier on the Vinh Long side on the river
bank, and move the tower pier in the river toward the Can Tho side by
lengthening the central span of bridge.

If the pier on the Vinh Long side is moved into the river as alternative a),
it would not be safe and construction in the river would be difficult. This
would increased construction cost and require a longer construction
period. Therefore, the Consultants suggest lengthening the central span
length by 50m as alternative b), resulting in the central span length of
550m. This means that the length of the main span bridge of 550m is more
suitable from the technical and economical aspects.
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THUYET MINH VE LYODO DICH CHUYEE'N TUYEN
VA MG RONG KHAU b() NHIP CAU CHINH -

1.-V& dich chuyén tuyén .

Viéc dich chuyén myén bao gdm hai niit giao dau va cudi tuyén ndi véi QLI,
doan hai diu ciu va cdu chinh dudc dich song song v&i tuyén clia dy 4n kha thi xudng
phia ha luu sdng Hau Ia 220m.

Ly do chi y&u 1a & budc Nghién ctfu kha thi (NCKT) chua ¢6 binh ad chi i€,
ngoai nhitng diém khéng ché€ chinh y&u, con lai chua duge kiém tra k§ & hién tnfdng
nhu 3 bude Thigt k€ chi tist. O bude NCKT tuyén dude chon la tuyén C (mét trong 3
tuyén A,B,C) va chi 13 tuy&n so bd d€ so sdnh chon teyén 81 wu trong budc nay.

Dén nay, khi trién khai Thigt k€ co ban (trong budc Thiét k€ chi ti€t) gip mot
s& di€m c6 tinh chat khdng ch& sau day can phai dich chuyén tuyén:

- O hai diém diu v cudi tuy€n ndi vao QL1 phai chon vi tri thudn Igi vé hudng
tuyén & diém ndi, vdi ban kinh cong cho phép, niit giao thiét k& khdc mifc nén khong
con ddng mitc nhy & budc NCKT va phii tranh khu nha kién ¢8 cia din tip trung hai
bén QLI.

- ( hai diu cu, tuy&n phai lui xudng phia ha Iwu &€ trdnh t6i 21 vi trf ¢6 khé
khin khong thé vugt qua duge (xin xem ban v& so sinh hai tuyé&n kém theo). Cic di€m
khong ch€ dé Ia: doanh trai quin di, dinh, chita, khu mé ma tidp trung, khu din cu
dong diic, bénh vién, trudng hoc, bén xing diu, xudng déng thuyén vi dic biét 1a phéi
ndi véi dudng trong khu quy hoach phat trién dd thi mdi clia huyén Binh Minh (Vinh
Long) va cia Thanh phé Can The dd duge Chinh phi phé duyét.

Viéc dich chuy&n tuyén nay & rén mot doan sdng ddng nhit vé céc diéu kién
t nhién theo chidu doc sdng nhu vé dia chit cong trinh, dia hinh 1ong song, ch& dd
thiiy van, thiy luc; vi the khong lam thay ddi k€t ciu nén mong va anh hudng dén gid
thanh cong trinh ma cdn gidm duoc chi phi dén b va trinh dude tic ddng x&u vé mal
xa hdi va moi trudng.

2.-Viéc mé réng khdu dé nhip cdu chinh.

Nhip ciu chinh & NCKT c6 khdu d4 12 500m nay dé nghi md réng ra 550m vi
nhitng 1y do sau:



- Tru thap phia Cin Tho nim & dudi long song gén giia dong chi . 8 vi
d6 ¢6 nhitng bat 1gi sau:

+ Tru niim ngay trén tm ludng tau bi€n hi€n tai va s& qué gin Judng trong
twdng lai (sau khi xay dung cdu). B€ tau bién vén hanh an tdan, cdn phii dich tu vé
phia Cin Thd cing xa ludng cang t6t (xin xem binh db ludng tau doan sdng niy cia
C/ty B4o dam an toan hiang hai phia Nam 1dp nim 1999 kém theo),

+ Tru nim sdt mép hd xdi cla long s6ng (xin xem mat ciit ngang long sdng &
doan niy kém theo) va day ciing 13 diém c6 luu téc ddng chiy 16n nhat phin bd theo
chiéu ngang, do d6 ciing cin dich vé phia Can Tho cang xa hé x6i cang tot.

- C6 hai gidi phap dugc chon:

a) Giit nguyén khiu 36 500m nhy & bude NCKT va dich ¢a hai tru vé phia Cin
Tho, nhit vay tru trén bd Vinh Long s& bi dua xudng ngay long séng siu va
dang x6i 18 manh.

b) Giit nguyén vi trf tru trén bd Vinh Long, dich tru dudi séng vé phia Cin Tha
bing cdch md réng thém khau dd ciu chinh.

- Vi try trén by Vinh Long khdng nén dua xudng séng s& khdng an todn va khd
thi céng, (6n kém rat nhi€u va kéo dai thdi gian thi cdng gidi phdp a). Do d6 Tu vin
thi€t k€ 3¢ nghi md réng khdu d6 nhip cdu chinh thém 50m gidi phdp b), do dé nhip
chinh cda cdu ¢é chiéu dai 550m va chiéu dai d6 c6 thé chip nhin duge vé k¥ thujt
va kinh t&.
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3.2 Design Vehicle Live Load

a) AASHTO 1998(LRFD)
(AASHTO LRFD BRIDGE DESIGN SPECIFICATION 1998)
_]0
@ Q)¢ ©
¢ : i {
35000 N 145 000 N 145 000N

Lgson mm_[4300 to 9000mm I

|

600 mm General—————|~ 1800 mm
300 mm Deck Overhang | -

Design Lane 3600 mm

Dynamic Load Allowance
A3% for Design Truck and Design Tandem

Multiple Presence of Live Load

llane : 1.20
2lanes : 1.00

3lanes : 0.85
>3 lanes: 0,65

Design Truck( + Impact 33%) + Design Lane Load(no Impact)

35kN 145kN 15kN  (one design truck)

s ese

430 | 4300900
{variable distance)

or
Design Tandem( + impact 33%) + Design Lane Load(no Impact)

1@ ILGlr.N

PR L o3
bod
AASHTO LRFD Design Vehicular Live Load
DESIGN SPECIFICATION (AASHTO 1998)
1998 m
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b) H-30,XB-80
(VIETNAMES BRIDGE DESIGN CODE SPECIFICATION 2057/QD-KT4-1979)

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:

sTra sz iz’ E-'z-.. 127 127 61 /= 12127
— o [

o 0L i W i (&R,
2™ | &7 1s™ e 1 g7 iLE7 qem T gm,y |167

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

200 207 20 2ot

L M- ( 7
b bbb B 1
JUER BEANEA S S R i

i 2.7m ;

Whenever a special heavy truck is placed, no other nommal trucks and pedestrians are
allowed to be placed simultaneously.

Orver Load Factor
H-30: 14
XB-80:1.1
Dynamic Load Allowance
H-30
L=<5 ; 30%
L=+ 45 : 10%

5<L<45:10%-30%
(L : Length of Influence Line)

XB-80
%

Multiple Presence of Live Load

H-30

L=< 25
K=1

L>»25
K=1 :1llane
K=09:2lanss
K=05:3)anes
K=[7:=>4lanes

loar / span
Ke1l

VIETNAMES BRIDGE DESIGN CODE Design Vehicular Live Load
SPECIFICATIONS 2057/QD-KT4-197% (VietNam)

%]
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" JHLP200
(AUSTROADS Bridge Design Code 1992)

HLFP200
10 AXLES, SPACED AT 1.8m CENTRES
‘» . TOTAL LOAD PER AXLE = 200kN ‘i
ELEVATION OF HLP VEHICLE
3606
1400 l | 1400
END VIEW OF HLP200 VEHICLE
T44 144
48N PR
150N
| s kol somesmo o] B paseys
Dynamic Load Allowance
HILFP200
10%
T44 and 144
40%(22m) - 20% (60m)
Multiple Presence of Live Load
For'T44 and 144

1lane : 1.0

2lanes : 09

3lanes : 08

4lanes : 07

=>5 lanes : 0.6

Appication of Design Live Load for My Thyan Bridge 1 case of Can Tho Beid
HLP200(1lane) + 50% x L44 x 2Lanes  (2Lanes / 1direction) —s (Lanesf Tdirector) &

AUSTROADS Design Vehicular Live Load
Bridge Design Code (MY THUAN BRIDGE Australian Code)
1992
&)
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d) B-LOAD
(SPECIFICATIONS FOR HIGHWAY BRIDGE  199% JAPANESE STANDARD)

Longitudinal Direction Transverse Direction
20
m e el
10t 10t
=3yl

T-Loadings

Uniform Load pl

Uniform Load p2

Loagding Letpth D

TR
MR
)

1 pt
P

ZZ

7

Transverse Direction
e e
22 )
P2

pl
72

Lallal F'N
Longitudinal Direction
E E L-Loadings
L-Loadings({B-Live Loads)
Main Loads (up to 5.5 meters in width)
Uniform Load pl Uniform Load p2
Loading Load(kgf/m2) Load(kgf/m2) Sub Loads
D(m) | FarMoment | ForShear L=<8G 180<L=<130| L>130
16 1,000 1,200 350 430-L 300 50% of Main Loads
) ' . L:Span Length(m)
Dynamic Load Allowance
Impact = Ty (For Prestressed Concrete Bridge)
SPECIFICATIONS ' Design Vehicular Live Load
FOR HIGHWAY BRIDGES (Japan)
1996 (JAPANESE STANDARD) D
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COMPARISON OF BENDING WOMENT

6 lanes , except B-loading , XB-80 and HLPZ0O

Span Length (1) [#}] (3) {4) (5) (8) i
(w) LEEDX 125% | B-Loading #-30 HS20-44 LRFD {B-80 KLP2O0
(LRFD 1098) (JAPAN) (YintNam) {AASHTO) (LRFD 1598} (Viethum} MY THLANY
mple Bonm (kM - m) (N » p} R [N v ) (kN _+ ) (kN + m) Y]
14203 15436........ -

13345

10
35— //'
b
Tow ,;7JT’
= -+ LRFDX125%
= 2% /‘K/‘/ & B-Loading{japan}
E . // ! : £ H-30(Viethan}
A et e /?.“ - 1520-44
= * r,_-’4 r_.-J & LRFD
E 5 & YA-BO(YiotNuw)
-E " i & HLI200 (Y THUAN)
o »4—1’_’ I’___.__.L.-—-l—‘—"‘
£
: L L L
25 EL ES €« = 50 £5
Span Length
BENDING MOMENT RATIO FOR HS20-44 6 lanes , except B-loading . AB-BO and NLP200
Spen Length [§}] 2 (3) [C)) (5) {6y n
(m} LRFD % 126% B-Loading H-30 H520-44 LRED XB-80 HLP200
{LRFD 1998} (JAPAN) (VietNam) (AASHTO) {LRFD 1998} (¥ietNam) (kY THUAN)
T T 1.26 1.59 N R ol
30 55UV IV ) N
35 1.39 1.14 ey 1.28
£0 1,87 1.45 Lar ! 1,34
B L 1.12 1,50 140, 1 1.38
50 1,68 .47 L1 46 L34
[EEHDING MOMENT RATIO FOR HS20-44]
1.8
L1 =
18
L&
% e 4 4
5 ., -« LRFD X 125%
‘: o2 — & B-Loading{Japen)
s - 1300V ielNaw}
5 1 - 11520-44
- 91 & LRFD
E [ & XB-20(YivtNea}
g oot 4 |ILF200 (WY TIUAN)
B as
[ — __1r4— T_
X} }
o1 ] ] { I
2% % 3 40 “ 5 19

5
Spsn Length
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COMPARISGH OF BENDING MOMENT

6 lanes , except B-Loading and XB-80

Span Length (1) 1) (3) (4) (5) {6} [¥3]
{m) LRFD X 125% B-Loading H-30 Hs20-44 LRFD XB-80 HLP20D
{LRFD 1998) (JAPAN) {YistNam} {AASHTO) (LRFD 1958} (¥ietNar) Y THEAK)
| _{Simple_Beam) (kN - m) (kN + m) (4 o} (kN - m) (k> m) (kH = m) (kN = m)

25

w8038

123697

4021

[CONPARISON OF BENDING MOMENT)

Span Length

128
125 T
120
i =5
165 <
i 100 o -
5 = Pl O -« LAFDx 125%
= & » B | e BLontinnapan)
N - ot 300V ie Lise)
§ W B - |I520-44
X @ - .
= @ A T ] & Ll
- f0
5 45 = & XE-30(¥iz1han)
3 40
2 35 A [LPZOOINY TRIANY
L e =
1 r
i YT [ S i
Ig - 1 SR ! 4 {
H ol g s e 1 T I
20" 2 36 35 45 45 50 55 0 & 'O 15 0 a5 9 95 00 o5
Spen Length
BENPING MOMENT RATIO FOR HS520-44 & lares , except 8-Loading and XB-80
Span Lengtls n {2) 3 t4) {5 (6
{w) LRFDX125% | 9-leading H-30 H520-44 LHFD XB-~80
{LRFD 1398) ([APAN {Vietfiam} (AASHIOK (LRFD 1998} | (¥ietNam)
25 L. 46 1.26 L5 i 0.50 N
W 1.52 1.31 1.10 1 0.49
a5 1, 60 1. 1 049
— 40 1.87 ) I 0,49
£ L7z, L. 1 0.48
1SN S 1.68 1. 1 0.45
70 1,58 ], 1 0.36
109 L 43 1 I 5. 28
13
L2
N —
1§ — ——
2 9 et e ]
% 1.2 o - N <+ LRED X 126%
e s S e S — & B-LoadingJapan)
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DESIGN VEHICULAR LIVE LOAD (AASHTO Article 3.6.1.2)

(1)Design Truck
5N T45KN MSKN —=— Axle Load
| l ! total vehicle weight = 325 kN{ 33t)
l 4300 | 4300m5000 J
{variable distance)
(to produce extreme force effect)

. (Y)Design Tandem

1IN TI0KN  —a= Axle Load

bood
55k
S*C_ 5jm - Wheel Load
(3)Design Lane Load
9.3kN/m /llane
N RN R R RN AR RNy
THE DETAILED DESIGN OF Flg‘u_l‘e Application Of Design Live LOﬂd
THE CAN THO BRIDGE CONSTRUCTION (AASHTO 1998) (1)
IN SOCIALIST REPUBLIC OF VIET NAM
JAPAN INTERNATIONAL COQPERATION AGENCY
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A. DESIGN LOADS FOR GIRDER

Transverse Cross Section
10,750 600 10,750

2,750 5003500 3500 500 %0 3,500 3500 soo
!1
i I

Pedestrian Loads ——s-}———| i

Ve}ﬁcuhgxuve Load > Lanemnark Poattion
Vehicular Live Load is a case more critical than Pedestrian Load.
50 we design Girder using Vehicular Live Load.
Design Lanes
Number of Design Lanes Wide of Design Lane
n= 10750 / 3600 » 2.99 — 3 Lanes/ldirection W 10750 / 3 = 3583
10,756 600 10,750

3;&.3,585.3.5@_{ 358 3580 3%
NN
Jlxw’:l_J N N Y W S W |

T R P P R P R ]
b

1 d____ Any position is available
for cgrc\’:er of truck

1,800
3583 3, }
(=Wide of Design Lane)  (=Wide of Design Lane)

Loading of Design Vehicular Live Load (H1-93) A-A section {AASHTO Aurticle 3.6.1.3.1)

Vehicular live loading shall consist of a combination of the:

*» Design truck or design tandem,and
Axies that do not contribute to the extreme force effect
*Design lane load. under consideration shall be glicted. oree

@s:@

(1) Design Truck( + Impact 33%) + Design Lane Load(no mpact) |

35kN SN 15N {one design truck)
sdiisssbiniss b s
l_ 4300 l 4,300 to 9,000 _l
{variable distance)

Special Negative-moment Loading  {For both negative moment and reaction at interior piers)
AN 290%  MSKNx90%  15kN=z90%  (hwo design trucks) AkNx 90X MSKNx90X  M5Nx 0%

HLhHHHllHHHHhHHHlHHHfHHHHHHHl HHHHIHHHHIM
oo | ww | 15,000 | _aom | am i
(constant distance) (constant distance)

1(2) Design Tandem( + Impact 33%) + Design Lane Load(no Impact)

110

HHHH]TJHHHHHJ&NM

THE DETAILED DESIGN OF Figure Application of Design Live Load
THE CAN THO BRIDGE CONSTRUCTION (AASHTO1998) (2
IN SOCIALIST REPUB VIET
LICOR VIETNAM JAPAN INTERNATIONAL COOPERATION AGENCY
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B. DESIGN LOADS FOR DECKS,DECK SYSTEMS (AASHTO Article 3.6.1.3.3)

{1)Where primary strips are transverse and their span
does not exceed 4600 mm - the transverse strips
shall be designed for wheels of the 145kN axle,

(+Impact 33%)

(2)Where primary strips are transverse and their span
exceeds 4600 mm - the transverse strips shall be
designed for the wheels of the 145 kN axle and

the lane load.
TN : T
¢ o T
. ,@" J»l
4@/) + :;U“
(+ Impact 33%) 1””

(3)Where primary strips are longitudinal - the
transverse strips shall be designed for all loads

including the lane load.
TN
72N
o Q'b‘x?:‘l * ‘ J
17.5{1;1_\_1/"/ ) + ”H"
@i‘i"”' T
{+Impact 33%)
or
: 1
55N L
gk + i
W
(+Impact 33%)
THE DETAILED DESIGN OF Figu_r e Application of Design Live Load
THE CAN THO BRIDGE CONSTRUCTION (AASHTO 1998)  (3)
N LISTREPUBLIC OF VIET NAM JAPAN INTERNATIONAL COOFERATION AGENCY
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L An ition js avajlable
1o [LDL hoy puiton s
(=Wide of Design Lane} {=Wide of Design Lang)
THE DETAILED DESIGN OF Figure Application of Design Live Load

THE CAN THO BRIDGE CONSTRUCTION
IN SOCIALIST REPUBLIC OF VIET NAM

(AASHTO1998) (4)

JAPAN INTERNATIONAL COOPERATION AGENCY
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C. DESIGN LOAD FOR DECK OVERHANG (AASHTO Article 3.6.1.3.4)

ﬂ - Section A-A
146kN/m
A BT
. |
D. FATIGUE LOAD (AASHTO Article 3.6.1.4.1)
One design truck or axles 72BN

or
a5kN M5KN 5N
P l
L_aw | 900
(constant distance)
{(+Impact 15%)

E. Loading for Optional Live Load Deflection Evaluation (AASHTO 3.6.1.3.2)

Live-load deflectin is checked using the live-load portion of the SERVICE I load
combination including the appropriate dynamic load allowance,

The deflection should be taken as the larger of:

+ That resulting from the design truck alone , or

» That resulting from 25 percent of the design truck
taken together with the design lane load.

Ttk
e
i
THE DETAILED DESICN OF Figme Applicaﬁon of DE.Sign Live Load
THE CAN THO BRIDGE CONSTRUCTION (AASHTO 1998)  (5)
TN SOCIALIST REPUBLIC OF VIET NAM JAPAN INTERNATIONAL COOPERATION AGENCY
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MULTIPLE PRESENCE OF LIVE LOAD (AASHTO Article 3.6.1.1.2)

Number of Multiple
Loaded Lanes Presence
Factors “m"
1.20
2 1.00
3 0.85
>3 0.65
THE DETAILED DESIGN OF Figure  Application of Design Live Load
THE CAN THO BRIDGE CONSTRUCTION (AASHTO 1998) (6)
IN SOCIALIST REPUBLIC OF VIET NAM
JAYAN INTERNATIONAL COOPERATION AGENCY
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33 Design Criteria on the Detailed Design, September 1999
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MINISTRY OF TRANSPORT
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ON
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OF
THE CAN THO BRIDGE CONSTRUCTION
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I. HIGHWAY DESIGN
II. BRIDGE DESIGN
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I. HIGHWAY DESIGN
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DESIGN STANDARDS TO BE REFERRED

The Vietnamese geornetric design standards to be applied for the project are
the Highway Design Standards TCVN 4054-1998 (hereinafter referred to
“TCVN4054").

Where no provisions exist in TCVN4054, the Consultant refers to the
relevant standards of AASHTO (A Policy on Geometric Design of Highways
and Streets, 1994) of United States, JRSO (Japan Road Structure Ordinance,
1983) of Japan.
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HIGHWAY CLASSIFICATION

General

The TCVN4054 defines two highway classes, Administrative Class and
Technical Class, as shown in Table 2-1, Table 2-2, and Table 2-3. The
Administrative class is for the highway management, maintenance and

operation works and the Technical Class is based on technical requirements

for driver safety and comfort when vehicles operating at the design speed.

Table 2.1 Administrative Class of nghway Shpulated in TCVN4054
Admxmstrat Tech:ucal Speed for = | - Lanes .
- jve Class | Class {TC) | Design (Kin/h)’ Requi:ed' . Mam F““Ct“’“s
I 6 :
- 80 or 60 80 or 60 7 Road co_nnechng c:u_ltural,
economic and politic centers
e 2
Road connecting local eultural,
IV 60 or 40 60 or 40 2 economic and politic centers to
highway or high speed
Road connecting places for
v 40 or 20 40 or 20 2orl | commodity gathering and
residence zones
Table 2.2 Techmcal Class of H1ghway Sﬁpulated in TCVN4054
" Technical * |
- Class © Speed for De51gn (Km/ h) i Mm. Trafhc Vq_l_l_;me (pcu)
80 80 > 3000
60 60 2900
40 40 2150
20 20 <150
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Table 2.3 Selection of Technical Class for a Highway according to its
functions and topography _
Topography
Functions Plain il Mountain
Typical Natural Surface Slopes <10% 10-25% >25%
Highways that link big Economic, political, ) )
cultural centers together 80; &0 80: 60 60
Highways that link local economic,
political, cultural centers and links with the 80; 60 60; 40 40; 20
main trunk road or expressway
Highways that link with goods -—1
distribution Centers and Residential 40 40; 20 20
Sectors
Note: Classification typical of existing ground as listed below:
Plain < 10% Hill 10 + 25% Mountain > 25%

Classification for Highway Geometric Design

Administrative Class II is recommended for this project based on
topographic condition, incorporation of the road in National Highway No.1
and also on the basis of the above Standard.

Design Speed

As the Can Tho Bridge will be incorporated in the re-alignment of National
Highway No.1, it is reconunended that a general design speed of 80 km/hr
be adopted.

However, adoption of the design speed 80 km/hr on the confluence sections
with the existing National Highway No.1 would relocate many houses,
requiring significant amount of compensation. Therefore, it is recommended
that the design speed be reduced from 80km/hr to 60km/hr at these
locations.

Design speed for the interchange ramps are described in separate chapter.
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GEOMETRIC DESIGN STANDARDS

Based on above concepts, understanding and study of the relevant data, the
design standard for the highway was established and summarized in Table

3-1.
Table 3.1 Geometric Design Standard for Highway Design
Design ltems Unit Type/ Value Reference
Class of Highway (Administrative ~Technicalj - n-80 l I-60 TCVN4G54
Basic Terrain - Plain TCVYN4054
Conditions Design Speed ¥m/h 80 | e TCYN4054
Design Vehicles Truck with Trailer TCVN4034
Total Width m 2210 (23.10) (1
Lane Number - 4
Right side lane width m 350
Lane Width
Left side lane width m 350
Total Width m 1.60 (260}
Cross Median Width Separator Width m 0.60 {1.60)
Section
Elements Safety Portion m 0.50
Tota} Width m 275
Sidewalk Width
Separator Width m 050
Paved Shoulder m 0.50
Showlder Width
o Earthen Shoulder m 0.50
Slop of Embankment - V:H=1:20
Site Distance Stopping Distance m 100 75 TCVN4O54
Super-elevation = 6% m 250 125 TCVN4054
Minjmum Radius
Super-elevation = 4% m 400 250 TCVN4054
Minimum Curve angular direckion § Z7° m 140 100 JRSO,AASHTO
Horizontal Length angular direction § <7° m 1000/ @ 700/ & IRSO)
Alignment Minimum Radius with Normal Cross Slope m 1000 500 TCVNACH
Spiral Type - Clathoid TCYN4(54
Transiion Curve [Minimum Length of Transition] m 50 40 AASHTO
Minimum Radii w/o
Transition m 2,000 1300 AASHTO
Maximum Gradient % 6.0 70 TCVN4054
Crest m 4,000 2,500 TCVN4054
Minimum Radius of Vertical Curve
Sag m 2,000 1,000 TCVN4054
Minimum Length of Vertical Curve m 50 40 AASHTO
Vertical L
Alignment Less than 4.0% m No limit TCYN4054
For 4.0% m 200 1,000 TCVN4054
Critical Length of For 50% m 700 80 | TCVN4O4
For 6.0% m 500 600 TCVIN4O54
For 7.0% m - 400 TCVN4054
Normal Cross Slope % 20 TCVN4054
Cross Slope
Maximum Superelevation % 6.0 60 TCVNA0S4
Clearance Lateral Clearance m All paved width TCVNGET |
Verbical Clearance m 45 TCVN4054

© *1:()-See Chapter 4




TYPICAL CROSS SECTIONS

As a result of the review of the Feasibility Study and comparison with cross
section of National Highway No.5, the Consultant proposes the cross
sections shown in Figure 4.1.

25
|

bik) KN ¥ R |

S -
Main Bridge and Approach Span Bridge

IDORDRN
(L Z 100m)

Minor Bridge in the Approach Road

241
21

i ) ) B i
00, 35

(L < 100m)
Minor Bridge in the Approach Road

Road Embankment Section

Figure4.1 Typical Cross Section
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5.1

5.2

5.3

5.3.1

DETAILS OF DESIGN STANDARDS FOR HIGHWAY

Design Standards to be applied

The Vietnamese Highway Design Standards has been reviewed in

comparison to AASHTO and JRSO.

TCVN4054 is proposed to be used as the basic highway design standard for
the project. However, for some design elements the Consultant proposes to

apply different values from AASHTO or JRSO as noted in Table 3-1.

Design Vehicles

The TCVN4054 has adopted design vehicles as shown in Table 5-1.

The Consultant proposes to apply the same design vehicles as stipulated in

the TCVN4054.

Table 5.1

Dlmensmn of Demgn Ve}ncles Snpulated in TCYN4054

L Length 5 2ax1e dxstance,{f_
Car 6 3.8
Truck 12 6.5
Trailer 16 4-88
Sight Distance

Criteria for Measuring Sight Distance

TCVN criteria for heights used in measurement of minimum sight distances

are set out in Table 5-2, and the minimum sight distances are set out in Table

5-3.

However the highway for the project provides 2 lanes each way with a traffic
separation barrier, hence the Consultant is proposing to adopt only the

stopping sight distance recommendations from TCVN 4055




Table 5.2 Criteria for Measuring Sight Distance Stipulated in TCVN4054

{Unit: m)
Sight Distance Driver's Eye Height Height of Object
Stopping Sight Distance _ 1.20 0.10
Intermediate Sight Distance 1.20 1.20
| Passing Sight Distance 1,20 1.20
Table 5.3 Minimum Sight Distance Stipulated in TCVIN4054
{Unit: m)
10 Sight Distance: . 07 {1 80km/Bi - | e - 60Km/h
Stopping Sight Distance 100 75
Intermediate Sight Distance 200 150
Passing Sight Distance 550 350 B

5.4 Lateral and Vertical Clearances

According to the TCVN4054, the required clearances are shown in Figure 3-
1.

BRIDGE SECTION

Figure 5.1 Lateral and Vertical Clearances
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5.5

55.1

55.2

Horizontal Alignment

Minimum Radii 6f Horizontal Curves

TCVN4054 requirements for minimum radii of horizontal curves are set out

in Table 5-4. The Consultant proposes to apply the same values of minimum
radius of horizontal curves as stipulated in the TCVN 4054.

Table 5.4 Minimum Radii of Horizontal Curves Stipulated in TCVN4054
{Unit: m)
Techmcal Classnﬁcahon (T C)
g BT e, A EE 607 L 80
Min. Curve Radius (Sup. e=6%) 125 250
Min. Basic Curve Radius (Sup. e=4%) 250 400
Min. Curve Radius use normal crossfall 500 1000

Superelevation

TCVN4054, relationships between radii
superelevation are set out in Table 5-5.

of horizontal curves and

The Consultant proposes to apply the same values of superelevation as
stipulated in the TCVN 4054.

Table 5.5 Superelevahon of Curves Stlpulated in TCVN4054
Desxgn Speed = ; P Superelevahon (%) i L orfnal ?JI{ R b \
)| S Jpal) 8 { | Crossallz) R“‘““S
80 >250- >275— >300- >350- >500- | >1000 Radius
275 300 | 350 500 | 1000
60 2125- | >150- | >175- | >200- | >250- >500 ()
150 | 175 200 250 500




553 Transition Curve

According to TCVNA4054, the transition curves should conform to following
standards:

- Set transition curve for the road design speed more than 60 km/h;

- Set transition curve as the connection of the tangent and circular
curve;

- Clothoid spiral shall be used for the transition curve;

- Set transition curve coincided with the superelevation and/or
widened section;

- Length of the transition curve is not shorter than that of the
superelevation and/or widened section;

- Three degree parabola can be used instead of Clothoid; and

- Length of transition curve should be calculated based on following

formula.
V3
23.5R
Where 7
L = minimum length of transition curve, m;
vV = speed, km/h;
R = curve radius, m; and

In addition to above, the Consultant proposes to place limits on lengths of
transition curves in order to simplify the highway design as shown in Table
5-6, as recommended by AASHTO.

Table 5.6 Length of Transition Curves (Proposed)
(Uruf m)
-:_; Desxgn Elements B . '}"ecluucal Classxﬁcahon (IC)
- Lt i 60 : |80
Min. Curve Length 40 50
Max. Curve Length 1300 2000

554  Widening of Traveled Way at Horizontal Curves

According to the TCVN4054, when radii smaller than 250 m is used, the road
should be widened as shown in Table 5-7.



Table 5.7 Widening of 2-lane Traveled Way Stipulated in TCVN4054

Distance from the Curve Radius (m)

Case | por et | 250- | 200- | 150- 1 100- | 70- | 50- | 30- | <5- | 20-

D) o | 200|150 {100 | 70 | 50 | 30 | 25 | 20 | 15
1 5 04 | 06|08 |10|12]14)18]22]025
2 8 06 | 07|09 l12]15]20] - | - | -
3 5288 |08|10|15|20(25| - | - | - | -

Case 1 applied for Design Speed > 20 Km/h.
Case 2 applied for Design Speed = 60 Km/h.

Case 3 applied for Highway where there are high traffic volumes of articulated
trucks. '

The Consultant proposes to apply the same values of widening in the
TCVN4054.

5.6 Vertical Alignment
561 Grades and Vertical Curves

TCVN4054 limits for vertical grades and vertical curves for each design
speed are set out in Table 5-8.

Max. Grade of Vertical Alignment (%) 7 6
Min. Vertical Radius for Crest {m) 2500 4000
Min. Vertical Radius for Sag (m) 1000 2000

5.6.2 Critical Length of the Grades

Under TCVN4054, the maximum and minimum lengths of grades are set out
in Table 5-9 and Table 5-10 respectively.



5.6.3

564

Table 5.9 Maximum Length of Grades Stipulated in TCVN4054

[ Grade Calculated Speed (km/h) ]
(%) 60 80
Less than 4 No Jimit No limit
4 1000 900 |
5 80O 700
6 600 500
7 400 Not applicable
8 Not applicable —
Table 5.10 Muumum Leng‘th of Grades Stipulated in TCVN4054
Ton SR CalculatedS ee_(km/h) pras
IR DN B T | IR - 80 "
Min Length (m) 150(_00) 200(150)

The Consultant proposes to apply the same values of maximum and
minimum as stipulated in the TCVN4054.

Minimum Length of Vertical Curves

In TCVN4054 there is no regulation for minimum vertical curve length,
Under AASHTO, minimum lengths of vertical curves are expressed as about
0.6 times the design speed, or L, =0.6V where V is in kilometers per hour
and L is in meters resulting in. 50 m and a 40 m as the minimum vertical
curve length for design speeds of 80 km/h and 60 km/h respectively.

The Consultant proposes the addition of the regulation shown in Table 5-11
which is based on the regulation of AASHTO.

Table 5.10 Mxmmum Length of Vertical Curves in AASHTO
CERMERE S R ‘CalculatedS eed (km/_h)
Ny L ._.'.-. ;—_—. . —>80

Min Length (m) 40 50

Grades in Bridge Section

According to “Design Specification for Bridges and Culverts based on Limnit
States (TCVN PQ-79)", issued by Ministry of Transport in 1995, the
maximum grade for bridge section stipulated three (3) percent for urban
section and four (4) percent for rural section.

The Consultant proposes to apply four (4) percent and five (5) percent as the
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5.7

maximum grade for main bridge section and minor bridge section,
respectively, in order to shorten bridge length and reduce construction cost.

Design Controls for Formation Height

According to TCVN4054, design elevation of roadbed should conform to
following regulations;

Small-bridge section, crossing through flooding fields at riverside zones
should have a design elevation of road bed at least 0.50m higher than
flooding level frequencies given below, (including the height of overflow
and the wave lapped against cross-fall).

The design flood frequency:

Ve = 80km/h frequency is 2%

Ve < 60km/h frequency is 4%

For minor bridges and culverts according to above standard.
For medium bridges and big bridges is 1%

There may be special requirement for farge bridges

The elevation of the top of road pavement base layer should be higher than
the groundwater level by the values given in Table 5-11.

Table 5.11 Minimum Height of Embankment above from Existing ground
(seepage water under pavement to avoid Embankment sectxon)

"I'ypes of embankment 3 Number of days’ sublect to flooding per year
7% 4 % Material s ArEEe T Over20 days ¢ & BEL S Unded20.days”
Fme sand light clay-sand 50cm 30cm

Pumice clay sand 70cm 40cn

Dense clay-sand 80-120cm 50cm
Ponderous sandy clay, fat clay, 100-120cm 40cm
ponderous clay

The Consultant proposes that the frequency be modified following the
regulations based on Feasibility Study.

- Frequency of roadbed height design is 2% for embankment.

- Frequency of navigation clearance design is 5% for major bridges.
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GEOMETRIC DESIGN STANDARDS FOR INTERCHANGES

Design Standards to be Applied

The Vietnamese geometric design standards to be applied for Interchanges
in this project are the Highway Design Standards TCVN4054-1998.

Where no provisions exist in TCVN4054, the Consultant refers to the
relevant standards of AASHTO (A Policy on Geometric Design of Highways
and Streets, 1994) of United States, JRSO (Japan Road Structure Ordinance,
1983) of Japan.

Alignment of Throhghway

The alignment of the throughway near the ramp terminal of the interchange
should meet safety standards to suit the design speed.

As this is not stipulated in TCVN4054, the Consultant proposes to apply
JSRO values as shown in Table 6-1.

Table 6.1 Alignment of Throughway
-1 % Desigri:Speed of throughway(km/h) 7. 5§ . BD N LT E6D:
Minimum Radii of Horizontal Alignment(mn) 900(50@ 450(200)
Maximum Gradient of Vertical(%) 4.0(5.0) 5.0(6.0)
Minimum Radius of Vertical Crest 9000(4500) 4500(2500)
Curves(m) Sag 6000(3000) 3000{1500)

Design Speed
The TCVIN4054 stipulates the design speed of ramps as shown in Table 6-2,

Table 6.2 Desngn Speed of Rampways stipulated in TCVN4054
Des:gn Speed . Désign - Ramp Terminal with : Ramp Terminial wzthout,'
*of: Speed of Speed change lanes Speed change lanes -
Rampways -| Desirable | Absolui_:g Desuable Absolute f
1% (Km/h) - | minimum | Minimum'| minimum’ Mxmmum '
40 65 55 55 40
30 50 40 40 30

The Consultant proposes to apply the same values of design speed as
stipulated in the TCVN4054.
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6.4

6.5

Typical Cross Sections

According to the TCVN9S, following conditions are indicated of the typical
cross sections of rampways:

Cross sections of ramps are defined in article 4.2 of TCVN4054.

However, they shall also with conform the foliowing minimum requirement
provided:

~  Designing one-lane for the ramp if the loop is less than 80m length

- For ramp over 80m length, it may be designed as one-lane the
ramp’s shoulders are widened to provide solve the case of safe
passing of vehicle.

Consultant examines the entry contents of TCVN4054 and proposes the
adoption of the typical cross sections as shown in Figure 6-1.

7000
oob =00 2500
.
|
/ ,
[}
50 500
b 3500 l oo 75q
I
]
500 14500 00
2500 500 1500505 2500 2509
2 |t

Figure 6.1 Typical Cross Section of Interchange Ramps ..
Geometric Design Standards

Based on above standards, understanding and study of the relevant data, the

design standard for interchanges was established and summarized in Table
6-3.
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Table 6.3

Geometric Design Standards of Interchange

Design ltems Uiu Value Reference
Design Speed of Highway Km 80(e0) TCVN4054
Basic /h
Condition Design Speed of Rampways K/I;: 40 30 TCYN4054
c Lane Width m 3.50 TCVN5729
ross
Section Left Shoulder Width m 250 JRSO
Elements [ pieht Shoulder Width m 1.00 JRSO
On Rampway m 50 I 30 JRSO
Minimam Radijus
On Nose m 170(100} JRSO
Horizontal Minimum Parameter  of m 35 20 JRSO
Alignment Trlarfsil:ion ,
Transition Curve | Minimum Radius w/o m 140 JRSO
Transition
Minimum Parameter on Nose - 60 50 JRSO
Sight . .
Distance Stopping Distance m 40 30 IRSO
Maximum gradient % 8.0 9.0 JRSO
Minimum Radius of Vertical Crest m 450 250 JRSO
Vertical Curve on Rampway Sag m 450 250 | JRSO
Alignment | Minimum Length of Vertical Curve m 35 25 JRSO
Minimum Radius of Vertical Crest m 800(450) JRSO
Curve on Nose Sag m 700(450) JRSO
Normal Cross Slope % 20 TCVN4054
Maximum Superelevation % 6.0 TCVIN4054
R<160 % 6.0 JRSO
< s
Cross Slope Superelevation 1605R<210 % 50 JRSO
(R: Radii of Horizontal Curve) 2105R <280 % 40 JRSO
280 =R <400 % 3.0 JRSO
400=R <800 % 2.0 JRSO
Minimum Radius with Normal Crossfall m 800 ! 500 JRSO
Deceleration Lane Length m 80(70) TCVIN572%
Deceleration
Speed ?Pe' Length  (Paraliel | 50(40) TCVN5729
Change Ype)
Lane Acceleration Lane Length m 160{120) TCVN5729
Acceleration
Taper Length (Parallel m 60 (50) TCVN5729
Type)
Lateral Clearance m All Paved Width | TCVIN5729
Clearance
Vertical Clearance m 4.50 TCVN5729
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