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Figure 12.9 (1)The Study on Nationwide Water Resources
Development and Management

in the Socialist Republic of Vietnam
JAPAN INTERNATIONAL COOPERATION AGENCY

Relation between Flood Control Volume 
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Figure 12.9 (2)    
 Relation between Reservoir W.L and Gate opening   of Bottom  Outlet 

                        to maintain Qout=840m3/s, (Dam Crest E.L=95.3m)

y = 3.2762x-0.5584
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Figure 12.9 (3)    
 Relation between Reservoir W.L and Gate opening of Bottom Outlet, 

                             to maintain Qout=2160m3/s, (Dam Crest=E.L.95.3m)

y = 3331.7x-1.5524
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Figure 12.9 (4)
Relation between Reservoir W.L and Gate opening of Bottom Outlet,

to maintain Qout=450m3/s, (Dam Crest=E.L.100.3m)

y = 1.7694x-0.6032
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Figure 12.9 (5)
Relation between Reservoir W.L and Gate opening of Bottom Outlet,  to

maintain Qout=2160m3/s, (Dam Crest=E.L.100.3m)

y = 4061.2x-1.5953

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5
5.5

6

86 87 88 89 90 91 92 93 94 95 96 97 98 99
Reservoir W.L. (m)

G
at

e 
op

en
in

g 
of

 b
ot

to
m

 o
ut

le
t (

m
)

 

F - 64



Dam Crest : 95.3m
Prob. Flood Start  End WL Start  WL End Speed of WL Rise

Year (min) (min) EL(m) EL(m) (m/min) (m/hour)
20 283 1554 65.01 92.65 21.183 0.022 1.305
100 249 1154 65.03 91.7 15.083 0.029 1.768
200 243 1061 65.03 91.2 13.633 0.032 1.920

1000 258 944 65.03 90.1 11.433 0.037 2.193
10000 236 770 65.03 87.3 8.900 0.042 2.502

Dam Crest : 100.3m
Prob. Flood Start End WL. Start WL End Speed of WL Rise

Year (min) (min) EL.(m) (m) (m/min) (m/hour)
20 222 1826 65.03 97.7 26.733 0.020 1.222
100 198 1331 65.03 97 18.883 0.028 1.693
200 193 1061 65.03 96.5 14.467 0.036 2.175

1000 213 1064 65.03 95 14.183 0.035 2.113
10000 194 884 65.03 93 11.500 0.041 2.432

Time to Start 
Gate 

Time to Start 
Gate 

Figure 12.9 (6)  Relation between Speed of Water Level Rise and Time to Start Gate Operation

Relation between Speed of Water Rise and Time to Start Gate Opening, Dam 
Crest=95.3m

y = 30.885x-1.3006
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Relation between Speed of  Water Level Rise and Time to Start Gate Opening, Dam 
Crest=100.3m

y = 34.49x-1.182
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Initial Water Level: 65.00 m Max Water Level: 92.80 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 840 m3/s

Initial Water Level: 65.00 m Max Water Level: 92.90 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 4,020 m3/s

Figure 12.10 (1) Flood Routing Curve for Dam with Crest E.L.95.3m
(10-yr Probable Flood, Qp=3,821m3/s, Initial WL=65.00m)
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Figure 12.10 (2) Flood Routing Curve for Dam with Crest E.L.95.3m
(20-yr Probable Flood, Qp=4,475m3/s, Initial WL=65.00m)
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Initial Water Level: 65.00 m Max Water Level: 93.18 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 5,240 m3/s

Initial Water Level: 65.00 m Max Water Level: 93.41 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 5,750 m3/s

Figure 12.10 (3) Flood Routing Curve for Dam with Crest E.L.95.3m
(100-yr Probable Flood, Qp=5,832m3/s, Initial WL=65.00m)
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Figure 12.10 (4) Flood Routing Curve for Dam with Crest E.L.95.3m
(200-yr Probable Flood, Qp=6,397m3/s, Initial WL=65.00m)

55

60

65

70

75

80

85

90

95

100

105

0 6 12 18 24 30 36 42 48 54 60 66 72
Time (hour)

R
es

er
vo

ir 
w

at
er

 le
ve

l (
E

l.m
)

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

D
is

ch
ar

ge
 (m

3/
s)

Water Level Inflow, Flood 200-yr Qout, total Qout, bottom outlet

F-67 

 



Initial Water Level: 65.00 m Max Water Level: 94.27 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 6,560 m3/s

Initial Water Level: 65.00 m Max Water Level: 95.32 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 95.30 m Max Qout: 8,490 m3/s

( y p )

Figure 12.10 (5) Flood Routing Curve for Dam with Crest E.L.95.3m
(1,000-yr Probable Flood, Qp=7,718m3/s, Initial WL=65.00m)
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Figure 12.10 (6) Flood Routing Curve for Dam with Crest E.L.95.3m
(10,000-yr Probable Flood, Qp=9,578m3/s, Initial WL=65.00m)
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Initial Water Level: 91.93m Max Water Level: 93.32 m
Dam Crest E.L.: 95.30m Max Qout: 5,370 m3/s

Initial Water Level: 91.93m Max Water Level: 93.89 m
Dam Crest E.L.: 95.30m Max Qout: 5,700 m3/s

Figure 12.10 (7) Flood Routing Curve for Dam with Crest E.L.95.3m
(100-yr Probable Flood, Qp=5,832m3/s, Initial WL=91.93m)
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Figure 12.10 (8) Flood Routing Curve for Dam with Crest E.L.95.3m
(200-yr Probable Flood, Qp=6,394m3/s, Initial WL=91.93m)
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Initial Water Level: 91.93m Max Water Level: 94.15 m
Dam Crest E.L.: 95.30m Max Qout: 7,000 m3/s

Initial Water Level: 91.93m Max Water Level: 95.3 m
Dam Crest E.L.: 95.30m Max Qout: 8,700 m3/s

Figure 12.10 (9) Flood Routing Curve for Dam with Crest E.L.95.3m
(1,000-yr Probable Flood, Qp=7,718m3/s, Initial WL=91.93m)
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Figure 12.10 (10) Flood Routing Curve for Dam with Crest E.L.95.3m
(10,000-yr Probable Flood, Qp=9,578m3/s, Initial WL=91.93m)
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Initial Water Level: 65.00 m Max Water Level: 97.80 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 450 m3/s

Initial Water Level: 65.00 m Max Water Level: 97.90 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 3,613 m3/s

Figure 12.11 (1) Flood Routing Curve for Dam with Crest E.L.100.3m
(10-yr Probable Flood, Qp=3,821m3/s, Initial WL=65.00m)
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Figure 12.11 (2) Flood Routing Curve for Dam with Crest E.L.100.3m
(20-yr Probable Flood, Qp=4,475m3/s, Initial WL=65.00m)
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Initial Water Level: 65.00 m Max Water Level: 98.19 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 5,240 m3/s

Initial Water Level: 65.00 m Max Water Level: 98.40 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 5,750 m3/s

Figure 12.11 (3) Flood Routing Curve for Dam with Crest E.L.100.3m
(100-yr Probable Flood, Qp=5,832m3/s, Initial WL=65.00m)
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Figure 12.11 (4) Flood Routing Curve for Dam with Crest E.L.100.3m
(200-yr Probable Flood, Qp=6,397m3/s, Initial WL=65.00m)
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Initial Water Level: 65.00 m Max Water Level: 98.91 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 6,560 m3/s

Initial Water Level: 65.00 m Max Water Level: 100.21 m Spillway Gate Opening Speed: 1.2 m/hour
Spillway Width: 84.00 m Dam Crest E.L.: 100.30 m Max Qout: 8,140 m3/s

( y p )

Figure 12.11 (5) Flood Routing Curve for Dam with Crest E.L.100.3m
(1,000-yr Probable Flood, Qp=7,718m3/s, Initial WL=65.00m)
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Figure 12.11 (6) Flood Routing Curve for Dam with Crest E.L.100.3m
(10,000-yr Probable Flood, Qp=9,578m3/s, Initial WL=65.00m)
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Initial Water Level: 96.93m Max Water Level: 98.32 m
Dam Crest E.L.: 100.30m Max Qout: 5,380 m3/s

Initial Water Level: 96.93m Max Water Level: 98.59 m
Dam Crest E.L.: 100.30m Max Qout: 5,820 m3/s

Figure 12.11 (7) Flood Routing Curve for Dam with Crest E.L.100.3m
(100-yr Probable Flood, Qp=5,832m3/s, Initial WL=96.93m)
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Figure 12.11 (8) Flood Routing Curve for Dam with Crest E.L.100.3m
(200-yr Probable Flood, Qp=6,394m3/s, Initial WL=96.93m)
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Initial Water Level: 96.93m Max Water Level: 99.29 m
Dam Crest E.L.: 100.30m Max Qout: 6,970 m3/s

Initial Water Level: 96.93m Max Water Level: 100.30 m
Dam Crest E.L.: 100.30m Max Qout: 8,640 m3/s

Figure 12.11 (9) Flood Routing Curve for Dam with Crest E.L.100.3m
(1,000-yr Probable Flood, Qp=7,718m3/s, Initial WL=96.93m)
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Figure 12.11 (10) Flood Routing Curve for Dam with Crest E.L.100.3m
(10,000-yr Probable Flood, Qp=9,578m3/s, Initial WL=96.93m)
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Figure 12.13 Relation among Stilling Basin Flood Level, Sequent
Water Level and Tailwater Rating Curve
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Figure 12.12  Tailwater Rating Curve at Dinh Binh Dam Site
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Description Quantity
A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M

1. Mobilization L.S

2. Preparatory Works L.S

3. River Diversion and Cofferdam L.S

4. Main Concrete Dam
   4.1 Excavation 782,000 m3

   4.2 Drilling and Grouting 5,710 m

   4.3 Concrete Dam 571,000 m3

   4.4 Spillway Bridge 6 spans

5. Powerhouse
   5.1 Excavation 146,000 m3

   5.2 Building Works 810 m2

   5.3 Overhead Traveling Crane, 30t 1 set

   5.4 Facility Works L.S

6. Hydromechanical Works
   6.1 Outlet Conduit L.S

   6.2 River Outlet Gates (High Pressure Side Gates) 6 nos

   6.3 Spillway Radial Gates 6 nos

   6.4 Intake Gate 1 no

   6.5 Penstock L.S

   6.6 Draft Tube Gates 2 nos

7. Hydroelectrical Works
   7.1 Draft Tubes 2 sets

   7.2 Turbins 2 sets

   7.3 Generators, 3,300 kw 2 sets

   7.4 Substation L.S

  

8. Transmission Line, 22 kv 25 km

9. Relocation Road L.S

Note : Marked with           means design and manufacturing period

Figure 12.15 Construction Time Schedule for Dinh Binh Multipurpose Reservoir (Original Schedule)

2009 2010 20112005 2006 2007 2008

Commissioning 
of Project
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1.   Study on Nationwide Water Resources
     Development and Management by JICA
        1.1 Kone River Basin Master Plan
        1.2 Kone River Basin Feasibility Study

2.   Financial Arrangement

3.   Approval of Project and Arrangement
      by GOV

4.   Procurement of Consultant

5.   Engineering Services (Basic Design,
     Detailed Design and Supervision)
     5.1 Basic Design (60 days)
     5.2 Detailed Design (240 days)
     5.3 Supervision

6.   Pre-qualification Tendering

     6.1 Pre-qualification Tendering (45 days)
     6.2 Evaluation of Application (30 days)
     6.3 Approval of Evaluation of Application by Government (15 days)
     6.4 Approval of Evaluation Report by Government (15 days)
     6.5 Concurrence of Evaluation Report by JBIC (15 days)

7.   International Competitive Bidding 

     7.1 Bidding (90 days)
     7.2 Evaluation of Bids (30 days)
     7.3 Approval of Bid Evaluation Report by Government (15 days)
     7.4 Concurrence of Bid Evaluation Report by JBIC (15 days)
     7.5 Contract Negotiation with Successful Bidders (15 days)
     7.6 Contract Approval by Government (15 days)
     7.7 Concurrence of Contract by JBIC (15 days)

8.   Land Acquisition and Resettlement

9.   Dinh Binh Reservoir Project
     ( Concrete Dam )

10. Relocation Road

2002 2011201020042003 2005
YearDescription

Figure 12.16 (1)  Overall Implementation Schedule for Dinh Binh Multipurpose Reservoir Project ( Accelerated Schedule )

2009200820072006 20132012
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J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M

1. Mobilization L.S

2. Preparatory Works L.S

3. River Diversion and Cofferdam L.S

4. Main Concrete Dam
   4.1 Excavation 782,000 m3

   4.2 Drilling and Grouting 5,710 m

   4.3 Concrete Dam 571,000 m3

   4.4 Spillway Bridge 6 spans

5. Powerhouse
   5.1 Excavation 146,000 m3

   5.2 Building Works 810 m2

   5.3 Overhead Traveling Crane, 30t 1 set

   5.4 Facility Works L.S

6. Hydromechanical Works
   6.1 Outlet Conduit L.S

   6.2 River Outlet Gates (High Pressure Side Gates) 6 nos

   6.3 Spillway Radial Gates 6 nos

   6.4 Intake Gate 1 no

   6.5 Penstock L.S

   6.6 Draft Tube Gates 2 nos

7. Hydroelectrical Works
   7.1 Draft Tubes 2 sets

   7.2 Turbins 2 sets Commissioning of Project

   7.3 Generators, 3,300 kw 2 sets

   7.4 Substation L.S

  

8. Transmission Line, 22 kv 25 km

9. Relocation Road L.S

Note : Marked with           means design and manufacturing period

Figure 12.16 (2)   Construction Time Schedule for Dinh Binh Multipurpose Reservoir Project (Accelerated Schedule)
20112005 2006 2007 2008 2009 2010Description Quantity
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Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (1/8) Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (2/8)
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Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (3/8) Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (4/8)
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Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (5/8) Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (6/8)
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Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (7/8) Figure 13.1  Cropping Pattern in the Project Area of Feasibility Study (8/8)
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