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f
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CLEARANCE
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CONCRETE
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DEFORM BAR

DEPTH OF WATER
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DRAWING

DEPARTMENT OF ALTERNATIVE ENERGY
DEVELOPMENT AND EFFICIEENCY
EAST
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END OF CURVE

END OF FACE
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EXISTING
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EXTERIOR

EXTERNAL DISTANCE OF CURVE
FREE BOARD , FINISH

FAR FACE

FULL SUPPLY LEVEL
FOOTING

HEAD

HEXAGONAL

HORIZONTAL

INSIDE DIAMETER

INSIDE FACE

INCH

INTERIOR

INVERT

KILOGRAM

KILOMETER

KILOMETER PER HOUR
KILOGRAM PER SQUARE CENTIMETER
LENGTH OF CURVE

LENGTH OF HORIZONTAL CURVE
LONGITUDINAL

LEFT

LOW WATER LEVEL

METER

SQUARE METER

CUBIC METER

MILLIMETER

METER PER SECOND
MINIMUM

MINIMUM TAIL WATER LEVEL

MAX,
M.S.L.
MiSC,

N

n

N.F.

NGL.

NO. OR #
NT.WL.

NOWOL'
0oD.

OF.
0&M
PC,

Pl

PL.
P.0.C.
P.0.T.
P.0.S.T.
PRC.
PT.
PVC
PVC,
PVI,
PVRC.
PVT.
Q.
QTY. QUAN,
R

r
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GENERAL NOTES :

ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS UNLESS OTHERWISE SHOWN.,
DURING THE CONTRUCTION PERIOD, IT IS THE CONTRACTOR'S DUTY TO CHECK THE CORRECTION

OF ALL RELEVANT LOCATIONS, DIMENSIONS, ELEVATIONS AND OTHER DATA AS PROVIDED BY

THE DRAWING AND TECHNICAL SPECIFICATIONS BEFORE THE IMPLEMENTATION OF THE WORKS,

IN CASE OF ANY DETAILS BEING NOT MENTIONED OR NOT SHOWN IN THE DRAWING OR TECHNICAL SPECIFICATIONS,
OR IN CASE OF ANY DISCREPANCY, DEFECTIVE DESCRIPTION, ERROR, DIMENSION OR AMBIGUTY BETWEEN

OR IN ANY OF THE DRAWINGS, IT IS THE CONTRACTOR’S RESPONSIBILITY TO CORRECT AND/OR ADJUST

THE RELEVENT DRAWINGS TO OBTAIN FIELD ENGINEER APPROVAL
ADDITIONAL SYMBOLS, IF REQUIRED, ARE DEFINED IN THE RESPECTIVE DRAWINGS.

THE SPECIFICATIONS AND THE QUANTITIES OF MATERIALS ARE SPECIFIED IN THE TECHNICAL SPECIFICATIONS.

ALL PLAIN CONCRETE CORNERS ARE TO BE CHEMFERED 2 cm UNLESS OTHERWISE SHOWN.

SLOPE IN CUT AND FILL SECTIONS, UNLESS OTHERWISE SHOWN, SHALL BE CONFORMED
TO THE FOLLOWING TABLE OR AS DIRECTED BY FIELD ENGINEER,

EXISTING GROUND SLOPE EARTH HARD ROCK
1S CUT 1S FILL 1:S CUT 1:S FILL %S
OVER 11 OVER 105 2/ 1/ 10 1/
11 - 115 10,5 1 10 1/
115 — 12 11 11 1.0 11
12 - 13 1:1 1.5 1.0 115
LOWER 1.3 11 1.2 1.0 1.2

p—

2/ = FILL SHOULD BE AVOIDED
1

_/ = FOR DOUBTFUL CASES CONSULT FIELD ENGINEER

8. ALL EXCAVATION LINE SHOWN IN THIS DRAWINGS ARE ONLY GUIDELINE, THE CONTRACTOR MUST SUBMIT SHOP DRAWING FOR APPROVAL
BY PROJECT ENGINEER BEFORE PROCEEDING.
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AT EQUAL DISTANCE BETWEEN CENTER TO CENTER
B.M. 1
STATION

BC., EC., PC., Pl, PT., PCV., PVT,

WATER LEVEL

PLAN OF RIPRAP

PLAN OF SLOPE RIPRAP

SECTION OF DUMPED RIPRAP

SECTION OF HAND PLACED RIPRAP

SECTION OF SAND
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SECTION OF GRAVEL OR COARSE AGGREGATE
SECTION OF ROCK
SECTION OF EARTH , 3,
SECTION OF BACKFILL
4'
SECTION OF CONCRETE 5.
6.
STEEL SECTION .
ELEVATION OR PLAN OF EARTH CUT OR FILL
8.
ELEVATION OR PLAN OF ROCK CUT o.
10,

ELEVATION OR PLAN OF SLOPE ,
NATURAL GROUND LEVEL

CONTOUR LINE .
RIVER, STREAM OR NATURAL DRAIN

FLOW DIRECTION

SLOPE DIRECTION

SLOPE RATIO

STRUCTURAL DESIGN NOTES :

THE ULTIMATE COMPRESSIVE STRENGTH OF CONCRETE OF STANDARD CYLINDER (#0.15x0,30 m)

TEST AT AGE 28 DAYS SHALL BE AS THE FOLLOWING, UNLESS OTHERWISE SHOWN.

fc’ (ksc) DESCRIPTION
450 PRESTRESS CONCRETE
350 PLANK GIRDER TOPPING FOR BRIDGE
240 1. INTAKE STRUCTURE
2. POWERHOUSE AND EMERGENCY CHANNE
3. TAILRACE
4, OUTLET CHANNEL
210 1. HOUSING RENOVATION
2. PUMPING SUMP
175 1. GUTTER, SIDE DITCH AND MANHOLE
140 LEAN CONCRETE

UNLESS OTHERWISE SHOWN, THE FOLLOWING CLEAR COVER

FACE EXPOSED TO SCOUR 5,0 cm
- FACE EXPOSED TO EARTH OR WEATHER 5.0 cm
— FACE UNEXPOSED TO EARTH OR WEATHER 3.0 cm

THE REINFORCEMENT LAP SPLICES SHALL NOT BE LESS THAN 50 DIAMETERS

OF BIGGER THAN BAR WITH HOOKS, UNLESS OTHERWISE SHOWN,
EMBEDDED METALWORK SHALL BE SECURELY FASTENED IN POSITION BEFORE PLACING CONCRETE,

OF CONCRETE OVER OF THE REINFORCEMENT SHALL BE USED :

ALL CONSTRUCTION JOINT SHOULD BE TREATED AS DIRECTED IN ORDER TO ASSURE THE BEST BOND.

A 5 cm (MIN.) LAYER OF LEAN CONCRETE (1:3:5 BY VOLUME) SHOULD BE PLACED BELOW CONCRETE STRUCTURES.

THE STRUCTURES SHOULD BE PLACED ON UNDISTURBED SOILS OR COMPACTED FILL

AND BACKFILL AROUND THE STRUCTURES SHOULD BE COMPACTED.

THE FOUNDATION ELEVATIONS ARE SUBJECT TO CHANGE AS DIRECTED ACCORDING TO THE SOIL CONDITIONS.

ALL SIZES OF REINFORCING BARS AND STRUCTURAL STEELS ARE IN MLLIMETERS,

ALL STRUCTURAL STEELS SHALL BE CLASS SS400 AND CONFORM TO T.IS, 1227-2558,

REINFORCED STEEL BARS SHALL CONFORM TO T..S. AS FOLLOW :

— DEFORMED BARS (SD40) - T.l.S. 24-2559

— ROUND BARS (SR24) — T..S. 20-2559

ALLOWABLE BEARING CAPACITY OF FOUNDATION
SHALL NOT BE LESS THAN AS FOLLOW :
INTAKE STRUCTURE Q, > 25 T/M?

KINGDOM OF THAILAND
Department of Alternative
Energy Development and Efficiency

MINISTRY OF ENERGBY

THONG NOI DIVERSION WEIR HYDROPOWER PROJECT

AMPHOE MUEANG NAN CHANGWAT NAN

—~ POWERHOUSE AND EMERGENCY CHANNEL Qg > 40 T/M.2 ELECTRO — MECHANICAL EQUIPMENT
~ TALRACE Qg » 30 T/M2 ( GENERAL
~ OUTLET CHANNEL Qg > 25 T/M.2 SYMBOLS, ABBREVIATIONS, AND GENERAL NOTES
Departmsnt of Alternative
& Energy Development and Efficiency
EFE®FRONTIER ENGINEERING CONSULTANTS CO.,LTD, MINISTRY OF ENERGY
3 REVIEWED LSS
2 DESIGNED 3 38,6650 e  N8.88523] SUBMITTED e
1 DRAWN ' RECOMMENDED shecA ol 23y
NO. DATE REVISIONS CHECKED APPROVED  JCHECKED =~ @\-. a#.6651 | APPROVED bnle”
CONSULTANTS SEDE =D\ 6/9/2024 | DRAWNG No. SHEET NO.
PROJECT MANAGER DATE THN-GN-04 | 4 o 37




TABLE 1 CLIMATOLOGICAL DATA FOR THE PERIOD 1990-2019 ‘ FIGURE 1 FLOW DURATION CURVE AT WEIR SITE

900 FIGURE 3 RATING CURVE AT WEIR CREST
Station NAN Elavation of station above M.S.L. 200  Meters 800 +195.00
Index station 48331 Height of barometer above M.S.L. 201.60 Meters 20 | +194.00
O —
. . » . +193.00 ]
Latitude 18" 46" 47.0° N Height of Thermometer above ground 1.20 Meters i /
o 090 +192.00 —
Longitude 100" 46" 40.0" E Height of wind vane above ground 12.00 Meters L) : ) B e
3 500 2 419100 —
= = L~
Height of rainguage 0.86 Meters S \ < u /
< 400 < +190.00 —
JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC | ANNUAL 5 o i P
o = +189.00
300 B
Pressure (Hectopascal)
+188.00
Mean 1,014.1 1,012.1 1,009.5 | 1,008.0 1,006.4 | 1,005.2 | 1,005.1 1,005.6 | 1,007.8 | 1,0111 1,013.2 | 1,015.0 | 1,009.4 200 7= \\ +187.00 ] /
Ext. max. 1,027.3 | 1,025.2 | 1,031.0 | 1,020.0 | 1,015.3 | 1,012.7 | 1,014.0 | 1,013.3 | 1,019.1 | 1,021.1 | 1,025.5 | 1,026.9 | 1,031.0 100 < +186.00 /
\._
Ext. min. 1,002.8 | 1,001.2 998.5 997.9 996.7 996.9 996.3 995.9 997.4 999.1 1,002.2 | 1,002.2 995.9 o) +185.00 R R L ! T Lo L
0 10 20 30 40 50 60 70 80 90 100
Mean daily range 6.6 7.1 7.2 6.8 5.6 4.7 4.3 4.5 5.2 5.5 5.8 6.2 5.8 ‘ ° 200 400 00 800 1000 1200 1400
Temperature (Celsius) PERCENT OF TIME EXCEEDED (%) DISCHARGE (CU.M./SEC.)
Mean 21.8 23.9 271 29.1 29.0 28.7 27.9 27.4 27.4 26.7 24.6 21.8 26.3
Mean max. 30.8 33.6 36.3 36.9 35.5 34.0 32.7 32.2 32.9 32.8 31.9 30.1 33.3
Mean min. 14.9 16.1 19.4 22.6 24.0 24.4 24.2 23.9 23.7 22.3 19.2 15.5 20.8
Ext. max. 36.8 38.8 41.8 43.3 42.5 40.3 39.5 37.5 37.0 37.0 36.7 35.3 43.3 ,
FIGURE 2 RELATIONSHIP BETWEEN ELEVATION AND CATCHMENT AREA
Ext. min. 6.7 8.0 11.0 16.2 19.2 20.4 20.2 19.6 19.5 13.4 9.3 2.7 2.7 10,000,000 : 1 e S Aot s s r —r—
________________________________________________________________________________________________________ ; ——— e s e o o e
Relative Humidity (%) ~ - S N
, o P t R
< NT3A
Mean 76.0 69.0 65.0 68.0 75.0 78.0 82.0 84.0 84.1 81.0 79.0 77.0 76.4 s v /,AL
z e
Mean max. 96.0 93.0 89.0 89.0 91.0 92.0 94.0 95.0 96.0 95.0 96.0 96.0 93.4 2 1000,000 ,’“ o
— Naz 7T
Mean min. 45.0 38.0 37.0 43.0 53.0 59.0 64.0 67.0 64.0 58.0 52.0 48.0 52.3 5
=
o /
Ext. min 19.0 17.0 13.0 19.0 25.0 26.0 38.0 29.0 43.0 35.0 33.0 26.0 13.0 e ///
_________________________________________________________________________________________________________ o
. . 100,000
Dew Point (Celsius) 8
& 8 ¥ N3
o N.49 7
Mean 16.6 16.9 18.9 21.8 23.6 24.2 24.2 24.3 24.2 22.8 20.2 17.1 21.2 “ L3 P N.B
________________________________________________________________________________________________________ n 9201 ¢ 7
. 3
Pan Evaporation (mm.) < Agozozs
Z 10,000 >
Mean—Pan 82.2 96.0 1274 140.8 138.9 17.4 103.0 93.7 97.8 102.0 87.5 78.6 1265.0 < 9080T ¢
‘‘‘‘‘‘‘ St et el el s ey s Al e R E Z
Cloudiness (0—-10) g
Mean 2.1 1.5 1.9 3.4 5.7 7.0 7.8 8.0 6.9 4.7 2.8 2.2 4.5
________________________________________________________________________________________________________ 0
VISIbI'Ity (Km) 10 100 T,OOO T0,000
07.00 LST 4.1 4.5 4.0 6.0 8.4 9.4 9.2 8.4 7.0 5.5 4.5 4.0 6.3 CATCHMENT (SQ.KM.)
wind (knots)
Mean 0.1 0.2 0.3 0.4 0.4 0.4 0.3 0.2 0.2 0.2 0.2 0.1 0.3
Prev. Wind S S S ) S S ) ) S Calm Calm SE -
Max 14.0 14.0 35.0 45.0 30.0 35.0 30.0 20.0 17.0 21.0 15.0 14.0 45.0
5t s e S R R TABLE 2 FLOOD PEAK DISCHARGE FOR VARIOUS RETURN PERIODS
Rainfall (mm.)
Mean 15.3 10.0 39.2 100.2 165.5 135.5 216.4 289.1 205.9 62.2 15.9 13.9 1269.1 RETURN PERIOD FLOOD PEAK  DISCHARGE
3
Num. of Days 2.1 1.6 4.2 89 | 148 15.6 19.4 22.3 17.6 9.8 2.7 1.4 | 1204 (YEAR) (M7 /SEC.)
Daily Max. 69.3 40.4 77.6 | 129.4 | 123.0 | 1435 | 1032 | 1366 | 1127 | 596 | 89.2 | 726 143.5 2 | 1,321
———————————— (~——~—)—-—————~~—-——~~~~~~~—~—~-~—-—~—~-~—————~——~—————————————-~--—-~—————————~—~~*———**———‘-—————- 5 1,799
Phenomena (Da
ys 10 2,152
Fog 7.3 0.8 0.1 0.1 0.0 0.0 0.0 0.0 1.1 4.7 10.0 13.3 37.4 o5 2,735 KINGDOM OF THAILAND
Department of Alternative
Haze 8.1 13.9 23.2 14.5 2.4 0.5 0.2 0.1 1.2 3.7 4.4 5.3 77.5 50 3,215 Energy Development and Efficisncy
( MINISTRY OF ENERBY
Hail 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 - 100 3,812
200 4375 THONG NOI DIVERSION WEIR HYDROPOWER PROJECT
ThunderStorm 0.3 0.5 2.8 7.6 9.5 6.3 5.0 7.0 6.4 2.6 0.5 0.2 48.7 ’ AMPHOE MUEANG NAN CHANGWAT NAN
500 5,368
Squall 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.2 1000 aq‘ea ELECTRO — MECHANICAL EQUIPMENT
GENERAL
HYDROLOGY DATA
Departmsent of Alternative
& Energy Developmeant and Efficiency
EFEL®FRONTIER ENGINEERING CONSULTANTS CO.,LTD. MINISTRY OF ENERGY
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KINGDOM OF THAILAND
NOTES : @ Department of Alternative
) HORIZONTAL CURVE OF INTAKE CHANNEL Energy Development and Efficiancy
1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS. UNLESS ( MINISTRY OF ENERGY
OTHERWISE SHOWN. COORDINATE Pl.. — PlL|DEFLECTION ANGLE| TL. | R LC. | BC. STA.| PL STA. | EC. STA. BEARING THONG NOI DIVERSION WEIR HYDROPOWER PROJECT
NO. PI. (A)
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. THN-GN-04 . AMPHOE MUEANG NAN CHANGWAT NAN
N E (m) (=" =") (m) | (m) | (m) (km) (km) (km) |(N/S =" ="E/W)
PL1 | 2,068,064.61 | 684581484 | - - - - - ~  |0+000.000 - - ELECTRO — MECHANICAL EQUIPMENT
REFERENCE DRAWINGS : PL.2 | 2,067,951.902 |684,557.889 | 115.152 | 52'—53'-44.90" |30.000|60.308|55.677| 0+085.152 | 0+115.152 |0+140.829| S 11— 49'~25.68" W INTAKE CHANNEL
1. GENERAL, GENERAL LAY—OUT OF PROJECT THN—-GN-02 PL3 |2,067,883.453 | 684,617.542 | 90.795 | 130°—59'-05.78" - - - - |0+201.600 ~ - PLAN AND SECTION A—A
2. INTAKE CHANNEL, SECTION B-B, C—C AND SECTION D=D  THN=IC=02 &Depertmentcfmbarnacive
Energy Development and Efficiency
3. INTAKE CHANNEL, SECTION E—E AND F—F THN-IC—03 EFEL®FRONTIER ENGINEERING CONSULTANTS CO.,LTD. MINISTRY OF ENERGY
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