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ABBREVIATIONS :

A CROSS—SECTION AREA OF FLOW

AC. ASBESTOS CEMENT PIPE

AGG. AGGREGATE

ALT. ALTERNATIVE

APPROX. APPROXIMATE

AZ. AZIMUTH

B. BEGINNING OF SURVEY

BC. BEGINNING OF CURVE

BF. BOTTOM FACE

B BEAM

BM. BENCH MARK

BOTT. BOTTOM

BRG. BEARING

CB.R. CALIFORNIA BEARING RATIO

c/C CENTER TO CENTER

€ CENTER LINE

CL. CLEARANCE

CM. OR cm. CENTIMETER

CMS. OR cms. CUBIC METER PER SECOND

CoL. COLUMN

CONC. CONCRETE

D DEGREE OF CURVE

DB. DEFORM BAR

d. DEPTH OF WATER

DIA. OR ¢ DIAMETER

DOH. DEPARTMENT OF HIGHWAY

DWG. DRAWING

DEDE. DEPARTMENT OF ALTERNATIVE ENERGY
DEVELOPMENT AND EFFICIENCY

E EAST

E END OF SURVEY

EA. EACH

E.C. END OF CURVE

ELT. THE ENGINEERING INSTITUTE OF THAILAND

UNDER H.M. THE KINGS PATRONAGE

EF. END OF FACE

EL. OR ELEV. ELEVATION

EXIST. EXISTING

EXP. EXPANSION

EXT. EXTERIOR

EX. EXTERNAL DISTANCE OF CURVE
f FREE BOARD , FINISH
FF. FAR FACE

F.SL. FULL SUPPLY LEVEL
FTG. FOOTING

HD. HEAD

HEX. HEXAGONAL

HOR. HORIZONTAL

HWL HIGH WATER LEVEL
1.0. INSIDE DIAMETER

IF. INSIDE FACE

IN. OR * INCH

INT. INTERIOR

INV. INVERT

Kq. KILOGRAM

K. KILOMETER

KPH, KILOMETER PER HOUR
KSC. KILOGRAM PER SQUARE CENTIMETER
L LENGTH OF CURVE
Le. LENGTH OF HORIZONTAL CURVE
LONG. LONGITUDINAL

LT LEFT

LWL, LOW WATER LEVEL

M. OR m. METER

mZoR m? SQUARE METER
M30R m?> CUBIC METER

MM. OR mm. MILUMETER

M./S OR m./s METER PER SECOND

MIN. MINIMUM

MAX.
M.S.L.
MISC.

N.F.
NGL.
NO. OR #
N.W.L.
oD.
O.F.
O&M
PC.

PI.

PL.
P.O.C.
P.O.T.
P.OST.
PRC.
PT.
PVC.
PVC.
PVI.
PVRC.
PVT.
Q.

QTY. QUAN.
R

r

RB.
RC.
RD.
REF.
REINF.
REQ'D
RID.
R.W.L
SCH.
SE.
SETC.
SP.CT

TIS.

TYP.

V.C.

Ve.

VOL.
w/

o]

P

MAXIMUM

MEAN SEA LEVEL

MISCELLANEOUS

NORTH

MANNING'S ROUGHINESS COEFFICIENT
NEAR FACE

NATURAL GROUND LEVEL

NUMBER

NORMAL WATER LEVEL

OUTSIDE DIAMETER

QUTSIDE FACE

OPERATION & MAINTENANCE

POINT OF HONRIZONTAL CURVATURE
POINT OF HORIZONTAL INTERSECTION
PLATE

POINT ON CURVE

POINT ON TANGENT

POINT ON SUB~TANGENT

POINT OF HORIZONTAL REVERSE CURVE

POINT OF TANGENT

POLYVINYL CHLORIDE

POINT OF VERTICAL CURVATURE
POINT OF VERTICAL INTERSECTION
POINT OF VERTICAL REVERSE CURVE
POINT OF VERTICAL TANGENT
DISCHARGE

QUANTITY

RADIUS OF CURVATURE
HYDRAULIC RADIUS

ROUND BAR

REINFORCED CONCRETE

ROAD

REFERENCE

REINFORCEMENT

REQUIRED

ROYAL IRRIGATION DEPARTMENT
RETENTION WATER LEVEL
SCHEDULE

SUPERELEVATION

SECTION

STANDARD PROCTOR COMPACTION TEST

SIDE SLOPE
STIRRUP

STATION

STANDARD

STRUCTURE

SYMMETRICAL

TANGENT LENGTH , THICKNESS
TON

THICKNESS

TOP FACE

THAI INDUSTRIAL STANDARD
SUPERELEVATION TRANSITION LENGTH
TYPICAL

VELOCITY OF FLOW

VERTICAL CURVE

LENGTH OF VERTICAL CURVE
VERTICAL

VOLUME

WITH

WATER CLOSET

ANGLE

DEFLECTION ANGLE

SYMBOLS :

® ® O 1
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$

:KM,H—OOO

— B o Ao o
AR RN

0G0 000000000
S&SS o%o aioﬁoto S

0,60,0,0.0000)

V77V 22 ZIETA

25.00 —

FLOW
———

TYPICAL NORTH ARROW

CENTER LINE

PAVED ROAD

DIRT ROAD, LATEITE ROAD OR TRACK

VILLAGE

CITY OR DISTRICT

POND OR SWAMP

CULVERT UNDER ROAD

BRIDGE

POLE

TEST PIT

EXISTING HAND AUGER

EXISTING BOREHOLES

BOREHOLES

DEGREE, MINUTE, SECOND

AT EQUAL DISTANCE BETWEEN CENTER TO CENTER

B.M.

STATION

8C., EC., PC., Pi, PT, PCV,, PVT.

WATER LEVEL

PLAN OF RIPRAP

PLAN OF SLOPE RIPRAP

SECTION OF DUMPED RIPRAP

SECTION OF HAND PLACED RIPRAP

SECTION OF SAND

SECTION OF GRAVEL OR COARSE AGGREGATE

SECTION OF ROCK

SECTION OF EARTH

SECTION OF BACKFILL

SECTION OF CONCRETE

STEEL SECTION

ELEVATION OR PLAN OF EARTH CUT OR FILL

ELEVATION OR PLAN OF ROCK CUT

ELEVATION OR PLAN OF SLOPE

NATURAL GROUND LEVEL

CONTOUR LINE

RIVER, STREAM OR NATURAL DRAIN

FLOW DIRECTION

SLOPE DIRECTION

SLOPE RATIO

GENERAL NOTES :

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS UNLESS OTHERWISE SHOWN.
2. DURING THE CONSTRUCTION PERIOD, IT IS THE CONTRACTOR'S OBLIGATION TO CHECK THE CORRECTION
OF ALL RELEVANT LOCATIONS, DIMENSIONS, ELEVATIONS AND OTHER DATA AS PROVIDED BY
THE DRAWINGS AND TECHNICAL SPECIFICATIONS BEFORE IMPLEMENTATION OF THE WORKS.
3. IN CASE OF ANY DETAILS NOT MENTIONED OR NOT SHOWN IN THE DRAWINGS OR TECHNICAL SPECIFICATIONS,
OR IN CASE OF ANY DISCREPANCY, DEFECTIVE DESCRIPTION, ERROR, DIMENSION OR AMBIGUITY 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 CHAMFERED 2 cm. UNLESS OTHERWISE SHOWN.
SLOPE IN CUT AND FILL SECTIONS, UNLESS OTHERWISE SHOWN, SHALL BE CONFORMED

N o o o

TO THE FOLLOWING TABLE OR AS DIRECTED BY FIELD ENGINEER.

EXISTING GROUND SLOPE EARTH HARD ROCK
1:5 CuT 1S FILL :S | CUT 1:S FILL 1:S
OVER 1:1 OVER 1:0.5 2/ 1/ 110 e
11 - 115 1:0.5 T 1:0 1/
1115 = 12 1:1 1:1 1:0 1:1
1:2 = 1:3 1:1 s 110 115
[ LOWER 1:3 1:1 1:2 1:0 1.2

2/ = FiLL SHOULD BE AVOIDED
1/ = FOR DOUBTFUL CASES CONSULT FIELD ENGINEER

STRUCTURAL DESIGN NOTES :

1. THE ULTIMATE COMPRESSIVE STRENGTH OF CONCRETE OF STANDARD CYLINDER (#0.15%0.30 m.)
TEST AT AGE 28 DAYS SHALL BE AS THE FOLLOWING, UNLESS OTHERWISE SHOWN.

fe' (ksc) DESCRIPTION
350 PRESTRESS CONCRETE
210 1. POWERHOUSE -
. LR e -

‘3. ANCHOR BLbCK PIPE SUPPORT

“‘2i0 wéECBNDARY CONCRETE

"140 | LEAN CONCRETE

2. UNLESS OTHERWISE SHOWN, THE FOLLOWING CLEAR COVER OF CONCRETE OVER OF THE REINFORCEMENT SHALL BE USED :

-~ FACE EXPOSED TO SCOUR 5.0 cm.
— FACE EXPOSED TO EARTH OR WEATHER 5.0 cm.
— FACE UNEXPOSED TO EARTH OR WEATHER 3.0 em.

3. 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.

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 8Y 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.

N0

8. THE FOUNDATION ELEVATIONS ARE SUBJECT TO CHANGE AS DIRECTED ACCORDING TO THE SOIL CONDITIONS.
9. ALL SIZES OF REINFORCING BARS AND STRUCTURAL STEELS ARE IN MILLIMETERS.
10. ALL STRUCTURAL STEELS ARE THOSE OF T.I.S. DESIGNATION Fe24.
11. REINFORCED STEEL BARS SHALL BE CONFORM TO T.I.S. AS FOLLOW :
~ DEFORMED BARS (SD30) — T.i.S. 24-2559
— ROUND BARS (SR24) — T.S. 20-2559
12. ALLOWABLE BEARING CAPACITY OF FOUNDATION
SHALL NOT BE LESS THAN AS FOLLOW :

— POWERHOUSE & TAILRACE Q; = 15 T/M.2
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& Department of Alternative
Energy Developmsnt and Efficiency
MINISTRY OF ENERGBY
PHLUANG 1 MINI HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
PART 1 : CIVIL WORKS
GENERAL
SYMBOLS, ABBREVIATIONS AND GENERAL NOTES
Doperimert of Ao
nergy Development ena Effolency
POM ruc vanacenent co.um. MINISTRY OF ENERGY
3 REVIEWED
2 DESIGNED )/ 21957 |SUBMITTED -
1 DRAWN 7" ): RECOMMENDED  ~— eSS
NO. DATE REVISIONS CHECKED APPROVED  |CHECKED J/ 981957 | APPROVED =t
CONSULTANTS bEDE h 2 17/03/2020 |DRAWING NO. SHEET NO.
PROJECT MANAGER DATE PL1-CGN-03 3 oF 14




TABLE 1 CLIMATOLOGICAL DATA FOR THE PERIOD 1988-2017

Station Armnphoe Mueang Changwat Chanthaburi Etavation of station above M.S.L. 2.68 Meters
Index station 48480 Height of barometer above M.S.L. 3.60 Meters
Latitude 12 37 0.0" N Height of thermometer above ground 1.25 Meters
Longtitude 102" 6’ 48.0" E Height of wind vane above ground 12.00 Meters
Height of rain gauge 1.00 Meters
Elements JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC | ANNUAL
Temperature (Celclus)
Mean 15.0 15.4 17.7 22.2 221 21.9 21.4 21.4 221 18.7 16.5 13.4 131
Relative Humidity (%) |
Mean 69 | 74 77 78 83 84 84 84 86 82 72 66 78.4
Mean Max. 85 89 92 92 94 94 94 94 95 93 85 81 90.7
Mean Min. 49 55 59 60 67 70 71 7t 7 65 56 49 61.8
Ext.Min. bo2a 23 33 37 39 51 51 43 41 30 28 19 19
Pan Evaporation {fm.) | .
Mean 138.5 125.0 144.4 1405 | 121.9 108.6 108.6 107.1 94.7 118.9 135.4 145.5 1,489.1
WATER SURFACE AREA (SQ.KM.)
5.00 T 3.20
: 4.00 3.5 I 3.0 2.5 2.0 1.5 1.0 0.5 0.0
| +80.00 : formd — — : ' +80.00
! T ! T i
! | - i [ |
4.50 |1 i % |Qg(mys)| i +7500 - 1 | i | +7500
| 5 3.29 . ‘ : |
‘ 0 | 226 220 T +70.004—+—+ j +70.00
N - -} ! H H i
15 1.82 200 - ; i
| i +65.00 I +65.00
| 20 1.38 | 65.0 r i ‘
| J 15 112 : i 3 +60.001 +60.00
i i 30 0.81 1 & a
~ | = L " - =z
35 0.66 3 i : g +55.001- < +55.00 £
- . 40 0.51 - I ! i = | -
S + 8 +50.00 -~ - SIN =t +50.00 &
. 45 0.36 P = ; ! 2
50 0.28 3 5 CAPAQITY ; F
- < 2 +45.00 - : : +45.00 @
70 1.07 2 o Elevation | Area | Volume AREA w
| T - I( ) . KM. 5
1 ‘ z & +40.004- mM.SL) (SOKM.) | (W) || +4000 &
i E— > +25.00 | 0.0000 | 0.0000 N >
1 & +50.00 | 2.0625 | 25.3040 ™~ &5
2.00 . v - g @ +35.00 H - - - ¥ Ny -—r +35.00 9
j | - . W ; +55.00 | 2.4375 | 36.9540 | b
! +60.00 | 2.7344 | 49.8580 ™
| H ; ] = : +30.00 i [ +65.00 | 2.9844 | 64.9560 +30.00
1.50 s - — | | T +70.00 | 3.2000 | 80.0000 ||
| Y - +25.00 1 80.00 | 3.4000 | 90.0000 {+* i +25.00
| | 0 5 10 15 20 25 30 35 40 45 50 55 60 T
1,00 b b Ne I A TME (br.) +20.00 R +20.00
1 FIGURE 2 RETURN PERIOD 1,000 YEAR AT PHLUANG DAM +15.00 ; ; : +15.00
; | | 0.00 1000 20.00 30.00 40.00 50.00 60.00 70.00 80.00  90.00
0.50 ——— = ¢ A | 1
| : | ; VOLUME (MCM.)
i : i i N FIGURE 3 RELATIONSHIP BETWEEN AREA
0.00 : : : ) .
° 10 20 20 40 50 60 70 80 90 100 AND VOLUME CURVE AT PHLUANG DAM
TIME EXCEEDED (%) .
DISCHARGE (CMS.
FIGURE 1 FLOW DURATION CURVE AT PHLUANG DAM MONTH ( ) MONTH RAINFALL (mm.)
0.35 APR 123.79
1.20 MAY 342,54
JUN 3.38 JUN 446.94
JuL 5.57 JuL 508.79
AUG 5.69 AUG 480.79
e A - . o KINGDOM OF THAILAND
SEP 4.21 SEP 500.38 Department of Alternative
- Ensrgy Oevelopment and Efficiency
oeT . s B oct 289.55 & MINISTRY OF ENERGY
NOV 0.78 NOV 37.85 PHLUANG 1 MINI HYDROPOWER PROJECT
DEC 0.79 DEC 702 AMPHOE KHAQ KHITCHAKUT, CHANGWAT CHANTHABURI
AN 097 JAN 22.41 PART 1 : CIVIL WORKS
FEB 052 FEB 32.66 GENERAL
MAR 072 MAR 82.31 HYDROLOGY DATA
NOTES : FIGURE & AVERAGE MONTHLY DISCHARGE FIGYRE 5 AVERAGE MONTHLY RAINFALL R Bevatopmere. ore ftcioncy
AT PHLUANG DAM POCM ~xc vanacement co.Lm. MINISTRY_OF ENERGY,
1. ALL DMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, AT PHLUANG DAM 3 — Reviewso  odp
UNLESS OTHERWISE SHOWN. P h DESIGNED = %1957 |SuUBMITTED P
2. DATA TABLE 1 OBTAINED FROM OUTFLOW RECORDS OF 1 DRAWN [ RECOMMENDED < 8
AMPHOE MUEANG CHANGWAT CHANTHABURI BY ROYAL IRRIGATION NO. DATE REVISIONS CHECKED APPROVED | CHECKED J/ 281957 | APPROVED sl
DEPARTMENT DURING 1988-2017. - mk 17/03/2020 |DRAWNG NO. SHEET NO.
N DEDE
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SCALE 1:500
WGS 84 GRID CO--ORDINATE DEPTH
NO. RILL
BENCH MARK b TYPE NORTHING EASTING M.
1 DH-4 ROTARY 1,416,785 191,026 5.10
SYMBOL
0_ DRILL HOLE
NOTES :

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.} ARE IN METERS,

UNLESS OTHERWISE SHOWN.

2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. PL1—-GN-03

+26.00 - e oo - --f+26.00
DH~4
+25.00 Approx.Elev,m.(MSL) +24.0 +25.00
Max. Water Levels(m)= —2.45
Date :25/10/2562
+24.00 L AGRGRS — o RO T B +24.00
A @ +23.00 1.00 i +23.00 a
1,416,800 N < = 4 z
Nl £ ;3:% 120 E
- 4 555 F3
- EXISTING OUTLET STRUC <} +22.00 - ' - o et +22.00 e
< K <
] T G g
o 5 fr
GM
+21.00~ = - - L5 +21.00
+20.00- - [ +20.00
64
+1gA00_ e *4 S . .__+1g.00
54321 5.10m.
+18.00 - +18.00
SCALE 1:50
<
SOIL PROPERTIES AND SPT (N,BLOWS) SOIL PROPERTIES AND SPT (N,BLOWS) DEGREE OF PERMEABILITY
RELATIONSHIP FOR COHESIVE SOILS. FOR COHESION LESS SOILS. 1= < 1 LUGEON OR <IOSCM/SEC = IMPERVIOUS
NUMBER CONSISTENCY NUMBER CONSISTENCY 2 = 1-5 LUGEON OR 155— 5)(10_50M/SEC = SEMI — IMPERVIOUS
5 - B _
| BLOW/FOOT (N) BLOW,/FOOT (N) 3 = 510 LUGEON OR 5xg— 10_34M/SEC = SEMI ~ PERVIOUS
1418700 N 4 = 10-50 LUGEON OR 10 — BX10 CM/SEC = RATHER — PERVIOUS
w LESS THAN 2 VARY SOFT o4 VARY LOOSE 5 = > 50 LUGEON OR >5XI5 CM/SEC = PERVIOUS
8 —4 SOFT 4-10 LOOSE
2 4-8 MEDIUM 10-30 MEDIUM DENSE
8-15 STIFF 30-50 DENSE
15-30 VARY STIFF MORE THAN 50 VERY DENSE
MORE THAN 30 HARD
Explanation
DH—4 - Hole No.
KINGDOM OF THAILAND
Approx.Elev.,m.(MSL) +24.0 ——Elev. m.(MSL.) Oepartment of Alternative
Max. Water Levels(m)= —2.45 ~ Water kevel (m.} Energy Development and Efficiency
Date :25/10/2562 ~———--Drilling Date MINISTRY OF ENERGY
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