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GENERAL NOTES :

ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS UNLESS OTHERWISE SHOWN.

w

~

DURING THE CONTRUCTION PERIOD, IT IS THE CONTRACTOR'S OBUIGATION 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.
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 AMBIGUTY BETWEEN

OR IN ANY OF THE DRAWINGS, T IS THE CONTRACTOR'S RESPONSIBILITY TO CORRECT AND/OR ADWST

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 om. UNLESS OTHERWISE SHOWN.

SLOPE IN CUT AND FiLL SECTIONS, UNLESS OTHERWISE SHOWN, SHALL BE CONFORM

TO THE FOLLOWING TABLE OR AS DIRECTED BY FIELD ENGINEER.

EXISTING GROUND SLOPE EARTH HARD ROCK
1:5 1:8 1:S 1:5 1S
OVER 1:1 over 1052/ 1/ 1:0 1/
11 -~ 115 0.5 i 10 v
115 - 1:2 11 11 1:0 11
1:2 - 123 1 115 10 1:1.5
LOWER 1:3 11 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 CONGRETE OF STANDARD CYLINDER (40.15x0.30 m.)

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

n

DESCRIPTION fc' (ksc)
PRESTRESS CONCRETE 350
1. CONCRETE FOR SLAB N BRIDGE 210
2. WEIR
3. FOREBAY
4. POWER HOUSE
5. TAILRACE
1. MANHOLE 175
2. ANCHOR
LEAN CONCRETE 140

UNLESS OTHERWISE SHOWN, THE FOLLOWING CLEAR COVERING OF CONCRETE OVER REINFORCEMENT SHALL BF USED -

~ FACE EXPOSED TO SCOUR 5.0 cm.
~ FACE EXPOSED TO EARTH OR WEATHER 7.5 om.
~ FACE UNEXPOSED 7O EARTH OR WEATHER 4.0 om.
3. THE REINFORCEMENT LAP SPLICES SHALL NOT BE LESS THAN 50 DIAMETERS
OF BIGGER THAN BAR WITH HOOKS, UNLESS OTHERWISE SHOWN.
4. EMBEDDED METALWORK SHALL BE SECURELY FASTENED IN POSITION BEFORE PLACING CONCRETE.
5. ALL CONSTRUCTION JOINT SHALL BE TREATED AS DIRECTED IN ORDER TO ASSURE THE BEST BOND.
6. A S om. (MIN.) LAYER OF LEAN CONCRETE SHALL BE PLACED BELOW CONCRETE STRUCTURES.
7. THE STRUCTURES SHALL BE PLACED ON UNDISTURBED SOILS OR COMPACTED FiL
AND BACKFILL AROUND THE STRUCTURES SHALL BE WELL COMPACTED.
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 MILUMETERS.
10. ALL STRUCTURAL STEELS ARE THOSE OF T.LS. DESIGNATION Fe24.
11. REINFORCED STEEL BARS SHALL BE CONFORM TO T.LS. AS FOLLOW :
~ DEFORMED BARS (SD30) — T1S. 24-2548
~ ROUND BARS (SR24) — TLS. 20~2543
12. ALLOWABLE BEARING CAPACITY OF FOUNDATION KINGDOM OF THAILAND
SHALL NOT BE LESS THAN AS FOLLOW : MINISTRY OF ENERGY
2 ' DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
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FIGURE 1 DESIGN FLOOD HYDROGRAPH FOR VARIOUS RETURN PERIODS FIGURE 2 FLOW DURATION CURVE AT WEiR SITE
TABLE 1 CLIMATOLOGICAL DATA FOR THE PERIOD 18712000 B
L_Tr = 100D YEAR 8
120
-—Tr = 50 YEAR A
Station MAE 30T Elevation of station above M.S.L. 196  Meters Tt = 200 YEAR
index station 48375 Height of barometer above M.S.L. 197 Meters ) é Ty = 100 YEAR 3 s
~ bl
Latitude 16 40 N Height of thermometer above ground 1.50 Meters 8 80 SIS —Tr =50 YEAR 2 ‘
w 3 5
Longitude 9B 33 ¢ Height of wind vane above ground 11.50 Meters > L\\ i‘“MTr F 20 YEAR § \
Height of rain gauge 0.86 Meters § TSN f~——Tr = 10 YEAR 2 A
eight gaug - e g e =5 YEAR S \
8 = 3
JAN FES MAR APR MAY JUN JuL AUG seP ocT NOV DEC ANMUAL % 40— \
Pressure (Hectopascal) s
1
Mean 1012.3 | 10107 1009.1 ] 1007.5 | 1006.2 | 10055 | 10058 | 1006.0 | 1007.3 | 1008.3 10115 | 10132 | 10087 \NMM__\
R o .
Ext. max. 1023.1 10211 | 1021.4 1016.2 | 10140 | 1012.8 10121 | 10124 | 10149 1017.1 | 1021.2 | 10240 | 1024.0 e e e e e  anae X Ot o L
Ext. min, 1002.6 | 1001.7 | 1000.2 999.0 997.4 987.1 997.0 997.3 998.6 999.9 1001.8 | 1003.4 | 997.0
TIME (HOURS) PERCENT OF TIME EXCEEDED (%)
Mean daity range 6.3 6.4 6.4 6.0 4.9 36 3.6 38 4.9 53 5.3 5.9 5.2
Temperature (Celsius) FIGURE 3 RELATIONSHIP BETWEEN ELEVATION FIGURE 4 RELATIONSHIP BETWEEN ELEVATION
Mean 218 24.2 27.1 29.0 278 26.2 25.6 25.4 26.0 25.9 24.1 217 25.4 AND DISCHARGE AT WEIR SITE AND DISCHARGE AT POWERHOUSE
Mean max. 31.0 334 35.6 36.5 339 311 301 29.8 32 31.8 30.9 30.0 321 +386.00 +291.00
Mean min. 14.6 16.2 19.6 22.9 239 235 234 23.0 231 22.2 19.0 15.1 20.5 +395.50
+289.00
Ext. max. 35.4 37.5 39.4 40.6 416 36.4 35.6 35.4 35.8 38.2 36.5 35.0 41.6 +395.00 //
Ext. min. 5.5 9.4 1n.e 17.6 19.5 211 20.9 21.0 19.3 14,2 8.4 45 45 T emeso 1 4 s
d +, .
3 =
z L z
. o ~ X 285.00
Relative Humidity (%) [ e g7
£ >
3 +393.50 i)
Mean 72 64 60 63 76 84 86 87 85 82 78 75 76 z 7 o amsoo
Mean max. 94 90 85 84 90 85 g5 a6 96 95 85 85 83 = +393.00
Meon min. 40 34 34 40 56 69 73 67 62 62 52 45 54 / +281.00
+392.50
Ext. min. 72 64 60 63 76 84 86 87 85 82 78 75 76
+3982.00 +279.00 Ty LENanS S e ¢ T L A R S S T T
Ext. min. 72 64 80 83 76 B4 86 87 85 B2 78 75 76 I3 50 100 150 200 250 150 200 250 250 o 50 1oo 150 200 250
DISCHARGE (CU.M./SEC.) DISCHARGE (CU.M./SEC.)
Dew Point (Celsius)
Mean 15.7 15.8 17.7 20.3 226 231 22.9 22.9 23.4 22.4 19.4 16.2 20.2
Evaporation (mm.) FIGURE 5 RELATIONSHIP BETWEEN ELEVATION FIGURE 6 RELATIONSHIP BETWEEN MEAN ANNUAL SUSPENDED SIDIMENT
’ AND DISCHARGE AT BRIDGE AND CATCHMENT AREA.
Mean—pan 119.8 144.8 196.9 212.0 164.9 103.6 95.0 88.1 103.8 122.3 121.4 118.3 | 1590.9
+28800
Cloudiness {0~10}) +287.50 -
Mean 2.6 2.4 2.8 4.1 6.9 8.6 8.9 9.1 8.1 6.2 4.2 2.8 5.6 .
;‘; +267.00
z
Sunshine Duration (hr.) NO  OBSERVATION :
£  +28850
1
Z
Visibility (km.) o +286.00
0700 L.S.T. 2.0 2.8 3.0 4.9 7.2 8.0 7.7 7.4 68 4.9 4.0 2.4 5.1
Mean 6.1 5.6 5.0 7.1 10.0 10.0 9.6 9.2 3.9 9.1 8.5 7.3 8.1 28350
+2BH00 gy : N T 5 e . . i
L T
Wind (Kl’\OtS) Q 50 100 150 200 250 0 100 1000 10,000
Mean wind speed 1.4 2.0 2.8 3.6 2.8 2.3 2.2 2.0 1.5 1.7 2.2 1.9 2.2 DISCHARGE (CUM./SEC.) CATCHMENT (SQ.KM.)
Prevaiting wind W W w w W w w w w E E £ -
Max, wind speed 21 38 58 42 38 33 25 28 33 35 25 27 58 FIGURE 7 RELATIONSHIP BETWEEN CAPACITY-—-AREA
AND ELEVATION AT WEIR SITE
Rainfalt {mm.) WATER SURFACE AREA (SQ.M.)
00 5000 10000 SO0 0
Mean 2.3 8.0 8.7 38.9 168.8 235.3 312.4 333.3 159.9 98.8 24.7 42 | 13953 e03 ojsm fat bt °
Mean rainy day 0.7 0.8 1.7 4.8 16.6 24.8 26.4 26.9 20.3 12.3 3.6 0.8 139.7 +402.00 Yy
. . 401.00
Daily moximum 14.4 73.0 22.6 58.7 96.2 89.3 207.4 118.8 79.0 67.9 51.0 61.7 207.4 3 Loom KINGDOM OF THAILAND
b =
4 a0 - — MINISTRY OF ENERGY
Number of days with S s — DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
E
i +397.00
Haze 24.0 26.6 29.9 22.6 3.8 0.0 0.1 0.0 0.7 3.6 7.0 13.6 131.9 é +396.00 // < HUAI PA PU HYDROPOWER PROJECT.
Fog 15.9 5.6 1.8 0.2 0.1 0.1 0.1 0.3 1.4 4.9 7.8 16.4 54.6 W 439500 7 X .
Hall 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 +394.00 CIVIL. WORKS
+393.00 \i
Thunderstarm 0.1 0.9 18 5.5 10.2 28 22 16 8.0 55 0.8 0.1 37.5 +392.00 GENERAL
a 20000 40000 0000 80000 100000
Squat 0.0 0.1 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.6 HYDROLOGY DATA
CAPACITY (CU.M.) —
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BH—4
g N % o +398.000 eweg - (FI8TT74). s
3 2 R 18/10/2551 G S A
b : o Sandy_elastic SEt_(MH)
g 2 g +397.000 oo e T aodyslastic. it () DEGREE OF PERMEABILITY
+ <+ < ey RS AN 50/12em
1.816,750 N — 1,816,750 N 3 1.45 m. s
r - 4 | +396.000 g e < 1 LUGEON OR < 16 CM/SEC = WMPERVIOUS
$ -5 -5
= 1-5 LUGEON OR 10 - 5x10° CM/SEC SEMI—IMPERVIOUS
g | +395.000 imestons. g e 5 4
S Limestone. medium har 5-10 LUGEON OR 5x10 ~ 10 CM/SEC SEMI-PERVIOUS
—4 4
§ | +394.000 e 10-50 LUGEON OR 10 — 5x10  CM/SEC RATHER-PERVIOUS
b1 -4
o = PERVIOU
—{9— 3 | +3e3.000 44— _ > 50 LUGEON OR > 5x10 CM/SEC= PERVIOUS
i [} 50 100x s
+392.000 e S — % R.Q.D. '
5.00 m.
@ < 25% VERY POOR ROCK
B +391.000 -
o : 25 ~ 50% POOR ROCK
E i
1B16.650 N b— . %S 50 ~ 75% FAIR ROCK
B16.850 1 2%y GEOLOGICAL PROFILE ALONG CENTERLINE OF FORBAY
O 75 ~ 90% GOOD ROCK
e A Y \ | SCALE 1+100 90 ~ 100% VERY GOOD ROGK
e oA
3 \\ \ A
| BH-5 DEGREE OF HARDNESS
+288.000 (+288.000) —
. . 7 NSty sand (GM) VH VERY HARD ROCK
& 1.00 m.
+287.000 e ™ — H HARD ROCK
Sandy elastic Sit (MH) MH MEDIUM HARD ROCK
+286.000 -
3 S SOFT ROCK
T +285.000 3.00 m. VS VERY SOFT ROCK
1,816,550 N }—. 186,550 n 4 ’ 1/10/255% g 34 o
: 220 = = +284.0004 Sandy silt with Gravel (ML)
38 £ : 40 DEGREE OF WEATHERING
I3 ~ e
8 _ | +283.000 p TAE FR FRESH ROCK
2 Limestone, soff 1o medium SW  SLIGHTLY WEATHERED ROCK
5 | +282.000 ' hard -
& 6.70 . MW MODERATELY WEATHERED ROCK
B 4281000 HW  HIGHLY WEATHERED ROCK
core loss at 6.70-9.80 "
FRB0.000 A IR CW COMPLETELY WEATHERED ROCK
+278.000 TR
Claystone, dark gre
1,816,450 N L —J 1,816,450 N +278.000 — ey
e8] 280 . w w 3 000 3¢, 100%
=3 ¥ (=3 (=3 o ! m,
3 Sa B3 $ B 20 o R g +277.000
'3 v S o ' o w3
© «w w0 w0
<+ -+ k3 <+
SCALE 11750 “n SCALE 11100 £
i BH—1 I . - BH-3 e e R TS T T T T Well-graded sand (SW) ,jf,:/:, Sandy Fat Clay (CH)
B I T T (33@6“523@ T o0 -
™ NG.L. PP Siity sond (SM 5T5T) )
+396.000 (o T Slity~so (SKy - i“ 7 o0 33351 Poorly graded grovel (GP) Limestone
oLy 12/10/255 1.00 " = N . R - ‘A . .
+395.000 e PooTly gradad —gravel “with™ sand (GPY" 4 = Sity sond (SM) Sandy”stastic” st (MH) Sitty sand/Siity Sand with Gravel (SM) Corbonaceous Shals
2.00 m. 14/10/2881F7
+394.000 Ao ] e - 2 Iy +:00-ms e e e 300 m.
Gravelly silt with sond (ML) 7,95,(155 /’:,'//: Sondy Fat Clay (CH) Well-graded sand (SW) Sandy silt/Gravelly sitt with sond (ML) Calcareous Claystone/Claystone
+393.000 - - ... Sondy Fol Glay () _ B A5 i
4.00 m. 3.00 m i
e e Lz b4 ad " S Sandy elostic Silt {MH)
+392.000 R 1 Well-graded sand (SW) 4
Siity sand with gravel (SM) 2.36x13° 4.00 m. ’Pt’:(’)f{y’gmrded sand W(S:P‘)_
| TIOT000 Sondy s (ML) EXPLANATION
-1 6.00 m. - 5.00 m. Static water jevel -
";- +390.000— Twetgraded sond(SwWy . Calcareous Claystone with dote measure | BH—4 Orit Hole No.
__7.00 m. 7.95x10 [ 75.65 m. Limestone 15/10/255 (+399.500) Ground Elevation {m. M.S.L.)
g | +389:0001 - 507 T2em Seidy F Gt Cldy (CHY ~ T e e o " F—"6.25 m. Assurned top of otk /(///7\\\\ Uimestone, soft to medium hord B T TR AN T T T T AN T T T T
:: 388.000 50 /1cm  6.00 m, Calcareous Claystone / {arbonaceous shale seam 0t 9.05-9.35 m. Sandy slostic Sit () Soil Typa
g | *+388.000+ B R T oo T core loss ot 7.00-3.50m. - - -~ 1.45m. Depth of Changing
= R - . - A Permeability (cm/sec) —7.95x10
*é Limestone, medium hard 5‘57><1C$5 s X \\\V/'/('/ Y SPT-N Vdlue (blowcount/foat)
& | +387.000+ S . — C
iad L ;
Limestone, - ~Rock Type
+386.000 . e i 2 modium hard 7w
15.78 L . ,
g 1.95xm:., : Carbonaceous shale seam a1 950 -10.00 m b R e Core Recovery (%)
+385.000 P ’ Limestons, soft of medium hard RQD%
core loss at 10.50-13.40m ) 7 \\\Xm
+384.000 - R - B
e — < ‘///fr 5 11.40 m. 100%
+383.000 e LimestoRB, madium hard VW 7.95x10 Carbo ous Shale, soft Battom of hole
g . e LA madim . ) 2
b ; T"‘ © 50 008
382.000 S 12.00 5.7 o 5o 1o ] KINGDOM OF THAILAND
+382.00 Ten " * - 74.00 m.
14.00°m. > MINISTRY OF ENERGY
+38 1,000 ; . - DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
f 20.80 l 16.98 ;
_— A - oo e H —
+380.000 T HUAI PA PU HYDROPOWER PROJECT
CIVIL WORKS
GEOLOGICAL PROFILE ALONG CENTERLINE OF WEIR CREST GENERAL
00
| SeALE 101 GEOLOGICAL DATA
g N—
% DEPARTMENT OF ALTERNATIVE ENERGY
2 NOTES MAHA MAKORN CONSULTANTS €O LTD. DEVELOPMENT AND EFFICIENCY
i
0 10 20 30 40 50 60 7.0 B8O 3 JReviewen %?{41’
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ELEVATION (M.MSL.)

2 \P2RIHIIIITIITIIIIIRIT \HPP ~GH—06

+700.000
+650.000 —1- DT - )
+600.000 —1- e e = — B L I — e +597.040 EMERGENCY WATER PRESSURE MINIMUN OF 1.80 x STATIC HEAD
+550.000 -~ S - ~ .
T e e - - 1541890 MINIMUM HEAD UNDER NORMAL OPERATING CONDITIONS 1.30 x STATIC HEAD
+500.000 B~ - = R
+450.000
+400.000 e e - - --— $£398.500 STATIC HEAD UNDER NORMAL CONDITIONS AT THE FOREBAY
+392.789 MINIMUM HEAD UNDER NORMAL OPERATING CONDITIONS
+350,000 — - R e s B
T e POWER HOUSE
+300.000 PENSTOK o : T
-~ — +288.200 END OF PENSTOCK
+250.000 - et e s - S —
+200.000
373.556
[~——START 0F PENSTOCK |- END OF PENSTOCK
DISTANCE (M.) LONGITUDINAL SECTION
VERT.  1:2,000
SCALE guo& 1:1,000
NOTES :
1. THE DATA SHOWN ON THIS DRAWING IS PROVISIONAL AND WiLL BE REVIEWED 01020 40 60 80 100 120 140 160
WHEN THE ACTUAL TURBINE CHARACTERISTICS ARE KNOWN. — e, — oo
2. IT HAS BEEN ASSUMED THAT STEEL FOR THE PRESSURE PIPELINE CONFORMS SCALE 1:2,000 METERS
TO STEEL TYPE SS41 OF THE JAPANESE INDUSTRIAL STANDARD JiS G 3101 LOAD CASES ALLOWABLE TENSILE STRESS
3. THE THICKNESS OF THE PIPE SHELL SHALL INCLUDE A TOLERANCE OF 2 MM. 0 10 20 30 40 S0 80 70 80
FOR CORROSION AND SHALL BE DESIGNED FOR THE LOAD CASES SHOWN IN EXTREME WATER PRESSURE RESULTING 1.00 x MINMUM YELD STRESS ALE 11000 .
12 v M -
THE TABLE BELOW FROM SLOWDEN CLOSURE OF THE TABLE VALVE
4. WELD EFFICIENCY ON THE PRESSURE PIPELINE SHALL BE AT LEAST 90% £
EMERGENGY WATER PRESSURE AND ALL 0.75 x MINIMUM YIELD STRESS
S. THE LOADING CASES MAY BE MORE FULLY DEFINED AS BELOW : OTHER NORMAL LONGITUDINAL LOADS
NORMAL  ~ INCLUDES NORMAL WATER PRESSURE AND NORMAL LONGITUDINAL
NORMAL WATER PRESSURE AND ALL KINGDOM OF THAILAND
LOADS SUCH AS WEIGHT OF PIPEUINE, ANCHOR BLOCK, EXTERNAL 0.60 x MINIMUM YIELD STRESS MINISTRY OF ENERGY
SO AND WATER PRESSURE OTHER NORMAL LONGITUDINAL LOAGS
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
EMERGENCY - INCLUDES LOSS OF A SUPPORT OR LOADING DUE TO TEST PRESSURE .
OR IMPOSITION OF DESIGN EARTHQUAKE ON NORMAL CASE HUAI PA PU HYDROPOWER PROJECT
EXTREME  ~ INCLUDES EXTREME WATER PRESSURES IN PIPELINE OR INCIDENCE
OF MAXIMUM CREDIBLE EARTHQUAKE PLUS NORMAL WATER PRESSURE CIVIL WORKS
6. THICKNESS OF PENSTOCK DESIGNED BASE ON PRESSURE RISE HEAD (WATER HAMMER) GENERAL
= 1.8 X STATIC HEAD = 198.540 M. POWER WATERWAY HYDAULIC GRADE LINE
7. TURBINE PERFORMANCE, CLOSING TIME (6 SECCONDS APPROXIMATELY) WILL BE SPECIFIED '

— w—
IN THE BIDDING DOCUMENTS. DEPARTMENT OF ALTERNATIVE ENERGY

MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
3 R REVIEWED %%
2 DESIONED L A, ruzes AT ssaew Jsusmried S /e
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GENERAL PLAN
SCALE 1:20,000
0 500 1,000

SCALE 1:20,000

1,817,000 N

1,819,000 N

1,818,000 N

4 1,816,000 N

4 1,815,000 N

1,814,000 N

1,813,000 N

1,812,000 N

1,811,000 N

1,810,000 N

1,500

METERS

6.00

4.00

1.00

2.00 2.00

SINGLE SURFACE TREATMENT
DOUBLE SUREFACE TREA[FMENT

5%

GROUND EEVATION

SOIl. AGGREGATE 0.20 m. C.B.R. » 25%,
95% MODIFIED PROCTOR DENSITY (MIN.)
—EMBANKMENT C.B.R. > 4%,

95% STANDARD PROCTOR DENSITY (MIN.)

\—T0P SOIL 0.10 m. SODDING

CRUSHED STONE SOW. AGGREGATE TYPE BASE (MIN.) 0.15
C.B.R. » 80% 95% MODIFIED PROCTOR DENSITY (MIN.)

3

——GRADE ElgEVATtON

— Slo,
\—~SELECTED METERIAL C.B.R. >
95% MODIFIED PROCTOR DENS#TY (MIN.)
0.30 STRIPPING

TYPICAL SECTION OF ACCESS ROAD

NOT TO SCALE

TABLE 1 PAVEMENT AND SHOLDER OF ACCESS ROAD

SHOLDER
NO, KM. TO KM. PAVEMENT MIN. CBR. REMARKS
L R
1 |0+000.000-2+184.723 (NO.1) 4.00 1 1 6% SELECT MATERIAL
2 |0+000.000-1+709.000 (NO.2) 4.00 1 1 80% LATERITE
B85% CRUSHE STONE
TABLE 2 SIDE SLOPE AND BACK SLOPE
HIGH OF CUT AND FILL EARTH WEATHER ROCK ROCK
(m.) cut | oAt | ocur | A | ocut | e
0.00 ~ 3.00 m. z1 2:1 11 151 | 02501 101
> 3.00 m, 1.5:1 1.5:1 G.5:1 11 0.25:1 1

NOTES :

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN

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

REFERENCE DRAWINGS :

1. ACCESS ROAD, NO.1, PLAN AND PROFLE

2. ACCESS ROAD, NO.2, PLAN AND PROFILE

HPP—AR-02 TO HPP-AR-05

HPP~AR~06 TO HPP-AR-08

3. ACCESS ROAD, TYPICAL SECTIONS, STOPPING AND PASSING PLACES HPP-AR-09

KINGDOM OF THAILAND
MINISTRY OF ENERGY

DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY

HUAl PA PU HYDROPOWER PROJECT

CIVIL WORKS
ACCESS ROAD
GENERAL PLAN

MAHA NAKORN CONSULTAMTS CO..LTD.
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DEPARTMENT OF ALTERNATIVE ENERGY
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S
BEGINNING OF ACCESS ROAD NO.1 . o
STA.0+000.000 %, %, 6 50 &
1,815,067.004 N § %600 c PLAN Yol
v
466,643.500 £ o SCALE 1:1,000
N
+417,00 . : 1 ; +417.00
+416.00 i i i i +416.00
+415.00 { : j : +415.00
+414.00 X ; ; : +414,00
+413.00 i i | 1 +413.00
+412.00 ! 1 —~NGL e |-GRADE LINE OF ACCESS RDAD ] : +412.00
+411.00 . ; STA. Olr420 . H +411,00
+410.00 - i | PIPE_CULVERT 1-91.00x12/00 M. i =" | +410.00
— +409.00 ] 1 P e = SEE_DHTAIL DWG. HPP—ARL10 | - +409.00
-4 | 40800 2 = el ; R il 1 S _ ; S +408.00 |
V| +40700 S L= } i T i ikl v X é +407.00
Z | +40600 ol A i ] B | St - ! ! +406.00 |
£ |-+40500 4 g =N =Y 2 g 2 +£405.00 ]
i +404.00 Q9 S - = S Sl S S Sl +404,00
Z | #0300 s P o R 3 gl 2 gl F! +403.00
- ]
= 402,00 o0 - £ 3 £ & X E +£402.00
< |+40100 gig - -7 R < <1 <2 <1 +401.00
& |x40000 zii L— nl % o I Y +400,00
o 239000 gi< Rl g, s S g I £399.00 |
+398.00 ajv — - . o [ oy [N o +398.00 |
+397.00 = : ! : ' +397.00 |
. +386.00 i i 1 i +396.00
. +£395.00 i i { i +395.00 ]
+394,00 ! T i i 000
393,00 : ; ; : 435500 ]
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0+000 0+050 0+100 0+150 0+200 0+250 0+300 0+350 0+400 0+450 0+500 0+550 0+600
DISTANCE — STA.
HORIZONTAL CURVE PROFILE
HORIZONTAL SCALE 1:1,000
. : . g COORDINATE OF PL ANGLE T _ ) ,
NO. OF PL PL TO PI R t 8e EC BEARING VERTICAL  SCALE 1:200
CURVE Sta. m. N € 1 m. m. m. Sta. Sta. KINGDOM OF THAILAND
BEGIN | 0+000.000 1,815,067.004 | 466,643.500 NOTES: P ARTHENT MINISTRY OF ENERGY
92,155 S B7-01'-04" W N ! SE SHOWN DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
1 0+092.155 1,815,062.210 | 466,551.471 10-02-37" | 9.666 |110.000] 19.282 | 0+082.489 | o+101.771 1. ALL DIMENSIONS AND ELEVATIONS (M.SL.) ARE IN METERS, UNLESS OTHERWI
25081 |- N 82-56'-18" W 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP~GN-03
2 0+117.286 1.815,065.306 | 466,526,481 70-00'-30" | 10.505 | 15.000 | 18.328 | 0+106.781 | 0+125.109 HUAI PA PU HYDROPOWER PROJECT
80.871 N 12°-55—49" W 3. ALGNMENT OF ACCESS ROAD SHALL BE JUSTIFIED BY FIELD ENGINEER IN THE FIELD TO SUIT THE TOPOGRAPHY )
3 04195.476 1,815,144.126 | 466,508.385 6--25'-41" | 9546 |170.000] 19.073 | 0+185.929 | 0+205.002
48.162 N 19%-21-30" W
4 0+243.618 1,815,189.564 466,492.421 16'-19'-12" | 8603 | 60.000 | 17,090 | 0+235.015 | 0+252.105 REFERENCE DRAWINGS : CiVIiL WORKS
62.266 N 35-40'-42" W 0 TO STA.1+200.000 HPP—AR—03
o 5 0+3085.767 1,815,240.143 | 466,456.105 17°-01'-07" | 8.977 | 59.999 | 17.822 | 0+4296.790 | 0+314.612 1. ACCESS ROAD NO.1, PLAN AND PROFILE, STA.0+600.00 e 09 ACCESS ROAD
33.636 N 52°-41~49" W 2. ACCESS ROAD, TYPICAL SECTIONS, STOPPING AND PASSING PLA HPP—AR~
6 0+339.270 1,815,260.528 | 466,429.349 17°-32'-16" | 9.255 | 60.000 | 18.365 | 0+330.016 | 0+348.381 NO.1, PLAN AND PROFILE, STA.0+000.000 TO STA.0+600.000
41.252 N 35'-00'-34" W 3. ACCESS ROAD, TYPICAL RC. PIPE, INSTALLATION AND REINFORCEMENT HPP—AR-10 . Bt
i 7 0+380.376 1,815,204.253 | 466,405.594 19°-18'~08" | B.503 | 50.000 | 16.844 | 0+371.876 | 0+388.720 DEPARTMENT OF ALTERNATIVE ENERGY
35.782 N 15-51'~26" W Bl MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
; 8 0+415.993 1,815,328,674 | 466,395.817 9'-43-28" | 9.357 |110.000 | 18.669 | 0+406.642 | 0+425.311 L TS5e S
85.959 — N 25'-34'-54" W 0 5 10 15 20 3 REVIEWED A3
g 3 0+501.913 P 1,815,406.207 | 466,358.700 14'-06'~ 40 9.901 | 80.000 | 19.703 | 0+482.011 | 0+511.714 pS——— e 2 SESIeNED ﬂé poy— e JsuBTTED By A
3 10 | 0+590.489 i 1,815,493.304 | 466,341.027 6-11'-03" | 9.724 |1B0.000| 19.428 | 0+560.961 | 0+600.389 SCALE 1:200 METERS 3 | DA e SR RECOMMENDE Dol N g WM @A
68.589 N 173917 W
4 1 0+659,2585 1,815,568.663 | 466,320.225 14°-15'-07" | 18.752 |150.000| 37.311 | 0+640.502 | 0+677.813 0 510152025 50 100 NO- DATE REVISIONS CHECKED APPROVED  JCHECKED é An.aes{JAPPROVED el
p [DRAWING NO. SHEET NO.
oL OED 8/42 751
3 SCALE 1:1,000 METERS CONSULTANTS . PROJECT MANAGER DATE HPP—-AR—02 8 OF 100
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DISTANCE — STA.
HORIZONTAL CURVE
HORIZONTAL SCALE 1:1,000
NO. OF PL PL TO PL COORDINATE OF Pl ANGLE T R L BC. EC. BEARING VERTICAL  SCALE 1:200
CURVE Sta. m. N £ i m. m m. Sta. Sta. A
—e NOTES: KINGDOM OF THAILAND
10 0+590.685 1,815,493.304 | 466,341.027 6°-11'~03 9.724 |180.000] 19.428 | 0+580.981 | 0+600.389 MINISTRY OF ENERGY
68.589 N 17°-39'-17" W 1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN
1 0+659.255 1,815,558.663 466,320.225 14°-15'~07" | 18.752 |150.000| 37.311 | 0+640.502 | O0+677.813 TERNATIVE ENERGY DEVELOPME]
100.295 N 3-24'-10" W 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO, HPP—GN-03 DEPARTMENT OF ALTER NT_AND EFFICIENCY
12 0+759.356 1.815,658.781 466,314,272 16°-38'-57" | 19.022 |130.000| 37.775 | 0+740.334 | 0+778.109 Al i Y F NGINEER N THE FIELD TO SUIT THE TOPOGRAPHY
a7.552 N 2003 07" W 3. ALIGNMENT OF ACCESS ROAD SHALL BE JUSTIFIED BY FIELD ENGINE i HUAI PA PU HYDROPOWER PROJECT
13 0+846.649 1,815,741.035 | 466,284.249 5-16'-40" | 9.679 |210.000| 19.344 | 0+4836.971 | 0+856.315
48943 e N J4-48-27" W REFERENCE DRAWINGS :
14 0+895.579 1,815,788.360 | 466,271,768 10"-22'~57 9.994 | 110.001{ 19.933 | 04885.585 | 0+905.518 : CIVIL WORKS
48,137 N 25-08'-24" W
s 07941 561 15850121 | 466,252,155 15_24'-43" | 0472 | 70.000 | 18.829 | 0+932.189 | Ore51.018 1. ACCESS ROAD NO.1, PLAN AND PROFILE, STA.0+000.000 TO STA.0+600.000 HPP-AR--02 ACCESS ROAD
20.877 N §'-44'-41" W PROF A1+200.000 TO STA.14+800.000 HPP—AR—04
16 0+962.524 1,815850.796 | 466,248.605 8-16'-10" | 9.398 |130.000| 18.763 | 0+953.126 | 0+971.889 2. ACCESS ROAD NOA. PLAN AND PROFILE, STA1+2 NO.1, PLAN AND PROFILE, S1A0+600.000 T
33.252 A 1 N v-28-317 W 3. ACCESS ROAD, TYPICAL SECTIONS, STOPPING AND PASSING PLACES HPP—-AR=-09 -1 -0+600. 0 STA.14200.000
17 0+995.743 1,815,884.037 | 466,247.749 13741 9.164 | 90.000 | 18.265 | 04986579 | 1+004.844 , s —————————————
24.040 N 10-09'~10" E 4.  ACCESS ROAD, TYPICAL RC. PIPE, INSTALLATION AND REINFORCEMENT HPP—AR-~-10 DEPARTMENT OF ALTERNATIVE ENERGY
18 1+019.720 1,815,907.700 466,251.986 12-58'-10" | 9.093 | 80.00D | 18.109 | 1+010.627 | 1+028.736 o B MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY.
78.630 N 23-07'~20" E REVIEWED S
19 14098.273 1,815,980.014 466,282.863 37 -44'-12" B.544 | 25.000 | 16.466 | 1+089.729 1+106.195 0 5 10 18 20 3 3 ;
36.139 N 14'-36'-52" W o= i — — JoesionED P sna0 JSUBMITTED 7t
20 1+133.790 1.816,014.983 | 466,273.745 5'-33'-33" | 9.710 |200.000] 19.405 | 14124.080 | 1+143.485 ) - z & fo, P s
25.942 N 20-10'-25" W SCALE 1:200 METERS | IDRAWN ,_ﬁ$:> 3 RECOMMENDED DA eamAs
21 14+159.717 1,816,039.333 | 466,264.799 12-15'-07" | 9.659 | 90.000 | 19.245 | 14150.067 | 1+169.302 0 510152025 50 100
44.613 N 32-25'-32" W h L J NO. DATE REVISIONS CHECKED APPROVED  JCHECKED 8.a650 JAPPROVED .
22 1+204.256 1,816,076.991 | 466,240.877 72509 9.725 |150.000 | 19.423 | 1+194.531 | 1+213.954 SCALE 1:1.000 WETERS ] . T~ o SRAING 10, pr—y
ONSULTANTS PROJECT MANAGER DATE HPP—AR—Q3 9 oF 100
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DISTANCE — STA.
HORIZONTAL CURVE PROFILE
HORIZONTAL SCALE 1:1,000
NO. OF PL PL TO PL COORDINATE OF PIL ANGLE T R L BC. EC. VERTICAL ~ SCALE 1:200
CURVE Sta. m. N e ! m. m. m. Sta. Sta. BEARING
21 14159.717 1,816,039.333 |  466,264.799 12~15'-07" | 9.659 | 90.000 | 19.245 | 1+150.057 | 1+169.302 N
44613 N 32'-25'-32" W
22 14204.256 1,816,076.991 | 466,240.877 7-25'-09" | 9.725 [150.000] 19.423 | 1+194.531 | 1+213.954 '
30.259 N 25'-00'~23" W NOTES: KINGDOM OF THAILAND
23 14234.487 1,816,104.414 |  466,228.086 5'-26'-48" | 9.989 [210.000] 19.963 | 1+224.498 | 1+244.461 MINISTRY OF ENERGY
70.01 N 19735 34" W 1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN
24 1+304.483 1.816,170.385 | 466,204.647 1-06'-44" | 9.998 |1030.000] 19.995 | 1+294.485 | 1+314.480 ) DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
41.638 N 18-26'-50" W 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—GN-—03
2 | 14346120 | 1.816,209.88¢ | 466191471 FoUeTI0T | 9887 [350000) 19.769 | THEIBAII | THI60Z o 3. ALIGNMENT OF ACCESS ROAD SHALL BE JUSTIFIED BY FIELD ENGINEER IN THE FIELD TO SUIT THE TOPOGRAPHY HUAI PA PU HYDROPOWER PROJECT
26 1+418.732 1,816,279.956 | 466,172,419 19°-24'~19" | 8.549 | 50.000 | 16.934 | 1+410.183 | 1+427.117 .
72.686 N 4—11'-40" £ X
27 1+491.254 1,816,352.448 | 466,177.735 2-25'—14" 9.929 |470.000| 19.855 | 1+481.325 | 1+4501.180 REFERENCE DRAWINGS : CIVIL WORKS
85.551 - N 1-46'-26" 1. ACCESS ROAD NO.1, PLAN AND PROFILE, STA.0+600.000 TO STA.1+200.000 HPP~AR-03
28 1+576.802 1,816,437.957 | 466,180.383 9-19'~06" 9.780 |120.000] 18.516 | 14567022 | 1+586.538 ACCESS ROAD
44.853 N 7°-32'-40" W 2. ACCESS ROAD NO.1, PLAN AND PROFILE, STA1+800.000 TO STA.2+184.723 HPP—AR~05 PROFILE.
. ,816,482. 174, 4713 . . . . . . STA.1+200.000 TO STA. .
29 14+621.611 g 1,816,482.422 466,174.494 84713 9.988 |130.000] 19.937 | 1+611.623 14631.560 PP 5. ACCESS ROAD, TYPICAL SECTIONS, STOPPING AND PASSING PLACES HPP—AR~08 NO.1, PLAN AND . STA.1+800.000
e : s ———————————
30 1+668.749 prpen 1,816,527.695 | 466,161.228 333653 9.062 | 30.000 | 17.601 | 1+859.687 | 1+677.268 AP 4. 'ACCESS ROAD, TYPICAL RC. PIPE, INSTALLATION AND REINFORCEMENT HPP—AR~10 ) T A T TN T
3 14708.265 1,816,553.460 | 466,130.582 7°-24'-15" 3.706 |150.000| 19.384 | 14698.550 | 14717943 MAHA NAKORN CONSULTANTS CO.LTO. DEVELOPMENT AND EFFICIENCY
24.228 N 57-21-01" W 3 REVIEWED 0wy S
32 14732.466 1,816,566.531 | 466,110,182 76-28'-33" | 7.880 | 10.000 | 13.347 | 14724.586 | 1+737.933 s . 5 0 15 20 i 3
21.823 S 46'-10'-26" W = 2 DESIGNED mazs B ameen fsubuiren SN
33 1+751.876 1,816,551.418 | 466,094.438 12°-07'-59" | 9.565 | 90,000 | 19.088 | 1+742.311 | 1+761.369 SCALE 1:200 METERS = :
44.442 S 34-02'-28" W 1 DRAWN IRECOMMENDED oy 2 ¢ W By
34 14796.246 oo 1,616,514.503 | 466,069.560 55— 28'—12 7.887 | 15.000 | 14,522 | 1+788.359 | 1+B02.881 P 0 510152025 50 100 ”y Py PO P, e . PRI e & -
35 1+830.829 1,816,514.287 | 466,033.726 | 101-43-37" | 12.289 | 10,000 | 17.755 | 1+4818.540 | 1+836.295 SCALE 11,000 METERS . B. A asizs51  PoRAWNG NO. SHEET NO.
' : E0E 2 —2Ls Ll
CONSULTANTS PROJECT MANAGER DATE HPP—AR-04 10 OF 100
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DISTANCE — STA.
PROFILE

HORIZONTAL SCALE 1:1,000
VERTICAL  SCALE 1:200

HORIZONTAL CURVE

PL TO PL COORDINATE OF L. ANGLE T R L 8C. EC.
. BEARING

Sta. m, N I i m. m. m, Sto. Sto.

KINGDOM OF THAILAND
MINISTRY OF ENERGY
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY

NOTES:

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN

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

3. ALIGNMENT OF ACCESS ROAD SHALL BE JUSTIFIED BY FIELD ENGINEER IN THE FIELD TO SUIT THE TOPOGRAPHY

NO. OF PL
CURVE

34 1+796.246 55'-28'-12" 7.887 | 15.000

1,816,514.593 466,068.560 14.522 | 1+788.359 1+802.881

HUAI PA PU HYDROPOWER PROJECT

35.835 S B9—-30'-40"

35 101°~43 - 37" 12.289 | 10.000

17.755 1+818.540

1+830,829 1,816,514.287 466,033.728 1+836.295

£3.588 N 111417

CiVIL WORKS
ACCESS ROAD
NO.1, PLAN AND PROFILE, STA.1+800.000 70 STA.2+184.723

36 1+887.594 1,816,576.656 466,046.119 946"~ 41" 9.409 §110.000 | 18.772 | 1+878.185 1+B896.957

REFERENCE DRAWINGS :

1. ACCESS ROAD NO.1, PLAN AND PROFILE, STA.1+200.000 TO STA.1+800.000
2. ACCESS ROAD, TYPICAL SECTIONS, STOPPING AND PASSING PLACES

43.047 N t~27'-368"

37 14+930.595 28"-14'-05" 10.060

1.816,619.689 466,047.216 40.000 | 19.712 1+9820.535 1+940.247

HPP-AR—04
HPP AR08

42.481 N 26-46"-29"

466,028.088 11°-59'-53" $.458 | 90.000 1+382.037

14+972.648

1,816,657.597 18,847 1+963.180

63,330 N 14"-46'~-36"

S —————————
DEPARTMENT OF ALTERNATIVE ENERGY
DEVELOPMENT AND EFFICIENCY

466,011.935 BO-13"-23" 23.198 | 40.000

38 2+035.909 1,816,718.833 42.044 2+012.711 2+054.755

91.712 N 75-00"-00" MAHA NAKORN CONSULTANTS CO.LTD.

40
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41
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END
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3i416
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NO. OF Pl PL 10 PL COORDINATE OF FI. ANGLE T R L 8. €C. :;:;‘gg ! ! ! " ! /Q‘,/%/’ izz;x
CURVE Sta. m. - 1 m. m. m. Sta. Sta. BEARING . 1 H ¥ t Ty -
N £ +205.00 : ' ! 1 Py, 429500
BEGIN | 0+000.000 1,816,197.136 464,463,787 L - +294.00 I | I e 1 ] +294.00
55.271 N 50-10'—14" -t +293.00 i ! ! - ! ! +293.00
1 0+055.271 1,816,232.538 464,506.233 431"~ a4" 9.886 {250.000] 19.761 | 0+045.385 | 0+065.146 g +292.00 j i | e 1 : ; +292.00
26.022 N 45'-38'-30" E +291.00 e ! | +291.00
2 0+081.283 1,816,250,731 | 464,524.838 8-41'-28" | 9.879 |130.000| 19.719 | 0+071.404 | o0+091.123 ~ f i i £ f ] :
23.671 . £ |_+290.00 ! ! d : ! ! +290.00
" - - ¥ T T
3 0+104.916 1,816,264.533 454,544,069 3-35'-35" | 9.410 |300.000| 18.813 | 04095506 | 0+114.319 { +289.00 ; | Pt { ; ; +289,00
32.474 N §7'-55'-33" € g +288.00 | i | - ! i i +288,00
4 0+137.383 P 1,B16,281.778 | 464,571.586 g-27-3" | 9.613 [130.000] 19.192 | 0+127.770 | 0+146.962 e bt £287.00 i [ i P ! i i +287.00
] S t 1 t T ¥
5 0+174.513 1,816,206.665 | 464,605.638 464427 | 8.643 | 20000 | 16.316 | 0+165.870 | 0+182.186 £ | +286.00 ! | ; A . ! ) +286.00
40.956 S 66'~52'~29" F B +285,00 1 | | X ! 1 +285.00
3 0+214.499 1,816,280.580 | 464,643.303 38°-29'-20" | 8.728 | 25.000 | 16.794 | 04205772 | 04222.566 o1 | +28400 ! ! ] CRADE. LINE OF . ACCESS. ROAD - : ] ] +284.00
47.337 — N 74-38'-10" E 283.00 f t ! % | ' ! +283.00
7 04261175 1,818,203.122 | 464,688.948 47°-39'-24" | B.833 | 20.000 | 16.635 | 0+252.342 | 0+268.977 35200 ‘ ; ‘ = 7 ! | +282.60
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+280.00 ! : | - | i i +280.00
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12 | oraoszon o I 512,246 | 464788355 | 33-1T-21" | 8.940 | 30.000 | 17.578 | 0+396.454 | 0+415.832 N ’ ’ " p,PE,,NSTALLAT,ON AND REINFORCEMENT HPP—AR-10 DEPARTMENT OF ALTERNATIVE ENERGY
60.073 N 51-56'-00" E 3. ACCESS ROAD, TYPICAL RC. ’ : B8 MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
13 0+464.965 1,816,340.285 | 464,835.650 26'-42'-28" | 9.495 | 40.000 | 18.646 | 0+455.469 | 0+474.115 N 3 REVEWED ey S
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15 0+566,927 | 1,816,373.816 | 464,934.730 2-29'-32" | 9.788 ]450.000| 19.573 | 04557.139 | 0+576.712 r—— SCALE 1:200 METERS i BRAWN RECOMMENDED < sibIKgr M s
58.099 - N 66-3318" € 0 510152025 50 100 o, DATE REVISIONS CHECKED APPROVED JOHECKED, y 24,4651 jAPPROVED (O .
16 0+4625.023 1,816,396,931 | 464,988.032 70-37-18" | 10.625 | 15.000 | 16.489 | 0+614.398 | 0+632.887 s h : e N " e
E - 8/12 751 . g
11, METERS 0EDE . O
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15 0-+566.927 1.816,373.816 | 464,934.730 2'-29'-32" | 9.788 |450.000] 19.573 | 0+557.139 | 0+576.712 HORIZONTAL SCALE 1:1,000
58.099 N 6633 18" £ .
16 0+625.023 1,616,306.931 | 464,988.032 70°-37'-18" | 10.625 | 15.000 | 18.489 | 0+614.398 | 0+632.887 VERTICAL  SCALE 1:200
43.163 - N 4°-04'-00" W
17 0+665.425 1,816,439.986 | 464,984.971 21~08'-02" | 9.327 | 50.000 | 18.443 | 0+656.098 | 0+674.541 f———e—]
20.937 N 25-12'-02" W
18 0+686.150 1,816,458.930 | 464,976.056 14'~29'~08" | 10.187 | 80.000 | 20.226 | 0+675.983 | 0+6596.209 NOTES:
22.098 i N 10"-42'-54" W -
. o
19 0+708.140 pypenas | 1,816,480.642 | 464,971.948 21°-20" 41 9.423 | 50.000 | 18627 | 0+698.717 | 0+717.344 R S— 1. ALL DIMENSIONS AND ELEVATIONS (M.S..) ARE IN METERS, UNLESS OTHERWISE SHOWN
20 0+731.952 e 1,816,504.260 464,976.381 6'-15"-18" 9.835 |180.0001 19.850 | 0+722.117 | 0+741.767 PP 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—GN-03 KINGDOM OF THAILAND
21 0-+769.645 1,816,540.347 | 464,987.334 53-10'-06" | 15.013 | 30.000 | 27.839 | 0+754.633 | 0+782.472 3. ALIGNMENT OF ACCESS ROAD SHALL BE JUSTIFIED BY FIELD ENGINEER iN THE FIELD TO SUIT THE TOPOGRAPHY MINISTRY OF ENERGY
B3.353 N 70°~03~11" E DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
22 0+850.812 1,816,568.783 | 455,065.686 11°-47'-53" | 9.208 | 90.000 | 18.532 | 0+841.513 | 0+860.045
25.376 |- — N 58°-15'-18" E REFERENCE DRAWINGS : HUAI PA PU HYDROPOWER PROJECT
23 0+876.122 s 1,816,582.134 | 465,087.266 412335 9.445 | 25.000 | 18.061 | 0+866.677 | 0+B84.738 P 1. ACCESS ROAD NO.2, PLAN AND PROFILE, STA.0+000.000 TO STA.0+600.000 HPP—AR~06
24 0+931.456 1,816,572.723 465,142.635 20°-09'-34" | B.888 | 50.000 | 17.582 | 0+922.568 | 0+840.160 2. ACCESS ROAD NO.Z, PLAN AND PROFILE, STA.1+200.000 TO STA.1+709.000 HPP~AR-08
44,254 S 60~11'-38" £ CIVIL WORKS
25 0+975.526 1,816,550.726 | 465,181.035 S6'-41'-44" | 8.093 | 15.000 | 14.843 | 0+967.434 | 0+982.277 3. ACCESS ROAD, TYPICAL SECTIONS, STOPPING AND PASSING PLACES HPP~AR-09
27.842 N 63'-06'-38" £ AR ACCESS ROAD
26 14002.026 1,816,563.318 | 455,205.867 31-a1'-48" | 4258 | 15.000 | B.208 | 0+4997.767 | 14006.065 4. ACCESS ROAD, TYPICAL RC. PIPE, INSTALLATION AND REINFORCEMENT HPP-AR-10
10.762 s N 31-24'~49" E NO.2, PLAN AND PROFILE, STA.0+600.000 TO STA.1+200.000
27 14012569 1,816,572.502 | 485,211,476 43-05'-37" | 3948 | 10.000 | 7.521 | 1+008.621 | 14016142
22.178 N 74-30-27" € . R ——
28 14034.371 1.816,578.426 | 465,232.848 69'-56'-57" | 6.995 | 10,000 | 12.208 | 14027.376 | 1+039.584 . DEPARTMENT OF ALTERNATIVE ENERGY
39.292 N 4°-33'-29" £ B4 MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
29 14+071.880 1,816,617.594 | 465,235.971 10°-38'-51" | 9.318 |100.000] 18.583 | 1+062.562 | 1+081.145 EVEWED gy
33.824 R N 6-05'-21" W o 5 10 15 20 3 : 4 . e
30 14105.650 e 1,816,651.227 | 465232.383 153710 9.553 | 80.000 | 18,016 | 1+096.087 | 1+115.113 e e —— ] ; ; i e SUBMITIED 5% P
31 1+129.981 1,816,675.437 |  465.235.583 45-27'-04" | 8377 | 20.000 | 15.865 | 14121604 | 1+137.469 SCALE 1:200 METERS ) I'Racowmoeo SRV @anans
27.461 N 52"-58'-53" £
32 14+156.554 1.816,691.970 465,257.509 18'-08"~48" | 8.348 | S.000 | 10.312 | 1+148.205 1+158.517 0 510152025 50 100 NO. DATE REVISIONS CHECKED APPROVED #4851 JAPPROVED /a% -
67.078 S 8-51'-19" £
= . + - - DRAWING NO. SHEET NO.
33 14217.247 1,816,625.692 | 465,267.835 48"-36"-07 9.031 | 20.000 | 16.965 | 1+208.216 | 14225181 SCALE 1:1,000 METERS - 812431
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32 14156.554 1,616,691.970 | 465257.509 | 118-09'-49" | B.34B | 5.000 | 10.312 | 1+148.205 | 1+158.517 1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
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30.141 - S 57°-27'-26" £ 3. AUGNMENT OF ACCESS ROAD SHALL BE JUSTIFIED BY FIELD ENGINEER IN THE FIELD TO SUIT THE TOPOGRAPHY HUAI PA PU HYDROPOWER PROJECT
34 14246.291 1,816,609.478 | 465,293.244 17°-48'~37" | 9.401 | 60.000 | 18651 | 1+236.800 | 1+255.541
15.380 T S 39°-38'-49" €
35 1+261.530 1,816,597.628 | 465,303.063 22'~40'~19 4009 | 20.000 | 7.914 | 14257.520 | 1+265.434 REFERENCE DRAWINGS : civiL
12,408 S 16'-58'-28" € PP AR—~07 VIL WORKS
36 14273831 1,816,585.762 | 465,306.685 | 38'-51'~50" | 3528 | 10.000 | 6.783 | 14270.303 | 1+277.086 1. ACCESS ROAD NO.2, PLAN AND PROFILE. STA.0+600.000 70 S7A.1+200.000 HPP-AR- ACCESS ROAD
13.048 S 55'-50'-19" E . —AR-0
37 14286.606 1.816,578.436 | 465317.481 | 15-21'-44" | 9.441 | 70.000 | 18.768 | 1+277.165 | 1+295.933 2. ACCESS ROAD, TYPICAL SECTIONS. STOPPING AND PASSING PLACES HPRmARROS NO.2, PLAN AND PROFILE, STA.1+200.000 TO STA.1+709.000
59.725 S 71'-12'-03" E HPP~AR—10 4y + STA. g - -
P 1+ 346.217 | B16.650.188 | 465374021 15—36-00" | 9885 | 70000 | 19.05 | r336.508 | 7a5m 08 3. ACCESS ROAD, TYPICAL RC. PIPE, INSTALLATION AND REINFORCEMENT SThe
41.220 R S 55'-36'-00" £ 4. "ACCESS ROAD NO.2, BOX CULVERT, STA.14456.600, PLAN AND SECTIONS HPP~AR~-12 DEPARTMENT OF ALTERNATIVE ENERGY
39 1+387.319 PR 1,816,535.902 465,408,032 87"~43'-41 9.628 | 10.000 | 15.329 | 1+377.691 1+393.020 MAHA' NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
. N 36'-34-15" E
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95% MODIFIED PROCTOR DENSITY (MIN.) :

\ EMBANKMENT C.B.R. » 4%, 95% STANDARD PROCTOR DENSITY {MIN.)

\———TOP SOIL 0.10 m. SODDING NOTES :

. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN.
. THE PROPERTIES OF MATERIALS NOT INDICATED IN THE DRAWING AND ROAD
CONSTRUCTION METHODS SHALL CONFORM TO CONSTRUCTION STANDARD OF
UNA.201 - WNA.Z17  AND MNA.218 - UNA.231 (ONLY IN RELATED PART)

[T

TYPICAL SECTION OF ACCESS ROAD

NOT 1O SCALE

w

. CLEARING AND GRUBBING METHODE SHALL CONFORM TO THE REQUIREMENTS
AS SPECIFILED IN THE TECHNICAL SPECIFICATIONS

4. SIDE DITCH SHALL BE PROVIDES FOR ROAD IN CUT SECTION AND IN FiLL
SECTION WHERE HEIGHT OF FILL FROM CARRIAGE WAY EDGE TO EXISTING
GROUND LINE IS LESS THAN 0.50 METERS

. ACCESS ROAD ALIGNMENT MAY BE RE—ADJUSTED TO SUIT THE FIELD
CONDITIONS, BUT UNDER THE APPROVAL OF FIELD ENGINEERS

. THE FIELD ENGINEER MAY ORDER SIDE SLOPE IN DIFFERENCE FROM
TYPICALLY SHOWN IN THIS DRAWING

. RC. PIPES ARE GROOVE AND TONGUE TYPE WHICH SPECIFIED IN THE
TECHNICAL SPECIFICATIONS LOCATION AND SIZE OF RC. PIPE CULVERTS
AS SHOWN IN PLAN AND PROFILE, MAY BE RE—ADJUSTED BY FIELD ENGINEER
TO FIT WITH THE TERRAIN.

. ALL RC. PIPE CULVERTS SHALL BE INSTALLED IN MANUFACTURED LENGTH

|
. SPACING, SPACING
NOT O SCALE otostkir ¢ ) ! ¢ - NOT TG SCALE WATHOUT FIELD CUTTINGS.
n.02

OF ROAD

1050, 6.00 10.50;
MIN, MIN.

o

2 R

r_E)(!S!TING GROUND LINE

SUREFACE NOT SHOWN £ OF ACCESS ROAD

3.5% / 3.5%

TN e L

=

PLAN

NOT TO SCALE

~

SEE 1ABLE (D

CUT SECTION | s | s SECTION A—-A

@

w

. INVERT ELEVATIONS OF RC. PIPE CULVERTS WiLL BE SET ON SITE,

_o1s THE LENGTH SHOWN IN PLAN AND PROFILE SHEETS MAY BE VARED
]-FA TO SUIT FIELD CONDITIONS

10. LOCATION OF STOPPING AND PASSING PLACES SHALL BE INDICATED ON
PLAN AND PROFILE DRAWING OR AS DIRECTED BY FIELD ENGINEER

2RB 9mm. 1. THE PAVEMENT OF ACCESS ROAD 1S DOUBLE SUREFACE THEATMENT.
2RB 8mm. PLAN AND PROFILE DRAWING OR AS DIRECTED BY THE CONTRACTOR
I AND APPROVED BY FIELD ENGINEER

REFLECTORIZED WITH PAINT
1.00 . 6.00 ) 1.00 | SEE SECTION C-C RB Bmm.80.15m.

i (MiIN.) (MIN.)

0.80

e WHITE. PAINT
o BLACK. PAINT

= SUREFACE NOT SHOWN
! EXISTING GROUND LINE ,.]

3.5% _35%

.70

0.02 }. REFLECTORIZED WHITE PAINT
(e, .921 FACING APPROACHING TRAFFIC

SECTION B-B SECTION C-C

NOT TO SCALE NOT 7O SCALE

[ COMPACTED NATURAL SO GUIDE POSTS

FILL SECTION SLOPE ‘IN CUT AND FILL SECTIONS TABLE

NOT TO SCALE
P EXISTING GROUND EARTH HARD ROCK SPACING OF GUIDE POSTS
R
SLOPE cuT FiLl cuT FiLL RADIUS 5 st 53 53
s 1S 1:$ s 1:S M. M. M. M. M.
&

o OVER 1: 1 OVER 1:0.5 1/ 1:0 1/ 15 ~ 74 4 8 12 24
[ 1850 6.00 b 100 -
| (MIN.} 1 - t15 0.5 1 10 i 75 - 99 6 12 18 36
: . (MIN.) Y A/ KINGDOM OF THAILAND
g LARGER
kl AN (]Z 115 - 1:2 11 11 0 1 NO GUIDE POSTS INSTALLED MINISTRY OF ENERGY
p N ‘ i THAN 100 DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
?‘,‘ 5.00 MAX S - . EXISTING GROUND LINE — 2 - 1:3 101 1:1.5 1:0 115
i 00 wax, ) HUA
: | e vo siow S - " . i UAL PA PU HYDROPOWER PROJECT
3 T~o |/ [TEMBANKMENT
o 3.5% N \/ 3.5% 1/ = FILL SHOULD BE AVOIDED CiVIL. WORKS
3 ~22% 2%, .
2 TR, N 2/ = FOR DOUBTFUL CASES FIELD ENGINEER ACCESS ROAD
g K TYPICAL SECTIONS, STOPPING AND PASSING PLACES
&l SEE TABLE .
5 s —
E _0.30 STRIPPING | DEPARTMENT OF ALTERNATIVE ENERGY
5 MAHA NAKORN CONSULTANTS CO.LTD, DEVELOPMENT AND EFFICIENCY
5 3 1 REVIEWED < S
% CUT & FILL SECTION 2 Joesionen i AN S SUBMITTED Ry /R,
3 H IDRAWN ..-..@ 1 RECOMMENDED - e -Ie
; NOT 1O SCME NO. DATE REVISIONS CHECKED APPROVED 1 CHECKED k AL APPROVED .
7 . o o a/1z/5¢  Jorawig no. SHEET NO.
g ONSULTANTS o8 PROECT MANAGER DATE HPP—AR-09 15 oF 100
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j B
FINISHED GRADE "} EE_N% WDTH, o BACKFIL REINFORCED CONCRETE CULVERT PIPE INSTALLATION
4 /750 CM. MIN. ABOVE HWL.
/ (MAX. FILL HEIGHT 9.00 M.)
> P
3 = 2 z A.) CONSTRUCTION METHODS WHEN FILL HEIGHT IS LESS THAN 1.20 M.
- Z
z o |
8l iz & 1. THE PROJECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.
&l Sl 5z
S &‘é 0.50 MIN. 0.60 MIN, 2. THE PIPE LINE LAYOUT SHALL BE SUITABLE FOR THE TERRAIN.THE EXISTING GROUND ALONG
~ =
om
ORIGINAL GROUND UINE—, 82 THE LINE OF CULVERT SHALL BE PREPARED TO THE SPECIFIEC SLOPE.
N S, Fmme=l o SEAL WITH MORTAR 3. PIPE BEDDING SHALL BE TYPE (A) , {B) OR (C) AS SHOWN ON THE DRAWING AND SHALL DEPEND
/’ TOE OF SLOPE UPON PREVAILING SOIL CONDITION AND THE JUDGEMENT OF THE ENGINEER.
4. AFTER THE PIPE HAS BEEN PLACED , THE SUBGRADE AND / OR PORTION OF PAVEMENT SECTION
LEAN CONCRETE 1 : 3 : 6 BY VOLUME T S IR WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE LINE WITH IN A DISTANCE OF 4 PIPE
(FOR SUBGRADE C.BR. < 2%) P ! i
b B 4 DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERLINE OF THE PIPE SHALL BE
! !
D = INSIDE DIAMETER g ! i CONSTRUCTED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL
|
{A) CONCRETE CRADLE BEDDING R 3 OPERATE IN A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY (OR PARALLEL
TO PIPE LINE UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM.
ABOVE THE TOP OF PIPE.
SCALE 1:25 B.) CONSTRUCTION METHODS WHEN FILL HEIGHT EXCEEDS 1.20 M.
j ™ 3 1. PIPE INSTALLATION SHALL BE BY TRENCH METHOD.SUBGRADE SHALL BE FIRST
FINISH: GRA TRENCH wiD BACKFILL
NISHED e ] CONSTRUCTED 7O AN ELEVATION D/2 OR AT LEAST 60 CM. OVER TOP OF PROPOSED PIPE
t ! /‘ 50 CM. MIN. ABOVE HWL. A TRENCH SHALL THEN BE EXCAVATED ALONG THE PROPOSED LINE AS SHOWN ON THE
< I DRAWING TRENCH WALLS SHALL HAVE A SMOOTH SURFACE AND SHALL BE CONSTRUCTED
A f=3
< = A VERTICALLY.
ol o|E als 0.60 MIN. 0.60 MIN. o
TN = 1 572 MIN — 2. THE TRENCH BED SHALL BE PREPARED TO THE SPECIFIED SLOPE BEDDING TYPE SHALL
o o O
3 c‘{é BE (A), (B) OR (C) DEPENDING ON FOUNDATION SO AND AS DIRECTED BY THE ENGINEER.
> =
8% ) 3. PIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOWN ON THE DRAWINGS. BACKFILLING
_SEAL WITH MORTAR OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS HAVE
LAPSED AFTER JOINT HAVE BEEN COMPLETED.
// !——Toz OF SLOPE ELAPSED AFTER J
| 4. BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE I
ACCURATELY SHAPED | BACKFILL
TO FIT R.C. PIPE CULVERT 5 <D BACKFILL SHALL BE A SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE
~N i S e o ;
= ENGINEER METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS REQUIRED
(B) ORDINARY BEDDING :“ ‘;
2 | X FOR SUBGRADE COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.
S i i
A - o e e o o e o oo
NOTES :
1. ALL DIMENSION ARE IN METERS, REINFORCEMENT BARS IN MILUIMETERS,
FINISHED GRADE TRENCj WIDTH - BACKFILL MULITIPLE PIPES
/ UNLESS OTHERWISE INDICATED.
[ SCALE 1:20
. 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
% l STRENGTH OF 175 KSC. FOR 15X15X15 CM. CUBE AT 28 DAYS.
= —
= Z i ol AN APPROXIMATE MIX DESIGN PER CUBIC METER (S SUGGESTED
ol 1% I z <
S plig S
ala 2 030 i 0.30 Q2 AS FOLLOWS
s "o gz ‘»’G PORTLAND CEMENT TYPE 1 320 KG. (MIN)
- w0 O 3
ORIGINAL GROUND LINE— =7 OlF - SAND 0.43 M.3
A g ~SIDE SLOPE VERES
- :.LW 4 V7 “_m —: CRUSHED ROCK OR GRAVEL ~ 0.85 "
T ; CONCRETE SLAB CONCRETE SLUMP 10 CM. (MAX.)
o
CM. PER MFILL OVER PIPE T A ! 3. REINFORCING STEEL SHALL CONFROM TO TI1S.20 GRADE SR, 24 OR EQUIVALENT.
30 CM. MIN & 0.75 D MAX —— N 10 OM. SAND !
\ —ta 4. STEEL REINFORCED IN CONCRETE SLAB SHALL BE REQUIRED
N EARTH CUSHION i
STREAM HED : ONLY WHEN (B X L) IS MORE THAN 9.00 SQM.
(C) BEDDING FOR ROCK OR UNVYIELDING FOUNDATION —l { 5. FOR ROLLING AND MOUNTAINOUS TERRAINS,THESE HEADWALLS
e
g e SHALL BE USED AS NECESSARY
R C P'PE CULVERTS ;NSTALLAT'ON BY TRENCH METHOD e 6. THIS DRAWING IS ADAFTED FROM DOH DWG NO.DS—102 AND DWG NO.DS-103
o <
NOT TO SCALE S
0.80 0.2
o220 e SECTION o o5 15 m
SCALE 1:20 o - | 5
¢ SCALE  1:20 METERS
/7 PAVEMENT 0 0.5 1 1.5 2 m.
S ——
T SCALE 125 METERS
RB6 ® 0.25 BOTH WAYS
SEE NOTE 4 Q, KINGDOM OF THAILAND
— G
% \ P MINISTRY OF ENERGY
z /R DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
<«
<
< HUAl PA PU HYDROPOWER PROJECT
p 3 CM. CL -
o
z /L A _ _d a SEAL WITH MORTAR oL KS
L’HH1MLUJHIH““LU—UH””HHMW ) PORTLAND CEMENT : SAND ACCESS ROAD
ESaC BT N TS o e
\ [ e ° FATIO 1:3 BY VOLLME INSTALLATION AND R
4 = nbo (n-1) Do/2 3-RB12 TYPICAL RC. PIPE EINFORCEMENT
BACKFILL (LOOSEST POSSIILE CONOITION) ~— Do = CUTSIDE DIAMTER OF CULVERT { IR A AT A
LIGHT WEIGHT MATERIAL BACKFILL—— n = NUMBER OF ROWS OF CULVERT L 080 M MAHA NAKORN CONSULTANTS CO.LTO. DEVELOPMENT AND EFFICIENCY
3 REVIEWED Sl
LONGITUDINAL SECTION 2 o oesioneD e AL roemn j’ sesen fsuamTieo Ay R
DETAIL ™17 ; ) Joram : RECOMMENODED 32%% e o
NOT TO SCALE NO. DATE REVISIONS CHECKED £ X APPROVED
SCALE 120 | aeeroven  fouecken anases: (A .
8712/ DRAWING NO. SHEET NO.
CONSULTANTS DEDE
1 DATE HPP—~AR—10 16 oF 100
I
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"L ™ 1. ALL DIMENSIONS ARE IN CENTIMETERS, REINFORCEMENT BARS IN MILUMETERS,
I I e "
o ol W v — UNLESS OTHERWISE INDICATED.
b S e e R S B B B T 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
1
. : { CONFORM TO TiS.128 OR EQUIVALENT.
N : 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
e |
<« 4 CLEAR (TYP.) i ‘l « METHODS USED FOR R.C.PIPE CULWVERT SHALL CONFORM TO THE
bl ps
L (MIN.100) g < g e = ] 4 :mw, e e REQUIREMENT OF TiS.128 OR EQUIVALENT.
o
A : : : & 3.0 CEMENT CONTENT USED FOR CONCRETE MIX SHALL NOT BE
[ » - _ ~ S i : i LESS THAN 335 KILOGRAM PER CUBIC METER OF CONCRETE
| !
I : ; 3.2 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
{ ! i SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS (MEASURED
R . B} ! | FROM INNER WALL)
N - 3.3 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
\ \ \ \ o SHALL BE 2.5 CM. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
y—— P ——— 2-RB6 AROUN EXISTING PIPE CULVERT ——/ .
o | 1 \ b \-PROPOSED PIPE CULVERT 3.4 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE 850 CM.
e L_.?A S \ RBS @ 40 \——— R.C. COLLAR OR SMALLER SHALL BE A MINIMUM OF 4-24 MM. BARS AND
- i T RC. COLLAR 8-04 MM. BARS FOR PIPE @60 CM. OR LARGER.
& < W = 15 FOR D LESS THAN 60
| W = 20 FOR O EQUALS TO 80 OR MORE 3.5 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE 830 CM.
| t5 TO $80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
(A) TRANSVERSE SECTION (B) LONGITUDINAL SECTION 100 CM. TO 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
THAN THEIR WALL THICKNESS.
(A)  BELL AND SPIGOT TYPE 4 THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
PIPE EXTENSION CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
NOT TO SCALE 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
d L (MIN. 100) ) 12 TYPE AS DIRECTED BY THE ENGINEER.
( | ~J* 5. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
. 2L of o) 4 5
ST n i P ——— e " m‘j e WITH CEMENT MORTAR (1:2 BY VOLUME)
©
f f p— S — . b i M8 I 7. CULVERT LENGTH (L) SHALL BE 100 CM. UNLESS OTHERWISE SPECIFIED.
!
T @ T 8. REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
UNDER PAVEMENT.
INTERIOR JOINT SPACE SHALL BE| MORTARED
FLUSH ON LOWER HALE OF PIPEY 9. REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
(CEMENT AND SAND RATIO 1:2 8] VOLUME) UNDER SIDEWALK.
FLOW LINE 10, THIS DRAWING IS ADAPTED FROM DOH DWG NO.DS-101
a @ e e e a e il e e S
a INTERIOR JQINT SPACE SHALL BE MORTARED
FLUSH ON JOWER HALF OF PIPES
(CEMENT AND SAND RATIO 1:2 BY VOLUME)
Lhy — — bt SR -
el o7 ; R o - 4| \~MORTAR 1:2 BY VOLUME ‘”;j ,}_5
"""" al o 1 4
L {MiN. 100) ) of e -1 — MORTAR 1:2 BY VOLUME
(B) TONGUE AND GROOVE TYPE (A) SINGLE AND GROOVE TYPE (B) BELL AND SPIGOT TYPE
NOT TO SCALE NOT 7O SCALE
INSIDE WALL | MIN. CIRCULAR REINFORCEMENT | CRUSHING LOAD ULTIMATE COMPRESSIVE OVER FILL ON INSIDE WALL PIPE END DETAILS (CM.)
RC. PIPE CULVERT 2 7O PRODUCE MAXIMUM STRENGTH FOR 915 x 30 CM. R.C. PIPE DIAMETER THICKNESS .
W PR ULV DIAMETER THICKNESS (CM7M.) 0.03 CM. CRACK CONCRETE CYLINDER AT CULVERT NOT R.C. PIPE CULVERT :
CLASS WIDTH AND 30 CM. | CRUSHING LOAD 28 DAYS AGE CLASS o) m BELL & SPIGOT TYPE TONGUE & GROOVE TYPE
© m NNER CAGE | OUTER CaGE |  CRACK LENGTH 2 MORE THAN vl e 6w 6
b
(cM) ©M) (Ke./M) (kG./M) (KG./cM) (METERS) (cu) (o) i ¢ b ¢ d
30 5.0 1.5 - 3,060 4,590 ~ 30 5.0 60 | 66 0.4 85 | 150 | 19 0.8 2.3 3.0
40 6.0 2.5 - 4,080 6,120 40 6.0 6.7 7.6 0.4 9.7 | 180 | 23 1.0 2.7 3.0
50 7.0 38 - 5,100 7,650 50 7.0 7.0 8.6 0.4 10.5 | 210 2.8 1.0 3.2 4.0 KINGDOM OF THAILAND
60 75 5.7 . 6.120 8,180 283 60 7.5 7.6 9.1 0.4 | 114 | 225 | 28 1.5 3.2 4.0 MINISTRY OF ENERGY
2 . . " . 280(350) >10.0 DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
80 95 5.8 a1 8,160 12,240 80 2.5 89 | 111 | 04 | 137 | 285 | 38 | 15 4.2 45
100 1.0 90 52 10,200 15,300 100 11.0 95 | 126 | 04 | 150 | 330 | 43 | 20 4.7 45 HUAI PA PU HYDROPOWER PROJECT
120 12,5 8.9 6.8 12,240 18,360 120 125 100 | 141 | 04 | 165 | 375 | 48 | 25 5.2 5.0 .
-~
150 15.0 12.5 8.5 15,300 22,950 350(440) 1.0 150 15.0 10.0 16.6 0.4 17.7 450 87 3.0 8.3 8.0 Civi. WORKS
30 5.0 5 - 1,990 3,060 ~ ~ ACCESS ROAD
40 6.0 1.5 - 2,650 4,080
R.C. PIPE CULVERT
50 7.0 1.5 - 3,320 5,100
N— s
50 - s _ 3980 6120 DEPARTMENT OF ALTERNATIVE ENERGY
3 ‘ > 2B0(350) r 8.0 MAHA NAKORN CONSULTANTS CO..LTD. DEVELOPMENT AND EFFICIENCY
80 9.5 4.0 - 5,300 8,160 7 N A—, S
100 11.0 4.2 3.2 6,630 10,200 N crm— 27‘ POV Z suammeo/)/if. ‘ ! )
120 125 3.1 3.8 7,960 12,240 ) ) DRAWN e By RECOMMENDED RPN
150 15.0 7.2 5.5 9,950 15,300 NO. DATE REVISIONS CHECKED APPROVED  BCHECKED 551 4651 JAPPROVED O .
FIGUERS IN PARENTHESES ARE ULTIMATE COMPRESSIVE STRENGTH FOR 15x15x15 CM. CONCRETE CUBE AT 28 DAYS AGE . 81251  JORAWNG NO. SHEET NO.
CONSULTANTS DEDE
PROJECT MANAGER DATE HPP—AR—11 17 ofF 100

D+27+14

RB6

9 40 e 2-RBE (AROUND)

NOTES :




{~—§ ACCESS ROAD NO.2
1.50
4 g 0.20 ¢ 6.00
P & Y Y ~ : {'* —— R.C. HEAD WALL / e _—
@ & 2 < 4 )
S 5 / 5 > & -
w o <) o Jde
o i ==y i EIEN 3 T ~0.30 RIPRAP~ ] |
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= 07\ e
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, S S feago. ) 7 , ' 2 - o S 1,816,584.209 N A(“
) : 44 y LLLL o i 465,458,071 E
) ‘ ) E ; o Jrid ;) , R.C. BOX CULVERT [
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o~
<
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\ ~0.30 RIPRAP~ ]
\ - y N &
\ R.C. HEAD WALL—" L 4
\ ) N - ~7
N\ ﬁ% 12 8
. b Lz o
° 1.50
LAYOQUT )
SCALE 1:250 A(J
SCALE 1:150
%wﬁ 80X CULVERT Jf 2.10x2.10 M.
|
. T : ;
I I I i I
| | 1
+287.000 +287.000 S
! : ; ! "GRADE LINE OF ACCESS NO.2 § ACCESS ROAD NO.2
Doul
+286.000 : L L BLE SURFACE TRETMENT +286.000 6.00 SEC 30
: : £1.+285.000 : / : i‘ ,,,,,,,,,,,,,,
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i i { i i | -
i ! i | i -
~ | vessoo0 4 P a— H — L : A . +284.000 |
4 | l ! | [ -
@ : = I [ O ] EL.+282.000
= +283.000 ; ‘ 1 ; = ’: p T T +283.000 < ~COMPACTED BACKFILL s o~ .30 RIPRAP
< . - < . 959 P.CT~ i S
£ | 4282000 ; | i — 6L +2800595 ~ X r - £1.4280.555 P s 10 MIN. 95% OF S.P.C.T ol / " L +250.395
i ) | Ni o 3é | 0.20 P ; ' 1 R.C HEAD WALL S /7RG BOX CULVERT S+ o‘20/'
St T g O 1020 ages - “ogeph z : SN 2 s a1
& | 261000 Y hoid T 0 W - - - +281.000 | © EL+278.080— \ - = R.C HEAD WALL
£ . R.C HEAD WALL-— i S) sl v o~ ' e 1N } I 920\1\\ -~ -~ EL.4277.920
§ +280.000 T 555 /}/ T L ! +280.000 g 0.85 FLOW [/ ELARI8000 4900 e N o ~0.30 RIPRAP
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+277.000 ; : 8 1—0.30 RIPRAP : +277.000
w
2.00 l 4.40 1 0 11 i 8.50 {
+276.000 I oS } } +276.000 SECTION B-B
' : 1 ! SCALE 1:150
T T T T
o o <O < O N0 o 0 Q{o
S s 38 $g 28 %8 818 818
a3 2 ] o G o fud [=3"] Lol iy
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14445 14450 14455 144566 14460 1+465 1+470
KINGDOM OF THAILAND
DISTANCE ~ STA. MINISTRY OF ENERGY
SECTION A-A
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
SCALE 1:100
HUAI PA PU HYDROPOWER PROJECT
NOTES : CIVIL. WORKS
1. ALL DIMENSIONS AND ELEVATIONS (M.S.LL) ARE IN METERS, ACCESS ROAD NO. 2

UNLESS OTHERWISE SHOWN

2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—GN-03 BOX CULVERT STA.1+456.600, PLAN AND SECTIONS

-
DEPARTMENT OF ALTERNATIVE ENERGY
) MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
REFERENCE DRAWINGS : 0 1t 2 3 45 6 7 8 9 101112 5 1 REVIEWED oy 5%
el -
1. ACCESS ROAD NO. 2, PLAN AND PROFLE, STA.1+200.000 TO S$TA.1+70$.000 HPP—AR~08 SCALE 1:150 METERS 2 DESIGNED Z A razse B waes JsuBmiTEED /7/'1»\ o=
2. ACCESS ROAD NO. 2, BOX CULVERT STA.1+456.600, REINFORCEMENT AND DETALS HPP-AR-13 1 DRAWN @ 1 RECOMMENDED N IVIRAAS
0 3 0 15 20 NO. DATE REVISIONS CHECKED apprOVED  JoHECKED ats 4651 |APPROVED R .
g ————
SCALE 1:250 METERS ~ 3 8/12/51  JORAWNG NO, SHEET NO.
SULTA DIDE e
CONSULTANTS - PROJECT MANAGER DATE HPP—-AR~12 18 oF 100




€
! REINFORCEMENT FOR BOXCULVERT
- i i
: i ! i i BAR MARK|{BAR MARK
i ol i i BAR MARK o | BAR MARK a2 |BAR MARK bl b | BAR MARK o | BAR MARK of | BAR MARK v [ BAR MARK vI | BAR MARK b2
i ~ ! ; s b T W {SCREW ANGLE
i ~ H
H - | : sze| 1Y lszel @b dszel @ 4T O I IO Y lsize] © ino fsze] @ ino jsze] @0t sze| @t fsze ® |-
i | ! oM. | oM. oM. | om. oM. | oM. | om | om. | om. oM. oM, oM. | oM. oM. | oM. M. | CM.
| L I —— SO e R | 4 .
| | 3’ ) | 210 | 210 | 225 | 20 30° pE20Pi5 | 270 D812 [£120] 180 pBI6 l2.5 §02.5802.5(220 2125|330 paEiz2| 45 | 19 bews| 30|15 | ~ [ - | - PBI2] 30 260 pBIS [12.5 195
i t
! | 1
HALF LONGITUDINAL PLAN BAR babi=F TABLE OF REINFORCEMENT FOR HEADWALL OF SINGLE BOX CULVERT
SCALE 1:75 —
r} A s CULVERTS i v2 va Ht H2 81
Lol t
1 © 41 2-RBY =
1 Jc? st sz |size |l @ |sze | e |szE |® |sze e sz | @ |sZE | Ne
: i == Az 320 | 85 | 25 | 363 | 202 | 238 | RBS | 30 |DBI12 | 16 |08tz | 16 |DBi2 | 30 |DB12 | 16 [OB12 | 4
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HPP—PS-01
HPP-PS—03
HPP-PS-04
HPP—PS—07
BEARING
S 36-25-15" W
S 72-52'—45" W
N 85-05'-59" W

40.0

ANGLE
36"-27'~30"
22°--01'-16"
30.0
METERS
30.0
METERS

20.0

200

919.235
610.543

10.0

KINGDOM OF THAILAND
MINISTRY OF ENERGY

2, 3, 4, 5 PLAN AND SECTIONS
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY

465,837.890
465,669.374

465
465,

5.0

5.0 10.0

SCALE 1:500

" SCALE 1:400
0

COORDINATE OF PL

495.907

HORIZONTAL CURVE

1,816,650.215
1,816,539.694
1,816,487.846

1,818,
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PL TO PL
137.349
176.120

HUAI PA PU HYDROPOWER PROJECT

PENSTOCK

CIVIL. WORKS
PLAN AND PROFILE,

(=]
=3
Q
D
o~
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ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN

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

TO ST THE TOPOGRAPHY
1. PENSTOCK, PLAN AND PROFILE, STA 0+000.000 T0O 0+200.000

3. PENSTOCK, EXPANSION JOINT, PLAN, SECTIONS AND DETAILS

4. PENSTOCK, WYE. PLAN. SECTIONS AND DETAILS

2. PENSTOCK, ANCHOR BLOCK NO. 1,

1.

3. ALIGNMENT OF PENSTOCK SHALL BE JUSTIFIED BY FIELD ENGINEER IN THE FIELD
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OF EXPANSION JOINT

G
2,000 (
1‘ TABLE OF DETAIL 1 SQUARE -~ GROOVE WELD , BUTT JOINT
250 100, 1,080 70 100 !L-—(;_ OF PENSTOCK
1
*1**—59 ! ITEM DESCRIPTION MATERIAL QUANT. REMARKS
B(—] 1 PENSTOCK ASTM A-283, GRADE D - -
______ === e R as i S— _ @ 2 PENSTOCK ASTM A-283, GRADE D 1 NOTE 2 & 3
? : : : ! : : ; 3 INNER SLEEVE ASTM A-2B3, GRADE D 1 NOTE 2 & 4
i X ! ! ! : [ 4 GRAND RING ASTM A-283, GRADE D 1 SEAMLESS, NOTE 3
| [
! § I 1 | : i P 5 OUTER RING ASTM A~283, GRADE D 1 SEAMLESS, NOTE 3
i (IR
| Eo | N L 6 STUFFING BOX ASTM A-2B3, GRADE D 1 NOTE 2 & 3
|
| o { j AR A 7 DOUBLING PLATE ASTM A-283, GRADE D 1 NOTE 2 & 3
. i bl g o pensTock X .
fLow i R " : : FLow o A 8 OUTER SLEEVE ASTM A-283, GRADE D i NOTE 2 & 3
e - Pl (=}
e Rl na I o R S ‘éﬁs@——-——l e ) - 9 | PACKING STOPPER ASTM A-283. GRADE D 1 NOTE 2 & 3
1y [
: : 1 : i : 1 { 1 e 10 #25 mm. BOLTS ASTM A-325 24 -
: ! | h ! MRS I £ 11 | 925 mm. NUT ASTM A-325 72 |-
! ! ! ! ! ! b 12 | 825 mm. WASHER ASTM A-325 8 |
: vl : : : 24~925mm. HOLE 13 PACKING RINGS (16 mm. 5.0. RING) ASBESTOS~GRAPHITE [ NOTE 5
! t!
i P \ o
| I i [
i R i [
HHHHHH R ]
M‘-—_A-‘—'“ “ﬁ:h E‘ .
1,040
I NOTES :
1. LONGITUDINAL SEAMS HAVE TO BE COMPLETE JOINT PENETRATION
WELDS BY COMBINING SINGLE—V-GROOVE WITH BACKING WELDS AND
ELEVATION SECTION B-—B GROUND FLUSH WELDING WITH BASE MATAL AS REQUIRED (SEE DETAIL "2")
SCALE 1:7.5 SCALE 1:7.5
2. GALVANIZED ALL SURFACES WITH 0.10 mm. THK.
3. NICKEL CLADDING ON OUTER SURFACE WITH 0.50 mm. THK.
AND GALVAMIZED INNER SURFACE WITH 0.10 mm. THK.
4. EACH JOINT OF EACH PACKING RING SHALL BE MIN. 25 om. APART
DO NOT LINE UP JOINTS
]
L e, 5. ALL DIMENSION ARE IN MILIMETER UNLESS OTHERWISE SHOWN
G
'—%-—<CP-' 6. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—GN~—03
PENSTOCK THK. — 2

&0
G

I 1
R=6 .
L\Sﬁmo@‘”‘ WELD WELDING NOTATION :

] CP = COMPLETE JOINT PENETRATION GROOVE WELD
TRANSITION THICKNESS OF

1

G = GRINDING WELD DEPOSITE FLUSH WITH BASE METAL
BUTT JOINT IN PARTS OF LONGITUDINAL WELD + = BACKING PLATE SIZE 0.10x1.50 mm. AND SAME
UNEQUAL THICKNESS
DETAIL "2" METERIAL AS PENSTOCK
DETAIL ™" ® = BEVEL PLATE 9 mm. BEFORE ROLLING CHIP SQUARE
NOT TO SCALE
NOT TO SCALE AFTER WELDING
4 = ROOT OPENING R = 2.0 mm.
ROOT FACE t= 3.0 mm.
GROOVE ANGLE = 45°
200 2,000 ® = ROOT OPENING R = 2.0 mm.
NICKEL CLADDING OUTER SURFACE ROOT FACE t= 2.0 mm.
1,080 o 530
| g GROOVE ANGLE = 60"
250 10| 50, 50 250 | 150 ; . 250
I ] l 0 w0, 50
{ 0 005 01 0.2 0.3 0.4
J S i e S M T T T o T T ST T LT TTTT T [ - oy
of PENsTOCK | PEVE L e e v
€ ! BRI o 0 0.25 05 o6
i tersire 1t o
| PELEEEE 1 [ T SCALE 1:7.5 METERS
6 RINGS 16 md. SQUARE SRR
FLOW ASBESTOS GRA‘PHITE PACKING : : : : ; : : : : : FLOW
! AR R [
X | [ A | I I i / KINGDOM OF THAILAND
: B MINISTRY OF ENERGY
: : : : § f : : ! : 20 mm, INNER SLEEVE (INCLUDING 0.50 mm.THK. DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
PENSTOCK] 10 MM.THK. Vo 5 IS - ! NICKEL CLADDING)
| Thie 1 b L BENSTDCK 10 MM. THK.
{ Vs ZOTWQ\ ! R e r HUAl PA PU HYDROPOWER PROJECT
! ) idd Lt L8 /.
A N A STNAN AN ' X AN
{ : . ! CIVIL WORKS
3 B I \ /
cp, >80l 4 Q 4 N\ STUFFING 80X PENSTOCK
| e %9 ® 6 mm. CHaMFER —) ) AR 18 mm. PLATE
L1 25 g o SN = SEE DETAL 1" EXPANSION JOINT, PLAN, SECTIONS AND DETAILS
PACKING STOPPER 20 mm. PLATE s . w— s
@ M DEPARTMENT OF ALTERNATIVE ENERGY
40 120 40 I MAHA NAKORN CONSULTANTS CO.,LTD. DEVELOPMENT AND EFFICIENCY
! 3 REVIEWED sz S=5%
SECTION A-A 200 3
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¢ OF PENSTOCK

|
I
I

€ OF 22 kv SINGLE CORE UNDERGROUND CABLE
| {SEE DWG. NO. HPP~T$-12)

550

S R —

>
i
700,
|
‘ ;
L
‘f-
02704
\'
|
i
i
900
1800
L) (@]

g 2,000
2 &
“ d 1000 750
CABLE MAKER <o
1100 400 (SEE DWG. NO. HPD—TS-IZy'

COVER WITCH SOiLD

CONCRETE PLATE 400X400X30 MM

PLAN (PIPE SUPPORT)

SCALE 1:50

COMPACTED SAND

TYPICAL OF PENSTOCK TRENCH

NOT TO SCALE

UNDERGROUND CAl
RING GRIDER SEE DETAIL >

OF PENSTOCK

§ OF PENSTOCK

0.10 M. CONCRETE LINING . _ 91 SEE DETAL ™"
Q
f=l
P R ¥ - [E—————
1 g
<
3 240
TRENCH BOTTOM L 1.280,
******* R3O _ P
w0
re]
ELEVATION SUPPORT PLATE >—/ SLDE PLATE
SCALE  1:50 820x450 NUT N\, ’ \ ! 4
< E
SUDE PLATE !
325x325x12 4
. @ ¢ OF PENSTOCK
&, SUPPORT PLATE 4 a
9 500x500x12 E——
<7 a Oi
S,] 30
Y 4 < -
w| DBI2 ®0.20 DB12 ® 0.20 a K A 12PL e
g RADIUS FORMED BY S 4 7 T
< 0 ORILLING 50 MM. ’ \Q W
& HOLE BEFORE CUTTING s P RING GIRDER FOR 700i.D. PIPE %
- RING TO SHAPE 74 ) -
omi2 @020 o a o . SCALE 1:20 i SEE DETAIL "3
N 5| a 4
v 4 . < a, SEE DETAIL "2"——
a s 4 v SUDE PLATE
o < a SUPPORT PLATE
R © < 9 4
" 2 a<
4 <
4 4 4 <
4 oa “ N
D812 @ 0.20 DETAIL "3" ”
DB12 © 0.20
. SCALE 1:7.5
1100 |...400
SECTION C-C SCALE 1:20
SCALE  1:20 | 500 |
4-820x450 NUT l 325 i
PIER DIMENSIONS \¢ - 0 0.25 0.5
e S}
KM. SLOPE ( 8 ) . T Y DRILL #20x60 e s " KINGDOM OF THAILAND
FROM 70 DEGREE @ g @/ — SUIDE PLATE s MINISTRY OF ENERGY
0+000.000 | 0+018.518 | 00'—00'~00" SIPE 8700 § ) T 325x325x12 ) 0.25 0.5 Q.75 DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
200 P
0+018.518 | 04054.065 | 10°-15'~0g" '-——~‘°|
o 8 8 SUPPORT PLATE SCALE 1:10 METERS HUAI PA PU HYDROPOWER PROJECT
0+054.065 | 0+0B8.849 | 28-19'-59° LT 500x500x12 :
o 0.5 1.0 1.5
0+088.849 | 0+118.051 | 17-07-29" 2 - e em————
] 8 * M ~ CIMIL. WORKS
0+119.051 | 04174.451 | 19°-06'-58" 4 - g ALE 1:20 METERS
%% T 5 PENSTOCK
0+174.451 | 0+186.068 | 34'-46'-07" o o 05 1.0 2.0 3.0 4.0
PSR R R = DETAIL "2" i —— e ——— PIPE SUPPORT, PLAN, SECTIONS AND DETAWS
S 8 : SCALE 1:50 METERS eeameem————
0+198.723 | 0+218.672 | 17-45'-11 SCALE  1:10 DEPARTMENT OF ALTERNATIVE ENERGY
0+218.672 | 0+235.820 | 24'—42'—56" i NOTES : MAHA NAKORN CONSULTANTS €O..LTD. DEVELOPMENT AND EFFICIENCY
0+235.82 3 ) ? wada
+235.829 | 0+291.642 | 11-39'-16" . o . -
DETAIL n1 " 1. ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE SHOWN, 2 DESINEDGIES oY nesome } tnqem JSUSMITIED /;' AR
0+291.642 | 0+322,455 | 16'-03-39" * y -
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO, HPP—GN-03 1 DRAWN  fegler 4 RECOMMENDED T _art o
0+322.455 | 0+353.758 | 10"-40'-03" SCALE 110 NO. BATE REVISIONS CHECKED APPRO CHECKED APPROVED -
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e

6N} 41

Pp_ps

G OF PENSTOCK

BEND TYPE "1"

DELTA(A) 05

SCALE 1:20

¢ OF PENSTOCK

pS.—

b e

BEND TYPE "2"

DELTA(A) §-15°

SCALE 1:20

——¢ OF PENSTOCK &/
L2

BEND TYPE "3"

DELTA(A) 15'-25°

SCALE 1:20

BEND TYPE "4"

DELTA(A) 2535

SCALE 1:20

-— § OF PENSTOCK

o

BEND TYPE "5"

DELTA(A) 35-45

SCALE 1:20

NOTES :

1. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP-GN-03

BEND TYPE "6”
DELTA(A) 55°-OVER
SCALE 1:20
DIMENSIONS OF BENDS
BEND |KM. OF PS.| PS. NO.| A (DEGREE) | TYPE T. (M) R DIA. L THICKNESS
(m.) (m.} (m.) (m.) (mm.)
1 0+018.518 1 10--19'-09" 2 0.225 2.492 0.70 0.449 10
2 0+054.065 2 18°-00'-50" 3 0.225 1.418 0.70 0.446 10
3 0+088.849 3 1H-12'-19" 2 0.225 2.294 0.70 0.449 10
4 0+119.051 4 01°-59'~18" 1 0.225 12.965 0.70 0.450 10
5 0+137.349 PL1 | 36°-27"-30" 5 0.450 1.366 0.70 0.869 10
[ O+174.451 5 15°—39"—08" 3 0.225 1.637 0.70 0.447 10
7 0+186.068 5 24°~46"-43" 3 0.450 2.049 0.70 0.886 10
8 0+198.723 7 07'-43'-49" 2 0.225 3.330 0.70 0.449 10
39 0+218.672 8 06"-59'--45" 2 0.225 3.681 0.70 0.449 10
10 | 0+235.829 9 13'-03'—40" 2 0.225 1.965 0.70 0.448 10
1 0+291.642 10 |04 —24'-23" 1 0.225 5.848 0.70 0.450 10
12 | 0+313.469 pL.2 |22-01-18" 3 0.225 1.156 0.70 0.444 10
13 | 0+322.455 1 05'-23"~38" 2 0.225 4.777 0.70 0.450 "o
14 | 0+356.258 12 10—40"~03" 2 0.225 4.777 0.55 0,449 10
[ 0.5 1.0 1.5
T —————
SCALE 1:20 METERS
KINGDOM OF THAILAND
MIMNISTRY OF ENERGY
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
HUAI PA PU HYDROPOWER PROJECT
CIVIL WORKS
PENSTOCK
BEND DETAILS
nesm———)
. BEPARTMENT OF ALTERNATIVE ENERGY
MAHA NAKORN CONSULTANTS €O.,LTD. DEVELOPMENT AND EFFICIENCY
3 REVEWED <Py —
2 SUBMITIED S0 2R,
1 RECOMMENDED . Aaoay
NO. DATE REVISIONS CHECKED APPROVED APPROVED (R .
DRAMING NO. SHEET NO.
CONSULTANTS DEDE —BL12L5
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SEE DETAIL "B"—-—

PLAN

SCALE

i
i
i
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|
\
i
g 1 ) Vo)
b Mo o { T — - h [t SCALE  1:5
-~ o ! 1 a
:\ | e i 7 // =
e N ! =
o | 7
et 2
fre} [ e
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ELEVATION DETAIL "A
SCALE  1:100 SCALE 125
30
ﬁ 130 N
8
(= oy
? b OUTTER EDGE
5 OUTTER EDGE
- rwo g TET PENSTOCK 10 MM, THK.
[ PENSTOCK 10 MM. THK.
‘ \ BEAM DETAIL
SMOOTH GRINDING SMOOTH GRINDING SCALE 1:10
INNER INNER NOTES :
30
"L" 1. ALL DIMENSIONS ARE IN MELIMETERS, UNLESS OTHERWISE SHOWN.
SECTION A—A SECTION B-B 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—GN-03
° SCALE  1:10 SCALE  1:10
< N
5 (WEB THICKNESS) 26 THK. g KINGDOM OF THAILAND
PENSTOCK 10 MM. THK. = MINISTRY OF ENERGY
/ DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
/——(WEB THICKNESS) 26 THK. 0 0.05 01 0.2 0.3 0.4
HUAI PA PU HYDROPOWER PROJECT
SCALE 1:5 METERS
SECTION C-C 5 CIVIL WORKS
. 0 01 02 03 04 05 06 07 0B
SCALE 1:10 / PENSTOCK
SCALE 1:10 METERS WYE, PLAN, SECTIONS AND DETAILS
° R S ———
- - PENSTOCK 10 MM. THK. 0 025 05 07510 1.5 2.0 ' DEPARTMENT OF ALTERNATIVE ENERGY
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LBOTTOM CHORD 2~ B5x65x6x5.91 Kg/m.

DIAGONAL MEMBER
L~B85x65k6x5.91 Kg/m.

T
2
Q

=

SECTION

SCALE 1:15

+_“
J"““ I——-BOTT()M CHORD
TRUSS-T1 24 65x65x6x5.91 Kg/m.

c-C

e GUSSET PLATE 8 mam.

0.25

. N
15 SCALE 1:15 SCALE 1:15 SEE DETALS "12" W'—j
SCALE 11 SCALE 1:15
SCALE 1:10
1A —65x65x6x5.91 K
DIAGONAL MEMBER L—65x65x6x5.91 Kg/mi— 415 mm. SAG ROD AT MID SPAN B N
VERTICAL MEMBER 2- AL65xB65x6x5.91 Kg/m. C ] 6
TOP CHORD 2-'F 65x65x6x5.91 Kg/m.
H [~ DIAGONAL MEMBER GUSSET PLATE 8 mm. —
— | L-65x65x6x5.91 Kg/m. PURLIN € — 150x50x20x3.2 mm. ©1.00 m.
VERTICAL MEMBER L~65x65x6x5.91 Kg/m.———-|
DIAGONAL MEMBER L—65x65x6x5.91 Kg/m. cus;mxpz po Bgr: z .
) —— BOTTOM CHORD
GUSSET PLATE 8 mm. \ 7 w\ — - 21l 65x65x6x5.91 Kg/m.
3 iTe]
3. N 7
L ] S| DIAGONAL MEMBER
] """"" — T""‘““ R ”2]' L-65x65x6x5.91 Kg/m. f £
J opS J ' Oéﬁ‘*] GUSSET PLATE 8 mm 6 0 01 02 0.4 0.6 6.8
BOTTOM CHORD 2- A 65x65x6x5.91 Kg/m. — BOTTOM CHORD 2-JL 65x65x6x5.91 Kg/m, — @]' e TCAL MM 655 o1 Ka/m DETAILS ”1 2” e =
’ ) L SCALE 1:10 METERS
neyn nean nan NOT TO SCALE 0 0.5 12
DETAILS "7 DETAILS "8 DETAILS "9 e
SCALE 1:15 SCALE 1:15 SCALE 1:15 SCALE 1:15 METERS
KINGDOM OF THAILAND
NOTES MINISTRY OF ENERGY
——%15 mm. SAG ROD AT MID SPAN 1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
TOP CHORD 2~ 65x65x6x5.91 Kg/m.
PURLIN £ — 150x50x20x3.2 mm. @1.00 m. UNLESS OTHERWISE SHOWN. HUAI PA PU HYDROPO%R PROJECT
2, SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—GN—03 .
VERTICAL MEMBER L~85x65x6x5.91 Kg/m. —— GUSSET PLATE 8 mm VIL WORKS
’ .. OTHERWISE SHOWN
DIAGONAL MEMBER L~65x55x6x5.91 Kg/m. 3. WELDING CONNECTION USE 6 MM.,UNLESS OTHEI CIVIL
GUSSET PLATE 8 mm. QI REFERENCE DRAWINGS : POWERHOUSE
g fw}
« L 1. POWERHOUSE, ROOF BEAM AND TRUSS PLANS HPP--PH-08 DETAILS TRUSS T-1, T-2 AND T-3
3 DIAGONAL MEMBER L—65x65x6x5.91 Kg/m. i uy M——— T A———————————
I S oo AMM.-W . —y S 2. POWERHOUSE, TRUSS T-1, T-2 AND T-3 HPP—PH-10 DEPARTMENT OF ALTERNATIVE ENERGY
1 1 f MAHA NAKORN CONSULTANTS €O.LTO. DEVELOPMENT AND EFFICIENCY
0.35 -—t LQLS,] GUSSET PLATE 8 mm. 3 ) ReviEwED 7y S
I’—“‘BOTTOM CHORD 2-—1B5x65%6x5.91 Kg/m. BOTTOM CHORD 2- 1L 65x65x6x5.91 Kg/m. 2 fnETass 3; SaL4a51 FSUBMITIED /’-M.
B RECOMMENDED &&532}“»)%%:*/
” ” ”
DETA‘LS 1 O DETA' LS 1 1 NO. DATE REVISIONS CHECKED APPROVED 3944221 APPROVED
- N a/1275) IDRAWING MO, SHEET NO.
SCALE 1:15 SCALE 1:15 CONSULTANTS DEDE m___D_’_\_T;:___ HPP__PH_11 76 or 100

BOTTOM CHORD
2- L 5x65x6x5.91 Kg/m.




 0.40 0.40
0.4 _
T
1
ct A—?~ BRACKET
COLUMN SCHEDULE PURLIN C~150x50x20x3.2 mm. @ 1.00 m.
#15 mm. SAG ROD AT MID SPAN ——
DONE BY CONTRACTOR C2 0P CHORD 21 85065E5.a1 K W
COLUMN \ A ESHOHESI Ky/my
C1 0.40 0.35 INSULATION METAL SHEET—
! DIAGONAL MEMBER L—65x65x6x5.91 Kg/m.
FLOOR ANCHOR BLOT 4-M22, 0.50 m LENGTH e /" STEEL PLATE 300x350 mm., 20 man. THK. GUSSET PLATE 8 mm.-|
3-DB2S i, ’”\ \/— SEE DETAKL "1
ROCF BEAM \ -
i ; /
0.30 \2 H e F,s!’”
S 1
o€
2 14-DB25 3 -
S 2-RBS © 0.25 (STR.) 2 8 ~
koo © DONE BY CONTRACTOR C1 . — -
0.40 i T
DEIG @ 0.10 3
1ST FLOOR N e
0.15 L
ST FLOOR 0.05 CLEAR L BOTTOM CHORD 2— I B5x65x6x5.91 Kg/m.
1 LOO L
GUSSET PLATE 8 mem. WIRE MESH £ 2.5 cm. (WIRE NO.10)
0.35
A — <
o 14-0825 EAVES DETAIL
3 2-RBI @ 0.25 (STR.) BRACKET SCALE 1:10
SCALE 1:20
LT ~
FOOTING / N
I \‘
! !
A /
N \/__
S U 1-DB25 WELDED
TO TOP BARS
DETAIL ™1
SCALE  1:10
NOTES :
1. ALL DIMENSIONS AND ELEVATIONS (M.5.L.) ARE IN METERS,
UNLESS OTHERWISE SHOWN.
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—GN—03
010 REFERENCE DRAWINGS :
- RBIS SAG ROD AT MID SPAN 1. POWERHOUSE, GROUND FLOOR FRAMING PLAN AND DETALS  HPP—PH—07
p==== e iT,-..- 2. POWERHOUSE, ROOF BEAM AND TRUSS PLANS HPP~PH-08
________ [
TOP CHORD 2-T 65xB65x6x5.91 Kg/m. .. : [ 3. POWERHOUSE, TRUSS T—1, T-2 AND T-3 HPP—PH-10
PURLIN £~150x50x20x3.2 mm.
PURLIN C~150x50x20x3.2 mm. @ 1.00 m. 0.05 4. POWERHOUSE, DETALS TRUSS T-1, T-2 AND T--3 HPP—PH—11
215 mm. SAG ROD AT MID SPAN 0.05
GUSSET PLATE 8 mm.— K GUSSET PLATE 8 mm. ELEVATION
DiAGONAL MEMBER L—65x65x6x5.91 Kg/m.
\ 0.10 0 01 02 03 04 05 06 07 08
#22 mm TE ROD ! ‘I l"_
VERTICAL MEMBER L—65x65x6x5.91 Kg/m. ~RBI5 SAG ROD AT MID SPAN SCALE 1:10 METERS
TURNBUCKLE —PURLIN C—150x50x20x3.2 mm. o 0.50 1.00 1.50
: L
NOT TO SCALE SECTION ? ! SCALE 1:20 METERS
KINGDOM OF THAILAND
0.05 | MINISTRY OF ENERGY
0.05 .. DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
PLAN HUAI PA PU HYDROPOWER PROJECT
SAG ROD DETAILS CIVIL WORKS
SCALE  1:20 . POWERHOUSE

COLUMN DETALS

s ————
— DEPARTMENT OF ALTERNATIVE ENERGY
] MAHA NAKORN CONSULTANTS COLLTD. DEVELOPMENT AND EFFICIENCY
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LAV

TH’CKNE 35

0.60 THICKNESS

SEE DETAIL "A" ~

0.67
COVER PLATE
- CHECKERED PLATE § MM THK. 0
PL-9XY MM — 0.03 | —L-40X40X3 MM FOR COVER PLATE TYPE "A” AND TYPE "B" A—%Lf-(—)ﬁl }QQQI—iL
L—~50X50X4 MM —— 0.005 |
1o
RB9 MM @ 0.25 :! [—} A -
LONG 0.10 1
@ ; = CHECKERED PLATE 9 MM. THK.
LK 2 i
A S s
z 2 [—
) A i I o Labediun }
. T SLAB 2 9
oL . sy THICKNESS RB3 MM X 010 5 L1 soxsoxs L 4-R8 LN
. %4 FOR COVER PLATE TYPE "A" o w 9 tor [
B— . — 2 i
L. 6XS0X300 MM & 0.50 3 bt X
[ — 22]
» A 2 SECTION A-A i !N. 3 Al
IN DOOR CABLE TRENCH TYPE "A” |7 S U g9 MM T safmm.——~ U 1
NOT 70 SCALE E B2 & w2
SCALE 1:10 PL. 6XS0 MM Y
e
3
SLAS SLAB O N
SEE DETAIL A" THICKNESS 0.40 THICKNESS = a
H o
U
l COVER PILATE 1019 alS
e I | e
PN . N7y 1 |
e | L . | SLAB | L — 215 MM GALVANIZED STEEL © 0.50 N
] A [ . Troxess OUT DOOR COVER CABLE TRENCH
! s n,n SCALE 135
~ ke t S DETAIL A
F SCALE 1:5
i ﬂz' - h SLAB THICKNESS 0.60 SLAB THICKNESS
! o AP Y
R N R at= 1-RBY
I 5-RBY
- | e i 5-R894 RBY
o - . =
Nt f & 11} L7
iIN DOOR CABLE TRENCH TYPE "B CHECKERED PLATE 9 MM. THK. 3 ) A e !{i / M
SCALE 1:10
L BxS0x300 MM. @ 0.50
0.50 L~50x50x4 MM, WITH o
RBY ® 0.25, L= 0.10 /
. 1.00 (MAX.) - SEE DETAIL "C™
l ' j E RE9, L= 010
=t - .. b /
- 003 oocz 1-RBY -
#7 i B . X
:: : i 0.1;} 0.34 hts 3 . .
SEE DETAIL “B" |4 i ' 0.70 ! © %
i I
[ ,}\ ; ] o o -
::/( ~ L o | s DETAIL "B o0 000
4 S
W' i : -
i 3 o e NOT TO SCALE ore f" *LF:Q“E [
5\{\ ) o 18 PL 6x50 MM.
e L als o . RB9 © 0.25, L= 010 ——
it i ola - - 0.05 i H ¥ =Th
i P -
L o L—40x40x3 MM. g e
W i
i t 1 aly
L ol e | —RBS @ 0.20, L= 0.10 @l= o L]
! b3 0.50 -
o B
CHECKERED PLATE 9 M. THK. - L—L-40x40x3 MM, FOR S 025 Lo 010 RES © 0.30 |_ 215 MM. GALVANIZED STEEL ® 0.50
CABLE TRENCH TYPE "A" AND TYPE "B" B S—
e B 5045 MM, ” 0
~+- . OUT DOOR CABLE TRENCH TYPE "C
COVER PLATE FOR IN DOOR oro T SCALE 1:5
SCALE 1:10 u~RBQ ® 0,308
{sLAg] 0.60 [siagl
i
THICKNESS THICKNESS
” "
DETAIL C
oo RO“ 0'011 ois NOT TO SCALE
DB16 © 0.15 T T TDETG @ 045 DETAIL CABLE TRENCH IN SWITCHYARD
~-RBY © 0.25, L= 0.10—— |
!, v 7 SCALE 1:20 KINGDOM OF THAILAND
X » 7 MINISTRY OF ENERGY
| )/ B i DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
<
@ 0.20, L= 0.10 — = NOTES : 3} 0.10 0.20 0.30 0.40
RB9 . ° ; " o] HUAI PA PU HYDROPOWER PROJECT
/ B 505 M. M—o0B16 @ 0.15 1. ALL DIMENSIONS ARE IN METERS, UNLESS OTHERWISE SHOWN. SCALE 1:5 METERS .
A1t
l 2. SYMBOLS, ABBREVIATION AND GENERAL NOTES SEE DWG. No, HPP—GN~03 o oz 04 06 !;8 CIVIL. WORKS
NN ' p— 3. STEEL COVER FOR IN DOOR TRENCH SHALL BE COATED WITH NON BLEEDING TYPE SCALE 1:10 METERS POWERHOUSE
0816 ® 015 COAL TAR EPOXY. o 0.5 10 15 CABLE TRENCH DETAILS
0.60 SLA o
2 ! SCALE %20 METERS } DEPARTMENT OF ALTERNATIVE ENERGY
THICKNESS THICKNESS WAHA NAKORN CONSULTANTS CO..LT0 DEVELOPMENT AND EFFICIENCY
BLE TRENCH TYPE "A" "B" REFERENCE DRAWINGS : 3 eveves Ay X
DETAIL OF IN DOOR CABL | . " pop— Py Ep A
SCALE 1:10 1. POWERHOUSE, GENERAL LAY OUT HPP—PH-01 3 RECOMMENDED g > o
2. POWERHOUSE, PLAN AND SECTIONS HPP—PH-03 NO. DATE REVISIONS CHECKED APPROVED 24651 JAPPROVED -l
- 3 s as12,51  JoRAWNG nO. SHEET NO.
CONSULTANTS PROJECT MANAGER DATE HPP—PH-13 78 oF 100
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LOCATION : MACHINE HALL "Pg” LOAD CENTER 3¢ 4W WITH MCCB. 3P SOAT 100AF
- 1180 —I (24 CKTS,BRANCH MCB 5 KAIC) IC > 10 KA AT 380 VOLT
i
ke CKT LOAD (VA) MCB CONDUCTOR A B8 C
- | oM
<~ N DESCRIPTION 3 FROM MDB
4 1 NO A B c POLE AT | SIZE(MM) TYPE SOAT,100AF
. | L
< W l O N 1 RECEPTACLES 1540 1 15 2.5/1.8 VAF-G ™\ L S
: r |
< — - ——\ N~
3 <M | D @ o } o 3 RECEPTACLES 1320 1 15 2.5/1.5 VAF~G
o TR w0
[ coee I 5 RECEPTACLES 1100 1 15 2.5/1.5 VAF-G — N
O
© | |
- 7 LIGHTING 1200 1 10 2.5 VAF — N
9 LIGHTING 1200 1 10 2.5 VAF et S
1" LIGHTING 480 i 10 2.5 VAF et ™ SN
A/C THW
13 18,000 BTU e | 5000 ! 30 6/6 3/4" EMT — —
Q
+
b4 A/C THW
1 18,000 BT /Hr 3000 1 30 5/8 3/4" EMT R— —
17 LIGHTING 1060 1 10 25 VAF e T PN
™ a/c THW
t ™ N
3 1 24,000 BIU/Hr | 9500 1 30 6/6 374 EMT
a/c THW
z 24,000 BTU /Hr 3300 1 30 6/6 374 EMT — ~
A/C THW —~ ~
23 24,000 BTU/Hr 3300 ! 30 6/ 3/4" EMT
8 EXHAUST
<
S 2 AN 1400 1 10 25 VAF
EXHAUST
4 Fan 1400 1 10 25 VAF
EXHAUST
6 AN 1400 1 10 2.5 VAF
Q
of 1. —
e 8 SPARE 1 10 25 VAF
10 SPARE 1 10 25 VAF
B 12 SPARE 1 10 25 VAF
8 g
0
14 SPARE
16 SPARE
1
X,
| % / ) 18 SPARE
U[qllll,/ ,J[J i
g W e [/l/ L/ ’ 10440 | 10220 | 7340
TOTAL CONNECTED LOAD 28,000 vA
i DEMAND FACTOR 75%
CALCULATED LOAD 21,000 vA
5,00, | 5.00 5.00 5.00
H 1 H
20.00
LIGHTING PLAN NOTE :
SCALE 1:75 1. AL DIMENSIONS ARE IN METERS, UNLESS OTHERWISE SHOWN.
0.4 Kv SW.GEAR CUBICLES
100, 1.00 1 1.00 1 1.00 : 1.00 KINGDOM OF THAILAND
e e I e MINISTRY OF ENERGY
® 1 x 400 W MERGURY VAPOUR LAMP [N L0AD CENTER PANEL DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
PB
05 2 x 36 W FLUORESCENT WITH ALUMINIUM ANODIZED REFLECTOR S DUPLEX RECEPTACLE ol o 0.5 1 2 3 4 5 6 m HUAI PA PU HYDROPOWER PROJECT
& 1 i k| ) ] i i i .
8 [ {
71 1 x 36 W FLUORESCENT LUMINAIRE ©) ONE WAY SWITCH, 15A 19 ., 250V SCALE 1:75 METERS CIVIL. WORKS
POWERHOUSE
CT9 1 x 18 W FLUORESCENT LUMINAIRE H 1 x 60 W INCANDESCENT, OUTDOOR l’ l \L
ELECTRICAL LIGHTING PLAN EXHAUST AND OUTLET PLAN
250 W HIGH PRESSURE SODIUM FLOODLIGHT () 1 x 60 W INCANDESCENT, INDOOR i
> FE?M :;)1 :2 sz Fng DEPARTMENT OF ALTERNATIVE ENERGY
. EMERGENCY LAMP DIST @8 MAHA NAKORM CONSULTANTS CO..LTD. DEVELOPMENT AND EFFICIENCY
8——% EXHAUST FAN # 10 inch. [ LAMP 3x35W, 12V, 324 (ST, B y— 5
DESIG! 7 AL
% 2 x 25 W EMERGENCY LIGHT WITH BATTERY OPERATE RECEPTACLE ? NED R iz JSUSMITIED
1 DRAWN b RECOMMENDED %: ~ PR ANy ¢
AIR CONDITION , CEILING TYPE NO. DATE REVISIONS CHECKED APPROVED  JCHECKED nzer JAPPROVED Oy .
2
armzs5  JORAWMNG NO. SHEET NO.
CONSULTANTS DEDE - e
ULTAN PROJECT MANAGER DATE HPP—PH—14 79 of 100
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1 x 125 W MERCURY — BE
VAPOUR LAMP W/STEEL POLE

PENSTOCK

8-12 M. CONCRETE POLE — i

~SODDING~
~EL.+291.00~ a |
L
EX-X°)
— — =
+SODOING~ ] | T
1
. i
5042 |
{ S0AW, 25AW,
o [ ] & [ i #
SOAW, 50A, 25AW i A L0 .
i TN TR | =
NNEirE 2= = o
! ba ol !
ASPHALT i A 1
~EL.+289.00~ : Mt
! B }&
1
‘, i R
! A
- va B
i i
! i
i
gl
I
)
~EL.+289.00~ !
b e e i
1]
"
25AW, 50A i
2.
b :
:
i i
; ;
; i ~SODDING~
;l ; ] ~EL.+287.80~
i
i s
R [ g b
1 { : 1 E:
L
L
1
i i
LF,L.+283.52~ ‘ %
t '
!
ke, gt
SaaliiESl R <
«© W0
< ~
© o
EXTERIOR LIGHTING PLAN S
o a
SCALE 1:200 0
L,
% E ¢
<<
: %
)/(
s
g LEGENDS LEGENDS :
T [ ] CONCRETE POLE, SUFFIX INDH
b 8 12m 7 CATES HEIGHT OF POLE PHOTO SWITCH
o STREET LIGHTING FIXTURE, 1x125 W MERCURY LAMP,
ON CONCRETE POLE °l CONTACT
- CONCRETE POLE WITH GUY WiRE *
- MAIN DISTRIBUTION PANEL Y £ 3 SELECTOR SWITCH : 3 POSITIONS. OFF—AUTO MANUAL
@ JUNCTION BOX (
WEATHERPROOF (WP) GALVANIZED STEEL PULL BOX ,b CONTROL RELAY, CIRCUIT 'd’, ‘b’
Biss — SAFETY SWITCH OR DISCONNECT SWITCH, NEMA 3R ON CONCRETE POLE

DETAIL OF STREET LIGHTING

NOT TO SCALE

PRIMARY LINES, 22 KV OVERMEAD BARE CONDUCTORS

2
SECONDARY LINES, 380/220 V 50 MM THW OVERHMEAD INSULATED CABLES, 39 4 WIRE
UNDERGROUND WIRING IN CONDUIT

UNDERGROUND CABLE, XLPE 22 kV. IN HDPE CONDUIT

CONTROL RELAY, CIRCUIT '¢’, 'd'
CONTROL RELAY, CIRCUIT ‘¢, 'f'
MAGNETIC CONTACTOR 30A, CIRCUIT 'd', b’
MAGNETIC CONTACTOR 30A, CIRCUIT ¢!, 'd

MAGNETIC CONTACTOR 30A, CIRCUIT 'e', 'f

AW, 25A

o]

FROM "MDB' IN CONTROL ROOM

v

PANEL "SL"

2
j tlixlO MM, 4 MM}G NYY.
32 MM IMC

3P
30AT
10 KAIC
CU BUS BAR 100A 380/220v
3PH AW W/50% GROUND

3A L1 L2 L3
;__.__%__ _)g(——_)gg__;g PILOT LIGHTS

1 2

15A SPACE

S/N

GROUND

CIRCUIT

SINGLE DIAGRAM OF PANEL "sL”

CARTRIDGE

FUSE
104

NOT 1O SCALE

~

220 VAC

{Tr

[
[ —

2
1 3
) /

Py

&) &

-~

STREET LIGHTING CONTROL DIAGRAM

NOT TO SCALE

NOTES :

1. ALL DIMENSIONS ARE IN METERS, UNLESS OTHERWISE SHOWN.

2. ALL CONCRETE POLES, HARDWARES, TRANSFORMER, AND INSTALLATION
SHALL STRICTLY CONFORM TO PEA'S STANDARD AND REGULATIONS.

3. SPUCING OF CABLES IS NOT ALLOWED IN CONDUITS OR HAND HOLES
EXCEPT AT JUNCTION BOXES OR PULL BOXES ABOVE GROUND LEVEL

WITH APPROVED SPLICING FITTINGS.

o 5 10
O —— -

15 20

SCALE 1:200

METTERS

KINGDOM OF THAILAND
MINISTRY OF ENERGY
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY

HUAI PA PU HYDROPOWER PROJECT

CiViL. WORKS
POWERHOUSE
EXTERIOR LIGHTING PLAN
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e —————————
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FILE S~ SERVER\DDO 783 \FINAL

294,00

fm
[}
m
P4
[l
v

POWERHOUSE
SWITCHYARD
GARAGE

HOUSING GRADE 58 FOR 1 FAMILY
HOUSING GRADE 3—4 FOR 1 FAMILY

LABOUR HOUSING FOR 4 FAMILY

GUARD HOUSE

ELEVATED TANK

FLAG POLE

WIREMESH FENCE

PARKING AREA

~SODDING~~
~EL. 429100~
e

T MOVABLE STEEL BARRICADE
P

-,

- L
i J/~sooo [0 \l / [
B 4 7 \_,/
P Ve

7 o~ H
L/ - N I
L) \
&3 e 11 pvc e
* * ’\\ N A
/

N
4 N
/ AN

ENTRANCE GATE

1

NAME 8OARD

STAINLESS STEEL WATER TANK 3.00 CUM.

CRCRCRCRORCRONONCROICRCRCICRCRG,

-

SEPTIC TANK

F

iy
-l
8.

/ AN

! N \
ashraur, 00f

~EL 428900~

~EL.+287.80~

~EL +287.80~

N

/ ! l’ “r\ ~ y 4 4 . -
C - = - 1 V7 N
/ /S’LEEVE PIPE 011100 mm.x9.00 r:n 1ONG | | ' %x\\\

T T T
I 1
/ L R 3 i // ] e2" cavanizeo sTEEL PiPEn] I on i pe CULVERT 2-s1.00x1
SUt 0§ BRI AN A ~EL.+289.00~ 7 ~ IS ] q
e At e .,(..eé@_ — Z
. 7 1 ’ N 5 7~\\ 7 -
' i
t

S S M

NOTES :
1. ALL DIMENSIONS AND ELEVATIONS {M.S.L.) ARE IN METERS,
UNLESS OTHERWISE SHOWN
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP—-GN—03

|

I i i -

. -
SHE_DETAL WS, NO. HPRARLIO ¢ o EL 28780~
g 4 ! w1l Pt e

A

-

REFERENCE DRAWINGS :

1. PIT VALVE, FIELD TAP, DITCH AND SLOPE PROTECTION DETAILS HPP-PH-17

~SODDING
~EL+287,80~
!

012345 10 15

SCALE 1:200 METERS

KINGDOM OF THAILAND
MINISTRY OF ENERGY
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY

HUAI PA PU HYDROPOWER PROJECT

CIVIL WORKS
POWERHOUSE
WATER SUPPLY PIPELINE SYSTEM LAYOUT
% "2 %, %, 8 8 DEPARTMENT OF ALTERNATIVE ENERGY |
o, ‘% "9, & § B wana Naxorn consULTANTS cO.LTD. DEVELGPMENT AND EFFICIENCY
* * 3 3 REVEWED P S
WATER SUPPLY PIPELINE SYSTEM LAYOUT 2 DESIGNED { fuy . w3705 A waos JsusmTiED ) SN R
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Y BALL VALVE ———BALL VALVE

/
/ —-83/4"~90" PVC. ELBOW / 83/4"-90" PVC. ELBOW
Z / %OF SIDE DITCH

. S S ——— — ;
L 025 0o 025
NGL: [ : NGL.
L]
3 g 83/4” PVC. PIPE 1 |
o S & l
S t d COMPACTED BACKFILL TO
MIN.95 % OF S.P.C.T.
Wty v v v s e a4 L—0.05 CONCRETE DESIGN BASED
= 2 ON GRADE 140 KSC.
z Z <
= =
3 Sl CONCRETE sLaB $3/4"x2" PVC. REDUCER
” ° O DETAIL OF DITCH
i A SCALE 1:10
at/4" PVC. PIPE LINE
—43/4" PVC. PIPE LINE
(PR N
FIELD TAP TYPICAL INSTALLATION DETAIL "1 FIELD TAP TYPICAL INSTALLATION DETAIL "2
SCALE 1:10 SCALE 1:10
NOTES :
1. ALL DIMENSIONS ARE IN METERS, UNLESS OTHERWISE SHOWN.
2. REINFORCING BARS ARE IN MILLIMETERS
L/LQOF D.B.S.T. ROAD
i 3. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF
. 1.50 a.l)o 1.50 , 175 KSC. FOR STANDARD CYLINDER AT 28 DAYS

b ]
I | ] 4. REINFORCING STEEL SHALL CONFORM TO SR24, TIS 20-2543
i 5. MORTAR RIPRAP DITCH SHALL BE SPECIFIEED AS FOLLOWS
! ! i 5.1 THE STONES USED FOR MORTAR RIPRAP DITCH SHALL WEIGH 20-45 KG. £EACH AND AT
: 1 i LEAST 50 % SHALL WEIGH MORE THAN 35 KG. STONES SHALL HAVE SUCH SHAPE
AND DIMENSIONS AS TO MINIMIZE THE INTERSPLICES AFTER PLACING
THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15 CM.

RN
5.2 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL 8E

FILLED WITH SPELLS OR SMALL STONES UNTIL A SMOOTH SURFACE IS OBTAINED

FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS

| 1—.
1
-SLEEVE PIPE A < l GS. OR PVC. PIPE 6. RIPRAP SLOPE PROTECTION SHALL BE SPECIFIED AS FOLLOWS :

i
[ ' 6.1 THE STONES USED FOR RIPRAP SLOPE PROTECTION SHALL WEIGH BETWEEN
i 25-70 KG. EACH AND AT LEAST 75 % SHALL WEIGH MORE THAN 45 KG.

6.2 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPUCES SHALL BE
FILLED WITH SMALL STONES THE THICKNEES OF RIPRAP SHALL BE APPROXIMATELY

TYPICAL SECTION FOR SLEEVE PIPE INSTALLATION 050 M.

SCALE 1125

REFERENCE DRAWING :

1. POWERHOUSE, WATERSUPPLY PIPELINE SYSTEM LAYOUT HPP~PH-16

SLEEVE PIPE

END OF SLEEVE PIPE
PLUGED WITH MORTAR
CEMENT NOT GREATER
THAN 5 CM. THK.

— GS, OR PVC. PIiPE 0 0;5 0.8

SCALE 1110 METERS

Q .5 1.0 1.5
T —————
SCALE 1:20 METERS
8 0.5 1.0 1.5 2.0

SCALE 1:25 METERS

\—:O.SO RIPRAP
0.15 COARSE SAND TR

AND GRAVEL BEDDING
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RIPRAP SLOPE PROTECTION DETAIL X AND SLOPE PROTECTION DETAILS
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1.00 VARIES , 3.00
72" GALVANIZED| STEEL PIPE 2.90 M. THK. ALVANIZED STEEL PIPE CAP
SEE DETAL "2" — 3" GALVANIZED STEEL PIPE 3.25 MM. THK.
SEE DETAL "3 - /82 M. GALYANZED WRE NETTNG .
WITH MESH $IZE 38x38 MM,
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82" GALVANIZED STEEL PIPE 2.90 MM. THK. —- ( OAZOXO,Z\ PER 0.20x0.20 PIER
1

\ — \ SEE DETAIL ™"

WIRE MESH FENCE AND GATE WIDTH 1.00 M.

SCALE 1:20

92" GALVANIZED STEEL PIPE 2.90 MM. THK.

/‘GALVAMZED STEEL PIPE CAP

82" GALVANIZED STEEL PIPE 2.90 MM. THK. T\ / /——®#3" GALVANIZED STEEL PIPE 3.25 MM. THK.

22" GALVANIZED STEEL PIPE 2.90 MM. THK.

82 MM. GALVANIZED WIRE NETTING
WITH MESH SIZE 38x38 MM.

._&T
<
o

STEEL BOOST 97"

.10
—

22" GALVANIZED STEEL PIPE 2.90 MM. THK.

93" GALVANIZED STEEL PIPE 3.25 MM. THK.

015
N

/ FINISHED GROUND LEVEL

005 //
=
SERIENM
S e N
AN
g 1
. X
* |
I
> = =
sl F 4——2 CM. CHAMFER
{
B 'K X B
4-812 MM. ANCHOR BOTTS
AND NUTS WITH WASHERS
8| 0.200.20 PIER— 40812
<«
j I RB6 @ 0.10
li
1

4—812MM. ANCHOR BOTTS
AND NUTS WITH WASHERS —

0.20

0.10

10.10

T

N
0.10 ! 0.20
T

0.40x0.40
(FOOTING)

DETAIL

SCALE 1:10

“1”

_.1 . el
[s]
a

5|

.05

0

0.20

™Y 70.025
0

SECTION B-B

W)
¢ 6

4~RBIY

T e 0,05 SAND BEDDING

e 83" GALVANIZED STEEL PIPE 3.25 MM. THK.
~— 82" CALVAMIZED STEEL PIPE 2.90 MM. THK.

\——STEEL PLATE 0.15¢0.15x0.10 MM. THK
WITH 4-215 MM. DRILL HOLES

DETAIL "27
SCALE 1:10
SCALE 1:10
DETAIL "3
SCALE 1:10
NOTES :
1. ALL DIMENSIONS ARE IN METERS, UNLESS OTHERWISE SHOWN.
2. WIRE MESH SHALL GALVANIZED AS SPECIFIED BY TIS 208
1 0.15x0.25 STEEL PLATE 3 MM, THK.
\/’% WELDED 70 FRAME
2 MM. GALVANIZED WIRE NETTING .
W MESH SIZE 3838 VM. i1 . 3/4” STEEL LOCKER WITH HANOLE
#2" GALVANIZED STEEL PIPE 2.90 Mi. THK.
0.15%0.25 STEEL PLATE 3 MM. THK. l [
WELDED TO FRAME S ) A 02" GALVANIZED STEEL PIPE 2.90 MM. THK.
it 2 MM. GALVANIZED WIRE NETTING
| WITH MESH SIZE 38x38 MM. KINGDOM OF THAILAND
vvvvv P |
o - R MINISTRY OF ENERGY
_’i \ DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
3/4" STEEL LOCKER WITH HANDLE 2 | t SECTION A-A HUAI PA PU HYDROPOWER PROJECT
i SCALE 1:10
CIVIL WORKS
gayni
2l POWERHOUSE
[
| WIRE MESH FENCE AND GATE WIDTH 1.00 M.
A g p—— e ————
: DEPARTMENT OF ALTERNATIVE ENERGY
0 0.5 0.5 0.8 MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
DETAIL "4” e —— e — i 3 ] REVIEWED Py =Ko
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SCALE 1:20 METERS CONSULTANTS oDE R 8712751 [ORAWING NO. SHEET NO.
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6.50 0.35 , 035
6 o035
i 0.225 ! 0.60 010 - 213 mm. STEEL HANDLE EMBEDED 002 - 9:02
| 0655 . 050 . 050 . 050 050 : 050 , 050 __ 050 _, 050 (050 4 050 . 050 . 065 | ‘ﬂﬂ% : T : -i TO STEEL BOX
H B u o - SR
! j ! 5 | 5 | ; | ozs] | S~ 027, ~3.2 mm.—4.52 kg./m. STEEL PIPE g z-om2
0.2 }‘-g' / COUNTER BALANCE RECIEVER o T
I SBST e = RE6 ® 0.15 (TIE)
SBST * 1 /'f“\ . - / - & j_ X
. . Lo 5
X . A 1 A \ A 9 mm. THK. STEEL SUPPORTING BOX —- oo / 2 2-DB12
! / y s
| | A [N T | I 19/ € fl‘ ! -4
q ! i R .3 5 B 5|8 s SECTION C—C
L / o SCALE 1:20
STEEL TRUSS FRAME WITH ALTERNATE —t ! N -
COLOUR OF RED & WHITE PAINTING “ V4 81 1, -3.25 mm.~3.564 kg./m. — e
N STEEL PIPE FRAME CHORD L
9 mm. THK. STEEL—CLIP PLATE WELDED TO .
. FRAME CHORD AND REVOLING AXIS TUBE 0.40x0.60x0.70-9 mm. THK, STEEL BOX o3
PLAN SEE DETAL "A REVOUING AXIS TUBE CONCRETE COUNTER BALANCE WEIGHT
SCALE 1:25 ~——SPACER BUSHING §[ l l
5.50 82" STEEL BOLT (SUPPORTING AXIS) :
f : i E 0:3 u-——sa rmm. STEEL PLATE
0853 | 050 | 050 4 050 050 , 050 , 050 , 050 , 050 , 050 , 050 , 050 , 0653 § OF R.C. BASE +
|
” " U
I N DETAIL "A . .
: SCALE 1:10
o o IR
O
X 0.40x0.60x0.70~9 mm. STEEL BOX
2" STEEL BOLT (SUPPORTING AXIS)—— I— CONCRETE COUNTER BALANCE WEIGHT
911/, ~3.25 mm.~3.564 kg./m. 81/ ~1.41 mm.~1.195 kg./m. 9 mm. THK. STEEL SUPPORTING BOX - 7
GALY. STEEL PIPE FRAME CHORD {_‘GALVA STEEL PIPE DIAGONAL BRACING —1 al |
o 3 R 7 o B e S —
S - 0.10 0
bppte s B — —] 8
ALKYED ENAMEL FINISH IN w e — i
= ALTERNATING OF RED & WHITE COLOUR 2 203 - L1 El
2 SEE DETAL "8" | | 2-b812 o0040] ©
0.24x0.24—9 mm. THK. STEEL PLATE STEEL PIPE B B M
WITH 4-915 mm. BOLT STEEL ANGHOR SUPPORTING = o . 4-D812
ee axse 82 't 2 g RBS @ 0420 }
- = DETAIL "B”
0.3 D B  SCALE 120
|
ELEVATION A
SCALE 1:25
" ”
i 080 PLAN OF FOOTING "F1
}‘,, Q.35 SCALE 1:20
0.30
L0225 0.60 L0.10
{ ,{ 1_0,»05 0.03
0.40x0.60x0.70-3 mm. THK. STEEL BOX 0'%@}&‘”
CONCRETE COUNTER BALANCE WEIGHT
~— #13 mm. STEEL HANDLE EMBEDED IN CONCRETE - o
SEE NOTES "3" o
el :
4-DB12
9 mm. THK. STEEL PLATE 8
(BOTH SIDE) S| @
PR —— i'. 'L\—J
@ - s RB9 @ 0.20 (TE)
-t =
S ——s-paiz” £
- :
3 | -8 g N
5 ! T e - S —
g —L—22" STEEL BOLT (SUPPORIING AXIS) B
|+ REVOLVING AXIS TUBE 9 | 1
85 9 mm. THK STEEL—CLIP PLATE o | 1:00:1.00 ]
of ol @ S mm. THK. STEEL SUPPORTING BOX il
= a S
STEEL COLUMN SUPPORTING —g-o=—" o Os“g’f R SECTION B-B
z - - : = SCALE 1:20
270:35x0.15-9 mm. THK. s - S ISOMETRIC DETAIL OF SUPPORTING BOX
P
R e -8 T SCALE 1:10
ﬂT H H =
=N R PY 4 2
3 SRRV —0.24x0.24~9 mm. THK. STEEL PLATE
° WITH 4-215 mm. STEEL ANCHOR 3
R.C. BASE 19 <
s SODDING AREA
A 7 } KINGDOM OF THAILAND
W MINISTRY OF ENERGY
@ '5% DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
< NOTES :
! 00K 19 . TR more PA PU HYDROPOWER PRO
b, ° 1. ALL DIMENSIONS ARE IN METERS, UNLESS OTHERWISE SHOWN. HUAI oP JECT
a pal 0
S 2. REINFORCING BARS ARE IN MILLIMETERS. CIVIL WORKS
i 3. DISTANCE BETWEEN CONCRETE COUNTER BALANCE WEIGHT AND WORK
a FRAME CHORD SHALL BE ADJUSTED 8Y CONTRACTOR POWERHOUSE
4 B MOVABLE STEEL BARRICADE
L —
- s v . B . 4 ’ DEPARTMENT OF ALTERNATIVE ENERGY
=
g . 4 » SEE DETAIL OF FOOTING “F1 MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
< 3 b EVIEW ?
A < T o~ " A
2 DESIONED e,  sm3v0ms F A TTED Y N -
' 1.00 x 1.00 | ' oRAMN e Jrecomenoen 4 P
SECT' ON A— A NO. DATE REVISIONS CHECKED APPROVED CHECKED o A ;\,PPRQ\(ED .2
v 8/12/51 AWING NO. SHEET NO.
SCALE 1:10 5 oEDE 842751
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SCALE 1:100
KINGDOM OF THAILAND
NOTES : MINISTRY OF ENERGY
1. ALL DIMENSIONS AND ELEVATIONS {M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN. DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. HPP~GN-03
HUAI PA PU HYDROPOWER PROJECT
CIVIL WORKS
REFERENCE DRAWING : )
¢ 1.0 20 -0 TAILRACE
1. TAILRACE, SECTIONS AND DETAIL SCALE 1:100 PLAN
DEPARTMENT OF ALTERNATIVE ENERGY
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BiLL. OF MATERIAL POLE TYPE "A" BILL OF MATERIAL POLE TYPE "B" BILL OF MATERIAL POLE TYPE "C"
ITEM DESCRIPTION REQ ITEM DESCRIPTION REQ ITEM DESCRIPTION REQ
1| CROSSARM SPUN PRESTRESS CONCRETE 100 x 100 x 2500 mm. 1 1 CROSSARM SPUN PRESTRESS CONCRETE 100 x 100 x 2500 mm. 2 1 CROSSARM SPUN PRESTRESS CONCRETE 120 x 120 x 2000 mm. 2
2 | BRACE FOR CROSS ARM 30 x 6 x 760 men. 2 2 | BRACE FOR CROSS ARM 30 x 6 x 760 mm, 2 2 | BRACE FOR CROSS ARM 30 x 6 x 760 mm. 2
3 | INSULATOR UNE POST TYPE CL 52-7 3 3 ] INSULATOR LINE POST TYPE CL 52~7 6 3 INSULATOR UINE POST TYPE CL 52-7 3
4 | BOLT MACHINE M 16 x 130 mm. 2 4 | BOLT MACHINE M 16 x 130 mm. 2 4 INSULATOR SUSPENSION TYPE D TIS.354 CL 52-4 24
5 | BOLT MACHINE M 16 x 200 mm. 1 5 | BOLT MACHINE M 16 x 200 mm. 1 5 BOLT MACHINE M 16 x 170 mm. 2
6 | BOLT MACHINE M 16 x 250 mm, 2 6 | BOLT MACHINE M 16 x 250 mm. 2 [ BOLT MACHINE M 16 x 250 mm. 1
7 | BOLT MACHINE M 16 x 300 mm. 1 7 | BOLT MACHINE M 16 x 450 mm. 1 7 BOLT DOUBLE ARMING ROUND EYE M 16 x 500 mm. 3
8 | WASHER SQUARE FLAT 50 x 50 x 5 mm. HOLE DIA. 16 mm. 7 B | BOLY DOUBLE ARMING M 16 x 400 ram. 2 8 BOLT ROUND EYE M 16 x 250 mm. 1
9 WASHER SQUARE CURVED 80 x 60 x 5 mm. HOLE DIA. 22 mm. S 9 WASHER SQUARE FLAT S0 x 50 x 5 mm. HOLE DIA, 16 mm. 15 9 WASHER SQUARE FLAT 50 x 50 x 5 mm. HOLE DIA. 16 mm. 12
10 | WASHER LOCK M 16 DIN 127 1 10 | WASHER SQUARE CURVED 60 x 60 x 5 mm. HOLE DIA. 22 mm. 8 10 | WASHER SQUARE CURVED 60 x 60 x 5 mm. HOLE DIA. 22 mm. 8
11| GROUND WIRE CLAMP J.1152 1 11 | WASHER LOCK M 16 DIN 127 1 " NUT EYE M 16 OIN 127 1
12 | CLAMP SINGLE U~BOLT M.8 (WIRE ROPE CLIP) 4 12 GROUND WIRE CLAMP J.1152 1 12 WIRE STEEL SOUD Bie, 4 mm. (NS 71-2517) 6.00 m,
13 | OVER HEAD GROUND WIRE BAYONET 60 x 60 x 6 x 2,500 mm. 1 13 | CLAMP SINGLE U—BOLT M.8 (WIRE ROPE CLIP) 2 13 | CLAMP STRAIN FOR AAC 185 Sq.mm. [ KINGDOM OF THAILAND
14 | WIRE STEEL SOLID Dia. 4 mm. (TS 71--2517) 4.00 m. 14 | OVER HEAD GROUND WIRE CORNER BAYONET 6C x 60 x 6 x 2,500 mm. 1 14 | CLAMP SINGLE U-BOLT M.8 {WIRE ROPE CLIP) 2 MINISTRY OF ENERGY
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
15 | PRE - STRESED CONCRETE POLE 12 m. 1 15 | WIRE STEEL SOUD Dia. 4 mm. (TS 71~2517) 7.00 m. 15 | THIMBLE GUY FOR STEEL WIRE 50-95 Sq.mm. 2
16 | TE WRE AL Dia. 4 mm. 555 m. 16 | PRE ~ STRESED CONCRETE POLE 12 m. 1 16 | PRE ? STRESED CONCRETE POLE 12 m. 1 HUAI PA PU HYDROPOWER PROJECT
17 | PREFORMED LINE GUARD 580 mm. LONG 3 17 | TE WIRE AL, Dio. 4 mm. Tt m. 17 | TE WIRE AL Dic. 4 mm. 6.00 m. '
18 | PREFORMED ARMOR ROD 1,250 mm. LONG 3 18 | PREFORMED ARMOR ROD 580 mm. LONG 3 TRANSMISSION LINE
19 | OVER HEAD GROUND WIRE DEAD—END BAYONET 100 x 50 x 5 x 2,250 mm. 1 POLE TYPE "A", "B" AND "C"
DEPARTMENT OF ALTERNATIVE ENERGY
MAHA NAKORN CONSULTANTS CO..LTO. DEVELOPRENT AND EFFICIENCY
NOTE : 3 REVIEWED
1. THIS DRAWING IS DESIONED FOR GUIDE UINE ONLY, THE CONSTRUCTION DRAWING 2 averer  JSUBMITIED m—
SHALL CONFORM TQ PEA'S STANDARD AND REGULATIONS. 1 RECOMMENDED &_@— ~Arlasass
NO. DATE REVISIONS CHECKED APPROVED 741 JAPPROVED (64« .
CONSULTANTS oEDE 8/12 /5% [DRAMING NO. SHEET NO.
DATE HPP~TS—-06 94 oOF 100




POLE TYPE D"

POLE TYPE "fF"
(BUCK ARM STRUCTURE 60

(DOUBLE DEAD END STRUCTURE)

POLE TYPE "E”
(DEAD END STRUCTURE)
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Bili. OF MATERIAL POLE TYPE "F"
EARTHING DIAGRAM
& {TEM DESCRIPTION REQ
1 CROSSARM SPUN PRESTRESS CONCRETE 120 x 120 x 2000 mm. 2
2 | BRACE FOR CROSS ARM 30 x 6 x 760 mm. 2
3 | INSULATOR UNE POST TYPE CL 52-7 3 NOTE
ey [ :
BILL OF MATERIAL POLE TYPE "D BiLL. OF MATERIAL POLE TYPE "E . INSULATOR SUSPENSION TYPE D 11S.354 OL 52-4 24
1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
ITEM DESCRIPTION REQ ITEM DESCRIPTION REQ 5 | BOLT MACHINE M 16 x 170 mim. 2
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.
1 CROSSARM SPUN PRESTRESS CONCRETE 120 x 120 x 2000 mm. 4 1 CROSSARM SPUN PRESTRESS CONCRETE 120 x 120 x 2000 mm. 2 6 HOLT MACHINE M 16 x 250 mm. 1
2 | BRACE FOR CROSS ARM 30 x 6 x 760 mm. 8 2 | BRACE FOR CROSS ARM 30 x 6 x 760 mm. 4 7 | BOLT DOUBLE ARMING ROUND EYE M 16 x 500 mm. 6
3 INSULATOR LINE POST TYPE CL 52-7 2 3 | INSULATOR SUSPENSION TYPE D TIS.354 CL 52-4 12 8 |BOLY ROUND EYE M 16 x 250 mm. 1
4 INSULATOR SUSPENSION TYPE D TIS.354 CL 52-4 24 4 BOLT MACHINE M 16 x 170 mm. 4 9 WASHER SQUARE FLAT 50 x 50 x § mm. HOLE DIA. 16 mm. 12
5 BOLY MACHINE M 16 x 170 mm. 8 5 BOLT MACHIE M 16 x 250 mm. 1 10 WASHER SQUARE CURVED 60 x 60 x 5 mm. HOLE DIA. 22 mm. 6
[ BOLT MACHINE M 16 x 250 mm. 2 8 | BOLY DOUBLE ARMING ROUND EYE M 16 x 500 mm. 3 | NUT EYE MAE 2 KINGDOM OF THAILAND
7 | BOLT DOUBLE ARMING ROUND EYE M 16 x 500 mm. 6 7 | BOLT ROUND EYE M 16 x 300 mm. 1 12 | WIRE STEEL SOLID Dia. 4 mm. (NS 71-2517) .00 m. MINISTRY OF ENERGY
T 5 F ALTERNATH
a GOLT ROUND EYE M 16 x 250 2 o WASHER SUUARE FLAT 50 % 50 % 5 . HOLE DA 16 o ” 3 CLAMP STRAN FOR ARG 185 Sqom. s DEPARTMENT O VE ENERGY DEVELOPMENT AND EFFICIENCY
9 | WASHER SQUARE FLAT 50 x 50 x 5 mm. HOLE DIA. 16 mm. 30 9 | WASHER SQUARE CURVED 60 x 60 x 5 mm, HOLE DIA. 22 mm. 3 14 | CLAMP SINGLE U-BOLT M.8 E ROf 8 HUA! PA PU HYDROPOWER PROJECT
10 WASHER SQUARE CURVED 60 x 60 x 5 mm. HOLE DIA. 22 mm. [ 10 | WIRE STEEL SOLID Dia. 4 mm. (IS 71-2517) 6.00 m. 15 | THIMBLE GUY FOR STEEL WIRE 50-95 Sq.mom. 2 .
11 | WIRE STEEL SOLID Dia. 4 mm. (TIS 71-2517) 6.00 m 11 | CLAMP STRAIN FOR AAC 185 Sq.mm. 3 16 - 1
a, TRANSMISSION LINE
12 | CLAMP STRAIN FOR AAC 185 Sqrmm. s 12 | CLAMP SINGLE U-BOLT M.B (WIRE ROPE CLIP) 8 17 & m. £ "D "E" AND "F"
13 | CLAMP SINGLE U-BOLT M.8 (WIRE ROPE CLIP) 8 13 | THIMBLE GUY FOR STEEL WIRE 50-95 Sq.mm. 1 18 3 :
14 | CONNECTOR PARALEL GROOVE CLAMP 4 14 | PRE ~ STRESED CONCRETE POLE 14 m. T 19 3 DEPARTMENT OF ALTCRNATIVE CREmow
g 15 | THIMBLE GUY FOR STEEL WRE 50-95 Sq.mm. 2 MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPHIENT AND EFFICIENCY
z 3
¥ 16 | PRE — STRESED CONCRETE POLE 14 m. 1 :
3 17 | TE WIRE AL. Dia. 4 mm. 6.00 m. )
%’ 18 PREFORMED ARMOR ROD 580 mm. LONG 2 NO. DATE REVISIONS CHECKED APPROVED ] ,a." .
3
DRAMNG NO. SHEET NO,
: CONSULTANTS DEDE 8/12751
q DATE HPP-TS-07 95 oF 100
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POLE TYPE "W
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BiLL OF MATERIAL
BILL OF MATERIAL BILL OF MATERIAL
ITEM DESCRIPTION REQ'D ’ "
TEM DESCRIPTION REQD ITEM DESCRIPTION REQD
1 CROSSARM WOCD, HT. 100 x 100 x 2,500 mm. 2
P . bl " 3 ! CROSSARM (H.T.) 8 © | POLE, CONCRETE, 12 m LONG FOR 1 AND 22 KV -
2 ACEFLAT, FOR CROSSARM, 30 x 6 x 760 rmm.
- 2 BRACEFLAT, FOR CROSSARM 0.03x0.006x0.76 m. 4 2 CROSSARM, WOOD, H.T. 100x100x2500 mm 2
3 M 18 x 130 mm.
- 3 BOLT, MACHINE, M 16 x 130 mm. 4 3 | BRACE, FLAT, FOR CROSSARM 30x8x760 mm .
4 M 16 x 250 mm.
X - - 4 BOLT, MAGHINE, M 16 x 250 mm. 2 4 | BOLT, MACHINE M 11x130 rom 4
5 M 18 x 250 .
X 250 mm : 5 BOLT, MACHINE, M 16 x 300 mm. (M 16 x 350 mm. FOR 14 m. POLE) 2 P Yy — .
5 | BOLT, DOUBLE., ARMING, ROUND EYE, M 16 x450 mm.
X450 mm. : 6 BOLT, MACHINE, M 16 x 400 mm. (M 16 x 450 mm. FOR 14 m, POLE) 1 T R T W T e350 o )
7 | WASHER, SQUARE, FLAT 52 x 52 x 4.5 mm. HOLE ¢ 18 mm. DIN 258 1
X 52 x 45 mm mm) ! 7 WASHER, SQUARE, FLAT 50 x 50 x 5 mm. HOLE @ 18 mm. DIN 436 10 T T WASTER, SUARE. FLAT B2xS2xA s e TOLE § 18w T 25 "
8 | INSULATOR, PIN TYPE, 22 kv, TIS 279 YYPE B (CLASS 56-2) COMP. WITH PIN
é 8 5 8 DROP OUT FUSE , 33 KV. 3 PHASE WTH FUSE UNK 3 8 | LIGHTNING ARRESTER, 22 kV, 5 KV 3
9 | INSULATOR, SUPENSION TYPE, Ti5 354 TYPE A (CLASS 52-1
S 8 LIGHTNING ARRESTER, 33 kV. , 3 PHASE 3 9 | CUT-OUT. FUSE. OPEN TYPE, SINGLE INSULATOR. DROP—OUT 22 kv, 100 A 3
10 | CLAUP, STRAIN, FOR Al CONDUCTOR, SIZE AS REQUIRED
= . ” 10 | POT HEAD FOR XLPE. CABLE 33 kV. , 3 PHASE 3 10 | TRANSFORMER, 20 kVa, 3~PHASE 22/04 kV 1
11| CONDUCTOR, PARALLEL GROOVE, 2 OR 3 BOLT, FOR Al SIZE AS REQUIRED
11 | CABLE UNDERGROUND XLPE. 33 kV. FOR 3 PHASE Lo 1T 11 | CONNECTOR, PARALLEL GROOVE, DOUBLE BOLTS, Al 25-95 rn 3
12 | CONECTOR, PARALLEL GROOVE, BOUBLE OR TRIPLE BOLTS SIZE AS REQ'D i 12 | GROUND CONDUCTOR, STEEL WIRE 50 rfn AND FIXED ACCESSSORIES 22
13 | WRE STEEL STRANDED 50/7 DIN. 48201 ST K. 26m. 13 | ROD., GROUND 60x60x5 mm 2,000 mm LONG \
14 | GROUND ROD 80 x §0 x 5 mm. 2000 mm. LONG ! 14 | STEEL PIPE GALVANIZED, SIZE AND LENGTH AS REQD 1
15 | STEEL PIPE GALVANIZED, SIZE AND LENGTH AS REQ,D 1
16 | PIPES LON SIZE 0.20 x 2.50 m. 1
17 PERFORATED TAPE 30 x 1.5 ram. HOLE #10 mm. 12m KINGDOM OF THAILAND
18 | BOLT, MACHINE M. B x 25 mm. 8 MINISTRY OF ENERGY
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
HUAI PA PU HYDROPOWER PROJECT
NOTE
1. A FOR 11 kY SYSTEM AND b FOR 22 KV SYSTEM
TRANSMISSION LINE
2. BilL OF MATERIAL FOR BUCKARM INSTALLATION ONLY o L o
POLE TYPE "G", "H" AND ™
y — RS
DEPARTMENT OF ALTERMATIVE ENERGY
MAHA NAKORN CONSULTANTS CO.LTD. DEVELOPMENT AND EFFICIENCY
3 | e
. e SFB o b S
1 ORAMN  gGcdey Jrecounerioen BB S
NO. DATE REVISIONS CHECKED APPROVED  JomEcKeD awizes JaPPROVED @.’_‘ |
beoE 6/12/51 NO. SHEET NO.
CONSULTANTS PROJECT MANAGER DATE HPP—-TS—08 96 of 100
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METHOD OF SINGLE ANCHOR GUY

|

METHOD OF DOUBLE ANCHOR GUY

DETAL "8 " i _—
‘ : DETAIL C
150 ' } ) o
g i
/| | |
N4 ¥ DETAIL "B DETAIL "C 1
i '
2 ! !
<
g 1 L
! 9 i
300-500 \
H
| |
|
] DETAIL "D" |
| Al I
{f el
G5 i z 1 1 :
BUCK ARM, 60" — 90° DEAD END GUY e [ 7SN O SEAEZ TN A 7N XN
o - e
DEAD END GUY 8 g I ] o 1 MIN 5,050 m. |
8 8 MIN 5,050 m. - |
& IS i | ’ =
i —L e |
i L i
} 0 L COMPACT BACKFILL 1
|
i
| i | bt Pl
Lo ! i 1§l
I |
9 ? s el o e
LS | | i e  oQ— — ]
i 183 15t
!
i i "
Gl 62 G3 G4 i
SIDE GUY 5° - 30° SIDE GUY 30" - 60" LINE GUY DEAD END GUY G5 G6
BUCK ARM, 60" — 90° FIXED OR STORM GUY
DEAD END GUY
BiLL OF MATERIAL FOR ANCHOR GUY
REQD
ITEM DESCRIPTION
Gl G2 G3 G4 G5 G6
X ANCHOR ROD, M. 16 x 2,000 mm. COMPLETE ; ; 2 ) 2 4
WITH SQUARE NUT
R BOLT, SINGLE STRANDED EYE 45° M. 16 x 250 mm. . ; : ; 2 )
COMPLETE WITH SQUARE NUT
3 BOLT, SINGLE STRANDED EYE 30° M. 16 x 250 mm. ) -
COMPLETE WITH SQUARE NUT - ! - ' NOTE : KINGDOM OF THAILAND
N SOLT, DOUBLE ARMING, ROUND EYE, M. 16 x 200 rom, - ~ = : MINISTRY OF ENERGY
COMP! B B B
LETE WITH SQUARE NUT 1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
5 STRAND EYE SINGLE ANGLE 45° - - 1 - - 2 SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.
s CLAMP, DOUBLE U—-BOLT, M. 16 mm. 4 8 8 8 16 16 HUAI PA PU HYDROPOWER PROJECT
7 WASHER, SQUARE FLAT 50 x 50 x 5 mm. HOLE @ 18 mrm. 2 2 2 4 6 4
8 GUY, THIMBLE, FOR STEEL STRANDED WIRE 50 Sq.mm. 1 2 2 2 4 4 TRANSMISSION LINE
TYPE OF ANCHOR GUY
] STEEL STRANDED WARE 50 Sq.mm. 15 m 35 m 30 m 35 m, 70 60
DEPARTMENT OF ALTERNATIVE ENERGY
10 CONCRETE ANCHOR 550 x 550 x 180 mm. 1 1 2 2 2 4 [ MAHA NAKORN CONSULTANTS GO.LTD. DEVELOPMENT AND EFFICIENCY
11 STRAIN INSULATOR CLASS 544 1 1 2 2 2 4 3 EEED ﬁ_
2 " esones ’7 ), aweaa fsuBMTiED R s
' DRAWN < recomenoer e o) rrww
No. DATE REVISIONS CHECKED APPROVED  fCHECKED g4y |APPROVED Ol |
..
seoe 2 8/12/51  JoRAWNG NO. SHEET NO.
CONSULTANTS PRoET RANRGER Y HPP-TS—09 o7 o 100




2.000

WASHER SQUARE FLAT 50x50x5
NUT
S LOCK NUT

DETAIL OF‘ANCHOR BOLT FOR GUY WIRE

NOT TO SCALE

NOT TO SCALE

BOLT, MACHINE (D x L)

16 x 130 mm. { T = 35 mm. )

16 % 170 mm. { T = 50 mm. )

16 x 200 mm. { T = S0 mm. )

18 x 250 mm. { T = 75 mm, )

zizlz|=slz|z

ool slwlin|—~

L 16 x 300 mm. (T = 75 mm. )

L 16 x 400 mm. ( T = 100 mm. )

CLAMP, STRAIN, WITH CLAMPING KEEPER
FOR PIC(ACSR) 120/8 Sgq.mm.

NOT TO SCALE

|
|
o

GUY THIMBLE

FOR STEEL STRAND GUY WIRE 35Sq.mm.

NOT TO SCALE

0.05

= -

-+ J— CLAMP, SINGLE U-BOLT M.16
NOT TO SCALE
- HOLE & 18mm.
2 2
o - KINGDOM OF THAILAND
WASHER, CURVE, SQUARE 80x60x5mm. MINISTRY OF ENERGY
HOLE #22 mm. DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
WASHER SQUARE FLAT ¢
NOT T0 SCALE NOT TO SCALE HUAI PA PU HYDROPOWER PROJECT
TRANSMISSION LINE
POLE ASSEMBLY ACCESSORIES, ANCHOR BOLT FOR GUY
s —————————
DEPARTMENT OF ALTERNATIVE ENERGY
MAHA NAKORN CONSULTANTS CO.,LTD. DEVELOPMANT AND EFFICIENCY
NOTE : 3 Reviewss 9
1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING 2 DESIGNED > \ annzer  JSUBMITIED /y /01:’- o~
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS. ! DRAWN  gedbee RECOMMENDED «Wﬁmm
NO. DATE REVISIONS CHECKED APPROVED ~ JCHECKED annze; _JAPPROVED O
CONSULTANTS oEDE o, 842 /51 AMNG NO. SHEET NO.
PROJECT MANAGER DATE HPP-TS-10 98 oF 100

S0LT, DOUBLE ARMING
NOT TO SCALE

NOT TO SCALE

i >=440 - i

| !

() | é

= i
=

Lra oxr
[ENENE

CONNECTOR, SPLICE, COMPRESSION TYPE
TENSION LOADED FOR PIC(ACSR) 120/8 Sg.mm.

NUT EYE NOT TO SCALE

NOT TO SCALE

CONNECTOR, SPLICE, COMPRESSION TYPE
TENSIONLESS LOADED FOR PIC(ACSR) 120/8 Sq.mm.

NOT TO SCALE

STRAND EYE SINGLE ANGLE 30°

BOLT, SINGLE STRANDED EYE 45°

NOT TO SCALE

BOLT, DOUBLE ARMING, ROUND EYE

CLAMP, SINGLE U-BOLT M.8
NOT TO SCALE

D\O7BINHPP - TS 10.DWG\O7—-NOV-- 2008 /SMP.



PARTIALLY INSULATED CONDUCTOR TiE,
ON H.T. PIN TYPE INSULATOR
(FOR SIDE GROOVE TE)

2 TURNS

TIE WIRE, AL, 4mm.

PARTIALLY INSULATED CONDUCTOR TIE,
ON H.T. PIN TYPE INSULATOR h

10.00m, s

10.00m.

{FOR TOP GROOVE TIE)

TE WIRE, AL 4mm. ———

| WAV AP X

T

P
I
i
I
I

i

_SIDE GROOVE TE

‘

IND WIRi Al
/—~GROUD £ CLAMP

J - 1152
o
S
€
€
& o
© £
%
©
e |
=1
z
<
o U
o
3
N s&
gt _gr
BOLT MACHINE M16x250 ram,
COMPLETE WITH WASHER SQUARE
FLAT 50x50x5 mm. HOLE ¢ 18 mm.
A

STRAIGHT BAYONET

OVER HEAD

NOT

100

P

10

ANCLE 65x65x6 mm.

l MAX 0.50m.
! i
{
A

L

/Y

TREE TRIMMING

NOT TO SCALE

TOP GROOVE TE

GROUND WIRE CLAMP
J o~ 1182
[=3

v/ i3

BOLT MACHINE M16x250 mm,
COMPLETE WITH WASHER SQUARE
FLAT 50x50x8 mm. HOLE ¢ 18 mm.

GROUND WIRE CLAMP J-1152
| g NOT TO SCALE
B
=
i

CORNER BAYONET

TO SCALE

GROUND WIRE BAYONET ASSEMBLY

TN TIR ZIRTIRTTRA T

A 7

NOTE :
1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.

KINGDOM OF THAILAND
MINISTRY OF ENERGY
DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY

HUAI PA PU HYDROPOWER PROJECT

TRANSMISSION LINE
OVER HEAD GROUND WIRE BAYONET ASSEMBLY

ST AT P S
DEPARTMENT OF ALTERNATIVE ENERGY
T_AND EFFICIENCY

MAHA NAKORN CONSULTANTS €O.LTD.

S
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A i ‘
- 707 ‘
imoi 550 | 600 . 6500 . 550 ,100, } I l
N z.sloo { { | ! ] }
I 1,250 , 1,250 [ l { i
]
' . Gy CONCRETE PLATE 400x400x30 —— COVER WTH SOi.
HOLES Dia. 22 mm.
. 400 ) 400 ) h mn / \ \ CONDUCTOR, NYY 0.6/1 kV OR ggxrgoiOEEAngAeLE
/ ! ! ROUND 8 18 mm, FLAT IRON 30xBmm. STEEL HOT DIP GALVANIZE CONTROL GABLE CONCRETE PLATE 400x400x30
b ulu | St s | el SEuPERat | B Vol bbbttt g war
f 13 sl < EES e BRECE FLAT FOR CROSS ARM N b caeLE pAvETER 2 Cma [
| { l i E } l D R CABLE RAIDIUS OF CURVATURE 2 °l YT Naen 27 =
I=1 - : i
‘ ; t | } HOLES Dio. 18 mm. & )
R (MIN)= 12 D POR L.T. CABLE, CONTROL CABLE
COMPAC N
i i I ' 'L HOLE ® 22 ram Y R (MIN)= 15D POR L T. CABLEL ACTED} SAND
| l | > A HOLE @ 40 mm. CABLE BENDING UNDERGROUND CABLE
1 1,50 % 6.00 | 5.00 | 5.00 | 6.00 | 1.50 |
t t t 1 |
HOLE @ 18 mm.
— N.GL
22 kV SINGLE CORE UNDERGROUND CABLE LAYING
PRESTRESSED CROSS ARM 100x100x2,500mm.
) 2,000 ) —
l - SECTION A-A s
1100, 500 . 400 \ 400 . 500 100, SPLICING POINT MARKER
| | | | I CONCRETE POLE 150x150x150mm, i~ |~ CONCRETE POLE 150x150x150mm. /
} ! { ! } » B i ! 120 | 4060 {
R | | R ey N
| ; ; ; - HOLES @ 22mm 0 10
L] ! i | | ' i
[ | [ | ya oo HOLE 8 22 mm. CABLE MARKER SPLCING POINT MARKER T
10} i S 3 ,
t—%———-~—-mo--ﬂ-—.-‘uv.__~<wa-—~M«;;m-Qm-a~~—-3ﬁ_:l T = HOLE @ 50 mm. ] 8 =
B . Sonieslaa i e (e B et s S 1 o] 1 Y7
- 120 ——— e HOLE @ 18 mm. ’
| [ [ [ ! | I 50 NOTE : INSTALL ONE MARKER EVERY 50m. INSTALL AT SPUCING POINT
. . ; : : ‘ | I ALONG CABLE LINE OFFSET 150m. &N ToP VIEW
k [ i f ] — HOLES @ 18mm. o gl
|
! ] | 1 ! L BI ] SECTION B-B SPLICING AREA
[ ! 1 ! [
laso| ss0 | 500 | 500 |__ss0  |s0] CONCRETE POLE 150x150x150mm.
! | 150
——CONCRETE BASE PLATE (1:2:4) .
/ 2, L
PRESTRESSED CROSS ARM 120X120x2,000mm. 501———~ 4 TEM BILL OF MATERIAL REQD
Im' 8 9mm.@15cm. MESH ; STONE 0.0064 . STEEL BAR #19x400mm.
200 /’ Y
e 4 o . 2 SAND 00032 it | S , “}—- CONCRETE 1:2:4
1 : 5°r e =} COMPACTED GRAVEL ]
! p ! | 7o0x700 | 3 CEMENT 0.0016 P
! é ! 4 STEEL BAR 219x400 mm. 1 pe.
i - i
; £ ! . DETAIL "A”
I 2 HOLE ¢ 22mm. |
| £ / i
! E !
: b : e . NOTES :
! ! i B CONCRETE BASE PLATE WILL BE USE FOR
! - ! 1. POLES WITH ANCHOR GUY TYPES G5 AND G&
! g ! 2. POLES CONSTRUCTED ON SOFT SOIL WITH PRESSURE NOT MIN 1 kg/Sq.mm.
i £ | GRAVEL, STONES LATERITE OR CONCRETE 3. CONTRACTOR SHALL INVESTIGATE THE SOIL CONDITION FOR EVERY POLES
| : AND VERIFY TO USE CONCRETE BASE PLATE OR NOT. THE INVESTIGATION
I ™ | RESULT SHALL BE SUBMITTED TO FIELD ENGINEER FOR APPROVAL
! e ! PRIOR TO CONSTRUCTION
T | IO
) 550 )
i i -
[ ‘ 2,000 2,000 KINGDOM OF THAILAND
‘ ! MINISTRY OF ENERGY
} Jf‘pc WIRE 88 4 rorm, DEPARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
]
50 /| HUAI PA PU HYDROPOWER PROJECT
150 — — / A TRANSMISSION LINE
130 A S— S ‘ \
| j—— CONCRETE BASE PLATE 700x700mm. 3
y \ ; (SEE DETAL A1 x700mm BURYING DEPTH, FOUNDATION AND
! ] s . UNDERGROUND CABLE LAYING
AN B —— S —————— T ——
! 500 ] ———— ( DEPARTMENT OF ALTERNATIVE ENERGY
FOR NORMAL SOIL CONDITION POLE WITH CONCRETE BASE PLATE - Nk haonn consTanes eoim. - JEVELOMENT AND EFTICIEMCY
REINFORCED CONCRETE ANCHOR PLATE 2 wnzer JSUBMITTED P ania
; ! pecomeroen - ZIRF S|
550x550x180mm. No. DATE REVISIONS GHECKED APPROVED B awnres  JAPPROVED R .
- P ss12/51  JORAWNG NO. SHEET NO.
VEOE 8 S R —
CoNSuLTANTS PROJECT MANAGER DATE HPP~TS—12 | 100 o 100




