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Embankment deformations under water load Face joints

Movements in plane of face slab Direction of movements

Face displacement at perimetric joint Face

Crest settlement Face position after water load
Face settlement Rockfill

Plinth
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MATERIAL DESCRIPTION

(4 EaRTHAILL
FINE FILTER
COARSE FILTER
(20) FINE CUSHION LAYER
COARSE CUSHION LAYER )\
( -1
(3C) DRAINAGE ROCKFILL & o)
" (L
1.4 . B, O
CONCRETE FACE SLAB [ 2% o0 | 5
MUl 0.30 a0 o 2,
A n......- o =
/\—QPL:NTH "X" UINE 5 DR 2
s:Aunisiag zone (@ | 380 .
#7111 +89.00 BTl
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Figure 2-1 THE FILTER MATERIALS FOR THE CONCRETE FACED ROCKFILL EMBANKMENT




ﬂ1§ﬁ1°ﬁuﬂﬂ313~lﬂ%ﬁ Plinth

A B C D E I {; H

| Non-erodible | /18 =70 | to 11 lto 2 <] |

I Slightly erodible /12 30-70 [1 to 111 2to3 | to 2 2

[11 Erodible | /65 A0-30 1] to [V Jto 3 2 o4 3

[V Highly Erodible | /3 (1-30) IV to VI S to6 =4 -4
Where:

A = Foundation Type

B = Foundation Class

C = Minimum Ratio: Plinth Width/Depth of Water. tull reservoir

[} = Rock Cuality Designation, RO, in %

[ = Weathering Degree: 1 equals sound rock: V1 equals residual soil

F = Consistency Degree: | equals very hard rock: 6 equals friable rock
O = Weathered Macro Discontinuities per 10 m

H = Excavation Classes:

| = requires blasting

2 = requires heavy rippers: some blasting
4 = can be excavated with light rippers

4 = can be excavated with dozer blade



51802198 Plinth

% PLINTH ™" LINE

GEOMETRY OF RAISED SECTION
CF PLINTH VARIES FOR
REINFORCEMENT SEE TYPICAL
PERIMETRIC JOINT

258 @ 0.30 EACH WAY——c—, 150 0.80

CONTINUOUS THROUGH F
CONSTRUCTION JOINTS

O
= a a7 Il & 2
= || e — P | W Wil il B s i
Vs =+ P
|
o ! - . : 825 mm GROUTED ANCHOR BARS 2.00 MIN
‘ ” . | INTO ROCK OR AS DIRECTED WITH
| 2
— © B— 150 | 150 1.50 | |
[] +

4.60 1.4

| 2.00 LONGITUDINAL SPACING
0
|




erimetric Joint

12 mem BITUMINOUS FIBRE ——END BARS TO
SHEET JONT FILLER ——— BE WELDED -—}—. ==

e T -]

2% © 0.20 - WAVE WALL

EACH way

16a @ 0.20

168 © 0.20 — — - Tauananmadaanin

EACH FACE L T T

k00,

~——COPPER WATERSTOP
TYPE "B

—— & mm BITUMNOUS
FELT STRIP

—— MORTAR JOINT PAD

—— 168 © 0.20
EACH FACE

TUsR 2-2

STNTHETIC RUBBER WATERSTOR — NIRIIATY 0

(Ranuazdue)

POWER DRIVEN FASTENERS ———— 25 @ 0.20

5%

—— 188 © 0.20

B4 mm 184 mm 5 mm L GALVANISED

3 mm SYNTHETIC RUBBER MEMBRANE
OR EQUIVALENT ———— —

BITUMEN-RUBBER BASED MASTIC N
OR EQUIVALENT (MIN AREA B.000 mm” )
{1=-0208)

END BARS TO BE WELDED —= 3255 U BITUMINOUS

FELT STRWP

238 © 030
ASPHALTIC CONCRETE JOINT PAD
— COPPER WATERSTOP TYPE “A
— 12 mm BITUMINOUS FIBRE

SHEET JOINT FILLER

AgUBLIL 1

—25¢ @ 0.30

—— 9:AURATDY PLINTH




NHANTINUDY Perimetric Joint

Soft Timber

Spacer Load Rubber Waterstop

~ e

Rearguard

Waterstop Rearguard
Support Support Waterstop
Initial Shape Deformed Shape

Figure 4 - Perimetric Joint Waterstop Test




mM351eanu Waterstop

~—  TEMPORARY TIMBER FROTECTION
SYNTHETIC RUBBER WATERSTOP E&iﬁﬂﬂ:lﬁﬂﬂ)—“—"‘- {50 mm THICK HARDWOOD)
OR EQUIVALENT FOR WATERSTOPS DURING CONTRUCTION

COPPER WATERSTOP TYPE 'A" —————

BOLTS TO BE CUT FLUSH
AFTER REMOVAL TIMBER

—— SEAUZA9a3 PLINTH

Fy
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Vertical Joint

BITUMEN=RUBBER BASED MASTIC
R EGUIVALENT (MM ARES S000 mm!Z]
agUney ™"

REIMFORCEMEMT
COMTMUOUS ACRAOSS JOINT

COPPER WATERSTOF

TFE "B” —_“\".l' 250 @ 020 __-.T\".'\

- COPPER WATERSTOR
TYPE "B"

.
e —
I"_.-{.;iﬁ'_-i

A\

hy ; — ASFHALTIC COMCRETE PAD
MAORTAR JOINT PAD =— 5 mm BITUMIMOUS \— & mm BTUMINOUS FELT STRIF
FELT STRIP
U =2 MAIM REINFCRCEMENT CEMTRALLY PLACED
UG A-n

VERTICAL CONTRACTION JOINT
(TYPE "A" JOINT)

TuuArARsEY

{VERTICAL COMSTRUCTION JOINT)
{T"'I"F'E "B" JOINT)
TuuAR RSy




AINHNUT Face Slab

CFRD Face Slab Thickness, Current Practice
Head ot Water Face Slab Thickness
(H) (1)
- 100m 0.3m + 0.002H* to
0.3m + 0.004H*

50m to 100m 0.3m
< 50m 0.25m

* H = Head of water above rlinth In meters
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Table 14.2. Some properties of rockfill for concrete face rockfill dams. a
Dam Rock type Weathering  Bulk density Absorption (%) Unconfined strength SSD/OD Point load <
grade (t/m?) Ovendry (MPa) Saturated sur- strength (MPa) o)
face dry (MPa) 8
Mangrove Creek  Sandstone FR 225 5.1 44.9 22.6 0.5 1.48-1.82 5;
w 2.11 6.7 26.0 10 0.38 0.55-0.74 =
Inter. Siltstone & Inter. ~ FR 2.44 3.7 64 29.6 0.46 1.44-2.25 z.
Siltstone 8
Sandstone w 2.53 3.0 55 S
Silistone FR 2.55 2.7 445 25 0.56 n
Claystone FR 271 2.1 18 12 0.67 5
Winneke Sandstone, siltstone SW & FR - - 30-114, Av. 58 0.9-17, Av. 13 :
Claystone MW-HW 17-42, Av. 24 0.2-9.2, Av. 7 3
Glennies Creek Welded tuff FR 2.57 0.9 325 08 O;
FR-SW 2.38 3.6 217 0.7 ":;\
SW-MW 2.42 2.8 228 0.6 3
FR-SW 2.35 4.1 184 0.64 g
SW-MW 2.24 5.1 139 0.56 =3
Brogo Granodiorite M-E 2.53-2.03 0.81-1.85 10-42 0.39-0.5 =
FR 2.65-2.7 0.13-0.51 60-127 0.45-0.89 3
Pindari Porphry FR(1) 2.36-2.42 2.9-3.8 97, 112 0.42,0.86 ~
FR(2) 2.50-2.6 0.7-1.5 100, 183 0.62, 1.02 )
FR(3) 24-2.52 1.5-3.4 166 0.81 >
SW(1) 2.28-2.44 24-48 77-98 0.31-1.31
& SW(Q) 2.46-2.43 1.6-2.1 155, 169 0.14,0.59
Kangaroo Creck Schist Zone 3 3 25
Gneiss Zone | 1.5 78
Boondooma Rhyolite FR-SW 2.23-2.61 3.0-6.3 103-158 50-113 0.42-0.99
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Table 14.1. Specification of compaction of rockfill and resulting properties — Concrete face rockfill dams.

Authority dam Rock type and Zone Layer thickness/ Compaction Rockfill drainage Rockfill mo- Reference
weathenng Max. size (m) Roller Passes Water applied capability dulus
PWD of NSW
Mangrove Creek Sandstone & 2E transition 0.45/045incr.  IOTVR 4 15% by vol Semi-impervious McKenzie &
siltstone, FR to0.6 m 1010 107 m/sec McDonald,
1981
Sandstone & 2D transition 0.3/0.15 I0TVR 4 15% by vol Mean 10~* m/sec
siltstone, FR
Siltstone & 3A ‘free drai- 0.6/0.6 I0TVR 47 15% by vol ‘Free draining’
sandstone, FR ning'
Sandstone & siltstone  3A 0.45/0.45 I0TVR 47 OWC-3%to Random zone, not 120 MPa
FR & W OWC - | % approx. free draining
MMBW
Winneke Sandstone, SW JA 0.9/0.7 I0OTVR 4 15% by vol ‘Free draining’ 50+ 15MPa MMBW, 1981
Silistone, FR & 3B random 0.5/04 I[OTVR 6 8% 101 1% Random fill, not
claystone MW-HW free draining
WRC of NSW &
Glennies Creek  Welded SW-MW A 1.0/1.0 I0TVR 4 20% by vol Free draining - Vesk, 1981
Tuff SW-FR 3A free draining 1.0/1.0 I0TVR 4 20% by vol Drainage layer
SW-MW 3B 2.0/20 I0TVR 6 20% by vol Free draining
Brogo Granodionte 3A 1.0/1.0 86TVR 4 Not reqd. Free draining Vesk, 1981
3B 2.0/2.0 R6TVR 6 Not reqd. Free draining
Pindan Porphry 3A 0.9/0.9 B6TVR 4 Not reqd. Free draining Vesk, 1981
Rhyolitic tuffs & 3B 1.8/1.8 8E6TVR 6 Not reqd. Free draining
lavas
E & WS of SA
Kangaroo Creek  Schist 3A 0.9/091w0 1.8 I0TVR 4 100% by vol Semi impervious Good, 1981
upper part each
layer
Kangaroo Creek Gneiss, FR-MW 3A free draining 1.22/1.22 I0OTVR 4 100% by vol Free draining
HEC, Tasmania
Mackintosh Greywacke & slate 1A 1.0/1.0 I0TVR 4-8 10% by vol Free draining 40/95 MPa Fitzpatrick et al.
rock load 1955
iB 1.5/1.5 I0TVR 4-8 10% by vol Free draining Water load
Cethana Quartzite 3A 0.9/6 I0TVR  4-8 15% by vol Free draining 145/310
MPa
3B 1.35/0.9 10TVR 4-8 20% by vol Free draining 225/650 MPa

SUDP [N DG [0 011201503 [DIIUY D20 1) QG
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Slope Stability Analysis of Kwae Noi Dam

Downstreom Slope/Deep Through Toe Surface Location
Reservoir at FSL 130.00

File Name KNFSLD.SLP

Anclysis Method Bishop {with Ordinary & Janbu)
Direction of Slip Moverent Left to Right

Slip Surface Option Grid and Radius

P.W.P. Option Piezomelric Lines / Ru

Tension Crack Option (nene)

Seismic Coefficient €.1

Flevation {m)

FSL. +130.00

Sandstone Roc

N
Siltstone Foundation

| | | | \ | | | | | \ | | | | \ | |
-5 -0 -175 -10 125 -0 =75 =500 =25 0 %5 500 75 00 125 150 178 200 205

Horizontal Distance (m)
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Load case Surface Surface Factor of Minimum

Type Location Safety Acceptable

Factor of Safety

Shallow Through Toe

Deep Through Toe

Static Circular Shallow Through Midheight RS R e

Deep Through Midheight

Through Foundation EL 50.00

Upstream Through Foundation EL 45.00

Slope Shallow Through Toe : ' =
——FSL

Pseudo- Deep Through Toe e

Circular Shallow Through Midheight A MOL

— ¥ - MOL/Seismic

Factor of Safaty

Deep Through Midheight

Through Foundation EL 50.00

Through Foundation EL 45.00

Shallow Through Toe

Deep Through Toe

Shallow Through Toe  Deep Through Toe Shallow Through Deep Through Through Foundation Through Foundation

Circular Shallow Through Midheight Midheight Midheight EL 50.00 EL 45.00

Deep Through Midheight 4 Surface Location

Through Foundation EL 50.00

Downstream Through Foundation EL 45.00

Slope Shallow Through Toe

Pseudo- Deep Through Toe

Static zircular Shallow Through Midheight

k,=0.1 Deep Through Midheight

Through Foundation EL 50.00

Through Foundation EL 45.00
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Sta 0+000 1o 0+531.50
No. of Node ’ Seepage Results
Mo. of Element = 13,562 bt Water Flow Through Foundati = §.5577E-005 Cu.m./Sec/m

Point Velocity (m/s) Gradient

A 1.0368E-005 6.4802E-001

NWL.+130.00 m. MSL B 3.89R6E-007 2.4365E-002
NWL.+130. M2

NGL.+61.50 m. MSL

ELEVATIONS M.MSL.)

e = m e o m m om o= Grouting

DISTANCES M

Sta 0000 to 0+531.50
No.of Node = 13,301 SecpageResults
No. of Element = 13,56
Water Flow Through Foundation = 6.0035E-005 Cu.m./Sec/m
Point Velocity (m/s) Gradient
A 3.6254E-006 2.2659E-001
B 2 4481E-007 1.5302E-002

NWL.+130.00 m. MSL

S M.(MSL.)

T
%, NGL.461.50 m. MSL
B

Grouting and
Shotcrete

DISTANCES M.




Crachk In Slab

Runnbng Up and
i Down the Slope
Upstream Concrsts Slab \\ :

[\ Water Flows Through
Crack and Sesps
Through Zone 2

Section A=A
o ] 2 3 4 5 —_—

. - I A L 4
Scale, metara

Leakage through Crack

in Concrete Slab Seeps Down
through Zone 2
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//”' Feada Water into Zone 2 - Ses Fig. 7a for

this Portion of
Flow Mat

(7a) (7b)

Equipotantial Line Ne. 10

o 1.0mm o 5

S — Enlarged Scales —
Reservoir Level

Progressive Development of Flow Net of Fig. B8 Using
(EL 1 0O) Sketches of Different Scales e

Phreatic Surface
Crack or Torn Waterstop
— Allows Leakage
L~ Total e _LEL 5.3
s Head (HD
/ El 4.0 fGoncrete Slab — t 1.3m
e.p.=C0.3X4. 1)
= = 1.2m (EL)
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"
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ELO ) 7 24 1.2m
|
ny=8 flow channels
(o] I 2

=

L L L
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1.0m 3.29ft. o =
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Seepage Flow Het for Zone 2, Drawn for a 1.0mm Crack in Concrete Slab
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COMPACTION REQUIREMENTS

THICKNESS—MM.

o | e IMPERVIOUS MATERIAL SUCH AS CL, SC, GC USUALLY 150 98% STANDARD PROCTOR COMPACTION TEST (MIN.)

MORE THAN 15% PASSING 0.075 mm MOISTURE CONTENT - 1% TO + 2% OF STANDARD OPTIMUM

‘ MATERIALS MUST ALSO 250 IN HORIZONTAL FILTER MINIMUM 4 PASSES 5 TONNE VIBRATING STEEL DRUM

& ik Wl SATISFY ASTM C33 — STANDARD 500 IN CHIMNEY FILTER ROLLER 807% RELATIVE DENSITY REQUIRED
2B | COARSE FILTER | SPECIFICATION FOR CONCRETE AGGREGATES SAME AS ZONE 2A SAME AS ZONE 2A

WELL GRADED FROM 300 mm TO 0.075 mm 8 PASSES 10 TONNE VIBRATING STEEL DRUM ROLLER *
2C | FINE CUSHION LAYER 300

HARD, STRONG, DURABLE ALSO ROLLED UP AND DOWN FACE

WELL GRADED FROM 500 mm TO 0.075 mm ‘ :
2D | COARSE CUSHION LAYER 500 8 PASSES 10 TONNE VIBRATING STEEL DRUM ROLLER *

HARD, STRONG, DURABLE

MAXIMUM SIZE TO ALLOW COMPACTION (1,000 mm)

3A | ROCKFILL 1,000 8 PASSES 10 TONNE VIBRATING STEEL DRUM ROLLER ¥
STRONG, DURABLE

MAXIMUM SIZE TO ALLOW COMPACTION (1,500 mm) %
3B | COARSE ROCKFILL 1,500 SAME AS ZONE 3A
STRONG, DURABLE

MAXIMUM SIZE TO ALLOW COMPACTION (1,000 mm) %
3C | DRAINAGE ROCKFILL 1,000 SAME AS ZONE 3A
HARD, STRONG, DURABLE COMPLETELY FREE DRAINING

4 UNCLASSIFIED ROCKFILL MAXIMUM SIZE TO ALLOW COMPACTION (2,000 mm) 2,000 SAME AS ZONE 3A *
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GRAVEL SAND
COBBLES SILT TO CLAY
COARSE | MEDIUM |COARSE|MEDIUM| FINE
U.S. STANDARD SIEVE NUMBER HYDROMETER
1"3/4"3/8" §4  #10 #40 #200
100 ; I |
I \ X )i P \ "'“‘-.\
i\ WAV (é&"% ST SN
\ A
. Ag \
80 !\ \ \ \)f’f ’, ] \ \
| \ \ ) ?'Q 7 )5 ZONE 24 N
| \ \\ L b N, ™
AN R \
< 60 ’ 1 ¥ >\y N N
R : ZNK| 3AN ][] \’<<\ SN ZANE 14
~— - \ N \ 1 ¥k \‘\ -
o T o Al ) N
o RN \\ \ N | [ML_zone 28 ﬁ/‘ g N\ N
e | T NZONE 56 N PR Q N S
21X
! N\ N \\\‘ N LiONR B
-~ E y
| \ N[N N, {% Lelir 48 P .
20 | \ \ N . }i X [ (/\/‘>/\\~. ¥
I \ A \ N & > ¥l & ] ___\\
: N 3 ~\ ~ \""' T \\:éQé /// 7 7- 7; ;\
ZONE |38 N HRL TN TG AT
B ! N N ™N . ___:.\\ fzi"',‘. i’ W —
10000 1000 100 10 1 0.1 0.01 0.001

PARTICLE SIZE, mm.
(GRADATION OF CONSTRUCTION MATERIALS)
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MATERIAL DESCRIPTION
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Slope Stability Analysis of San Ta Khian Dam
Downstream Slope/Reservoir at FSL 130.00

Materials
Earthfill

Fine Filter
Coarse Filter

sandstone Rockill File Nore STKFSLD3.SLP
Siltstone Rockfill Analysis Method Bishop (with Ordinary & Janbu)
Riprap Direction of Slip Movement Left to Right
Slip Surface Option Grid and Radius
FSL 130.00 | P.W.P. Option Piezometric Lines / Ru
- Tension Crack Option {none)
Seismic Coefficient 0.1

Elevation {m)

Sandstone

-&0 0

Horizontal Distance (m)
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ELEWATHONS 8 {510

Mo, of Mode = 23,640

Mo, of Element = 24733

Sta. (KD to 1+270
Seepage Results
Cut off Trench with Growting 5L
Horizontal Filter Thickness 3 m.

Svmmetry Core Zone (12 0.3)

Water Flow Through Foundabon and Dam = 34p43E-00% CuowSem

Water Flow Through Foundation = FAITHE-005 Cuim.Sec'm
Water Flow Throuph Hor, Filier = 4 HETE-006 CumiSecin
Foimt  Velecity (mes) Ciradient

A B1ES4E-00T 5.155%

B 1. 3223E-000 2.539E-102

C 24201 E-KIG 1.5163E-(01

DISTAMCES M

k] i ] 1 1] i el L] A L]



YOMHUAITAVOUTUAZIALU

, OONPACTION RECUREWENTS coseLEs — o BT 10 61
IONE|  DESCRIPTION SPECIFICATION COARSE | MEDIUM | COARSE| MEDIUM| FINE
LAYER AFTER COMPACTION VETHOD /DENSITY
THICKNESS- M.

NPERVIOUS NATERIAL SUCH AS CL, SC, GC USUALLY 985 STANDARD PROCTOR COMPACTON TEST () U.S. STANDARD SIEVE NUMBER HYDROME TER ————
14| EARTHFILL 150 1"3/473/8" 44§10 #40 #200

NORE THAN 157 PASSING 0.075 mm MOISTURE CONTENT - 1% T0 4 2% OF STANDARD OPTINUM [ | | | |

100 . oy
P , 250 INHORIZONTAL FILTER | MINIMUM 4 PASSES 5 TONNE VIBRATING STEEL DRUM \\ ‘ \ AN ! \\\
| - ‘ T
i MRS WT A30 SHSFY ASTH CX-SThADAR 500 IN CHIMNEY FILTER ROLLER 80% RELATIVE DENSITY REQURED 80 \i % \\ N
[ \‘\w 2‘&\ \\\.
| \ Q‘ 5}.% \ ]F ™™
B |0MRSE FUTER SPECFCATON FOR CONRET ABREGHTS SHE AS Z0E 24 SHIE A5 T0 24 " ' IR %a\l \ ™
LI MR %}} NSEANIEE G
ZoNE 34 ||| | AN N

NARMAM S5 T0 ALON ONPACTN (1000 ) " & Nz BN |\ N N

A [ROCKFIL i 1,000 B PASSES 10 TONNE VIERATING STEEL DRUM ROLLER % 40 | it \\ \ \\\ —
. ; \ | ¥ NN | | ~
X N\ , ONE | 307N ||| va-.::_\\
~
30| RANDOM FLL EATHERED CR LOW-GRADE ROCK 0 4 PASSES 10 TOWNE VBRATIG STEEL DRUM ROLER 20 \ N N % MR
\ \.\ | ‘\ "é% %h\ :N.h\ ] [
I | ‘.""‘h... | -"-..__

SELECTED DENSE DURABLE LARGER ROCKS FROM ROCK QUARRY PLACED WITH BULLOOZER AND ARRANGED | \ SR AN T‘é | JL -=|| —
3 | DUMPED RIPRAP 1000 % 10000 1000 100 10 1 o 0.01 0.001

STRONG, DURABLE (S1ZED T0 PREVENT EROSION BY WAVE ACTION) BY HAND OR BACKHOE

PARTICLE SIZE, mm.
4| NCLASSRED RockFLL | VAN S T0 ALON COVPACTON (2000 i) 200 B PASSES 10 TONE VERAHG SFEL RO AOLER *
(GRADATION OF CONSTRUCTION MATERIALS)
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MATERIAL DESCRIPTION

5 . .
‘)/,\Q Bouiagonnwia IMPERVIOUS EARTHFILL

RANDOM FILL
FINE FILTER

FINE BEDDING
COARSE BEDDING
DUMPED RIPRAP
COMTACT DRAIN

GUARD RAIL seAuAuEou +135.00 (W/0 CAMBER) /\‘E TOE DRAIN

S5RU +133.50

4z +130.00 /\Q CONTACT DRAIN

s.u‘n.na_z.so

9.U.1.+130.00

@EEBROEE

HAND PLACED RIPRAP

STALAUES IR : TR i . =S —Rudnawuuamun 0.20

r 42iU+123.00
|

W T

- » .
ssAugadanuiy —J
srRufuRuTauUssnn

&
L NSWNLTUSDARUNT 0,10
Fuduwuumun 0.20

a a o K 5
Eﬂﬂﬂﬂ"lu“ﬂ'ﬂ-ﬂfﬂ']lﬂlﬂuﬂﬂ“ﬂﬂﬂﬁ“"lﬂﬂl

BhaUDILanIaBastw1a1 Earthfill Dam
STAURWLUDW 135.00 X.5N1N.
ANNYNIFBLTDW 667 LGS

A
ﬂ')"l&Jiﬂ\‘lL?ZlE)% 16 LANGD
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Slope Stability Analysis of Saddle Dam

Material

Earthfill
Earthfill Shell
Fine Filter
Fine Bedding
Rock Riprap

—
-
(]
=
—
c
[
>
o
1N}

-90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90

Distance (m)
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3. Ettective | Pore Pressure Mo | .75 125
d. Strength Ratio (Ru) C vwRin | .59 1.25
P B Bl P
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‘ e
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Sitn. 04027 to H-065

Seepage Hesults _
Winlex F‘.I-.:rl.l."l1u'nu|;h Frundetion amd Dem = 593226000 Cu.ma =2 m
Cut off Trench with Grouting SLu Water Flow Theough Foundstion - 5.BR71E-006 Cu.m.Secim
No. of Node
‘Weater Flow Thevugh Har, Filoer = | FHETEAH Cum fSecim
No. of Element = Water Flow Through Inclic Filter = 3 3EI4E-M8 Com./Secim
Povimi Wolocice (mi's] Crrodi st
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COMPACTION REQUIREMENTS x|
DESCRIPTION SPECIFICATION
YER AFTER COMPACTION ETHO0 DENSTY
THICKNESS~mm
EARTHFILL IMPERVIOUS MATERIAL SUCH AS CL, SC, GC USUALLY QBH STANDARD PROCTOR COMPACTION TEST (MIN.)
MORE THAN 15% PASSING 0.075 mm M0|STUHE CONTENT = 1% TO # 2% OF STANDARD OPTIMUM
RANDOM EARTHFILL | SEMI=IMPERVIOUS TO PERVIOUS MATERIAL 95% STANDARD PROCTOR COMPACTION TEST (MIN.)
SUCH AS SM, GM, GW, GP, 5w, SP MOISTURE CONTENT = 1% T0 + 2% OF STANDARD GP'FIMUM
FINE FILTER MATERIALS MUST ALSOD 250 IN HORIZONTAL FILTER MINIMUM 4 PASSES 5 TONNE VIBRATING STEEL DRUM
SATISFY ASTM C33 = STANDARD 500 IN CHIMNEY FILTER ROLLER 80% RELATIVE DENSITY REQUIRED

FINE BEDDING PREVENT EROSION OF ZONE 1B INTO ZONE 2F, PLACED WTH BULLDOZER , 70-75% RELATIVE
H- RELAXED DURABLITY COWPARED TO ZONE 24 DENSITY REQURED
RELAXED DURABILITY COMPARED TO ZONE 28
X D RPRAP | SELECTED DENSE DURABLE LAROER ROCKS FROM ROCK QUARRY 1,000 PLACED WIH BULLDOZER AND ARRANGED
- STRONG, DURABLE (SIZED TO PREVENT SLOPE EROSION BY WAVE ACTION) BY BACKHOE
¥ [ CONTACT ORMN | SELECTED SHALLER ROCKS FROM ROCK QUARRY. 50 PLACED WIH BULLDOZER AND ARRANGED
.- STRONG, DURABLE (SIZED TO PREVENT TOE EROSION BY RAINFALL) B‘f HAND O BACKHOE

H LACED RIPRAP| SELECTED DENSE DURABLE SMALLER ROCKS FROM ROCK QUARRY. I FLACED WTH BULLDDZEI'\‘.AHD ARRANGED
STRONG, DURABLE (SIZED TO PREVENT SLOPE EROSION BY RAINFALL) BY HAND
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1.) Surface Settlement Point, |21AAIN1INIAA
Reference Benchmark , Crest

Settlement

2.) Inclinometer, Inclinometer | A1N1SLARDWAING LIHLLHITIU

with Spider Magnet LAZILBING
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119 1591

3.) Borehole Standpipe
Piezometer , Vibrating Wire

Piezometer

AT IATIAT

4.) Hydrostatic Settelement
Gauge

d'\msﬂgmﬁa WINITLNA
M lwa Ao

5.) V - Notch Weir

USHIATNIT LHRAV IR
2115 IAN
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6.) Perimetric Joint Meter FTYLVDITDYULLEN FDYLLAN

Joint Meter USlATIEI 19NN
37970

7.) Strain Meter, Non-Stress ansmensila a3l UL

b { o (97
Strain Meter Tﬂidﬁ%’ﬂﬂﬁﬂ’]ﬂ'ﬁ@l%”aﬁnﬂ




Reference Benchmark
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Pizometer

EARTH FILL DAMS

RETAINING WALLS

+—— Relaining wal

TOGONTROL: i LOADAPFPLED TOMALL
5 H‘JEELEEL DFAWHDOW Dirain

‘ 1
TOMONTOR: iy LCAD AFPLED TOMALL o Q

» UPLFTPRESSURE

BOREHOLE

Piezometer is inserted at
set depth into a borehole.

A1 m thick sand fitter is
installed amound piezometer.
Water from the sumounding
soil passes through the filter
izading the sensor.

Two bentonite plugs are

installed abowve and

beneath the filter section.

Additional piezometer
should be installed in

f the same barehole.

Output signal is transmitted

pass by electnic cable to
! the readout unit.
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Inside view of settlement cell of EHOS-35
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FLOW MEASURING SCALE
CAUIBRATER IN UTER/ MINUTE

V — NOTCH WEIR
SEE SECTION D-D

STILLING PLATE
SEE SECTIONE-E

SEEPAGE DRAIN
PWPE ® 200 mm.

- RB 9 ({[@20-2 WAYS -

DETAIL OF SEEPAGE FLOWMETER

HOLE @ 20 mm. AT_D.Os APART

SECTION D- D SECTION E - E
V=NOTCH WEIR STILLING PLATE




Joint Meter
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Strain Meter
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Model test U Outlet

Hydraulic Model Study of Kwae Noi River Cutlet Works Hydraulic Mode! Study of Kwae Noi River Outlet Works

Photograph 4. - Hydraulic condition for test on Case 2 with two valves 100% open
at abnormal discharge of 179 m’/s and reservoir at FSL.

Photograph 2. - Downstream stilling basin and discharge channel.
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WA Trials Test Section

Trial comgacted test section for Zone 3 A bx 10 ton vibrator roller
Added water by Average Settlemendt (m.)
volume
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VOMHUAIAAUATM IUADAYIAIN Trial Section

Zone Material Particle Sizes Max. thickness Compaction Requrements
. after compaction
Material Max. Size % Fines Compaction Number Yo Dry
(mm.) Equipment of Passes Water IWHBIETEy
(t/m"3)
Earth fill 1A 37.50 20-70 0.30
Filter 2A 75 0-5 0.25
= 75 0-5 0.25
Cushion 2C Fine 75 2-12 0.50 10t 10 20 2.13
Layer Cushion Vibratory
2D Coarse Cushion 500 0-5 0.50 10t 10 35 2.35
Vibratory
Rock fill  3A Rock fill 1000 0-10 1.00 10t 12 40 2.34
Vibratory
3B Coarse Rock fill 1500 0-10 1.50 10t 12 40 2.29
Vibratory
3C Drainge Rock 100 0-5 1.00 10t 12 40 2.36
fill Vibratory
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1. Field Density Test by Water Replacement
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1. Field Density Test by Sand Cone
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Gradation Test (Zone 2A,2B
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