Appendix 6.10

Simulation of Sedimentation

in El Chaparral Reservoir
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Simulation of Sedimentation

1.  Water Level Calculation (FLOW 550)

(Basic equation)
d |0 dh ,
— = —+Ile-ij=0
dx[A]+gA[dx e z]
agQ
= _g=0
P

discharge (m*/s)
interval length (m)

Q
X.
h: water depth (m)
A flow area (m?)
8

gravity acceleration (m/s’)

i river bed gradient
q: lateral inflow per unit length of river (m3/s)
22
le: energy gradient = R%ﬁ?
n: Manning roughness coefficient
R: hydraulic radius (m)
from (1. 1)

dQ Q— gA[%+Ie——z] =0

from (1.1} and (1.2)
dh 1 dW® g g

—t+———+=—tle~-i=0
dx 2g dcv g A

from (1.4)

e )
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(1.2)

(13)

(14)

% {i[%] —[%] }+Iel+1+Ie,]—Ax*i
4 i+l I

(L.5)



2,  Bed Load Calculation (formula by Ashida/Michiue, FLOW550)

qb,

Js+g+d’

gb,:

s:
d;:
fi

U’

u

U,

'L':kj.'

=6.0 +2.51n[

=170-f, 7., [1-“—“1} [1-5"1]

T., U,

load volume per unit time & unit width of river
(o/p-1) : sand weight in water

soil particle size

soil particle distribution

friction velocity

=u+(s*g*d,,)

average soil particle size

DAL
2P,
effective friction velocity for average soil particle size

average flow velocity

__R
(1+27, )d
ud(s*g*d)

Z.y =u*e2 =(S*g*d1 )

uvy:  critical friction velocity
2
ey’ log,, 19 | di
0.4d, <d, =0 = | —BnZ _| &

d
l0g 1, [I 9 gl“] "

m

04d, >d =L -0.85

here,

u"cm

u,, =0.05%s%ged,

'.':.q:j=u,q2(s-god1)

e
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3.  Suspended Load Calculation (Lane-Kalinske formula)

(Basic equation)

9.=9:C,-P
o a1
C, =s.ss*AF(wo)-{1/2*(u./w0)~exp-(wo/u,) }

gs:  suspended load per unit time and unit length of river
q flow discharge

C,s  concentration at river bed

W, settlement velocity

ux  friction velocity

4.  Riverbed Shape Calculation (FLOW550)
In the river bed shape calculation, bed load and suspended load were considered
(no wash load).

_Zz - (Qb +Q.s )z+1 _(Qb +Qs )x At (41)

AZ=Z
i B _-Ax-(1-1)

AZ:  change of river bed height for At period

Z: river bed elevation at certain time
N time
At time interval

Bg: river width

river internal length

A rate of aperture
O =B
Qs =Qs B
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Chapter 7: Geology

Appendix 7.1: Dam Site Reconnaissance Map
Appendix 7.2: Photograph of El Chaparral Dam Site and Geological Investigation
Appendix 7.3: Log of Drillhole
Appendix 7.4: Photograph of Boring Core
Appendix 7.5: Result of Permeability Test
Appendix 7.6: Water Level in Drillhole after Drilling
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Appendix 7.9: Result of Petrological Analysis
Appendix 7.10: Result of Laboratory Tests on Physical Property at Dam Site
Appendix 7.11: Result of Laboratory Tests for Concrete Aggregate
Appendix 7.12; Other data






Appendix 7.1

Dam Site Reconnaissance Map
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Appendix 7.2

Photograph of El Chaparral Dam Site

and Geological Investigation
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Photography No, 4
BOREHOLE CONCRETE SLAB

Photography No. 5 .
PIEZOMETER SURFACE PROTECTION
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Photography No. 6
BASALTIC LAVA OUTCROPS ALONG TOROLA VALLEY
(CHAPARRAL DAM SITE}

Photography No. 7
ANTECEDENT TERRACE IN THE LEFT ABUTMENT OF THE DAM SITE
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Photography N
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Photography No. 10
BRECCIACEOUS TUFF IN THE

LEFT SIDE OF THE DAM AXIS

11

CONTACT BETWEEN BASALTIC LAVA

Photography No.
AND TUFF (Thermal Metamorphism)
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Photography No,12
BOREHOLE CGB-1 CONCRETE SLAB

Photography No.13
BOREHOLE CGB -3
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Photography No. 14
PIEZOMETER CDB-7 SURFACE PROTECTION
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Photography No. 15
ROAD ACCESS ACROSS THE TOROLA RIVER
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Photography No. 16
LEFT MARGIN OF THE DAM SITE

Photography No. 17
RIGHT MARGIN OF THE DAMSITE
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Photography No.

BOREHOLE CDB-8

Photography No. 19
BOREHOLE ChB-4
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Photography No. 20
BOREHOLE CDB-6
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Photography No. 21
RIGHT SIDE THE TOROLA RIVER, DOWNSTREAM OF THE DAM SITE
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Photography N. 23
AGGLOMERATE OUTCROP OF THE DAM SITE
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Photography No. 22
BASALTIC OUTCROP
RIGHT SIDE OF THE DAM
SITE
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Photography No. 24
AGGLOMERATE OUTCROP UPSTREAM OF DAM SIiTE

Photography No. 25
BASALTIC OUTCROP ON THE DAM SITE
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Photography No. 286
SOUND AGGLOMERATIC
ROCKS, DOWNSTREAM OF
THE DAM SITE

e u A
Photography No, 27
BASALTIC ROCKS, ON THE DAM SITE
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Photography No. 28
GECOPHYSICAL LINE ON THE BORROW AREA

Photography No. 29
GEOPHYSICAL EQUIPMENT
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