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Fig. A-6-2 Strain Curve of Unconfined Compression Strength Tests
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Fig. A-6-2  Strain Curve of Unconfined Compression Strength Tests
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Fig. A-6-12  Mohr Stress Clretes of CP-t, CP-2, CP-3
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Fig. A-6-13  Strain - Stress History of Triaxial Compression Test of CP-1
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Fig. A-8-14  Straln - Stress History of Triaxial Compression Test of CP-2
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Fig. A-6-15  Strain - Stress History of Triaxial Compression Test of CP-3
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Table A-6-1 Quénﬂty and Sampling Location of Laboratory Tests
Test Item ASTH Quantity Sampling Location
1. Concr;ete Aggregate
(1)  Specific gravity C 127-84 2 Quarry Site
and absorption C 128-84 {Right Bank of
{2)  Soundness test ¢ 88-33 2 Upstream Dam site)
(3)  Abrasion Loss Test C 131-81 2 and
(4)  Slake Durability Test D 4644-87 2 Right Bank Ad.it of
_ Downstream Dam site.
(5) Alkali Aggregate _C 289-81 2 - (LA-2 Adit)
Reaction Tests ¢ 227-81
6)  6Erushing Test T.8-L.T 2
2. Laboratory Test of Boring Core
(1) Specific gravity, C 127-84 7 UB-1,UB-2.1U8-3
absorption Tests C 128-84
() Ultrasonic Test D 2845-83 7 and
{3)  Unconfined Compression Test | D 2338-79 7 LB-1.1B-2.18-3.1B-4
{4) Tensile Test D 3957-81 7
3. Rock Materiales
(1) Specific gravity C 127-84 1 Right Bank Adit of
and ahsorption ¢ 128-84 - Downstream Dam site.
{2)  Unconfined Compression Test | D 2338-73 1 (LA-2 Adit)
4. Soil Materiales
(1)  Specific gravity Test ¢ 127-84 4 CP-1,CP-2,.CP-3 and
' : D 854-83
{2)  Moisture Test D 2216-80 4 CP-M
' (Mixture CP-1,-2,-3)
(3) Grain-size Analysis Test D 422-63 4
(4)  Liquid Limit - D 4318 4
. & Plastic Limit Test
{5) Compaction Test D 6598-78 4
(6) Permeability Test T.5-L.T 4
(7} Triaxial Compression Test T.5-L.T 4
A-6-21
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Table A-6-4  Specific Gravity, Absorption and Crushing Tests of Quarry Site

Este ensayo se realizo bajo el procedimiento de la norma ASTM
Cl27-88 y C128-838, vy fue ejecutado para 8 tamaros por separado
segun el siguiente cuadro:

TAMARO MUESTRA :
MALLA 2-1 172 1 1/2-1 1-3/4 3/4-5/8 5/8-3/8 . 3/8-4

DIAMETRO 51-38 38-25 25-19 19-16 16-9 9-5
Gb (*®) 2.27 2.65 2.60 2.586 2.51 2.44
Abs % 4.3 1.7 2.5 5.0 3.4 - 4.9

(%) Gravedad especifica bruta seca.

ENGAYO DE QUEBRADOQ

Para este ensayo se utilizd el quebrador del laboratorio de
muelas, el cual tiene una abertura maxima de 80 mny se le flJO
su abertura minima en 25 mm.

Seguidamente se escogid una muestra de 40 kg de material entre
60 v 120 mm de tamaro y se procedid a quebrarla en su estado
natural. La granulometria resultante fue la siguiente:

MALLA 12 1+ 3/4 5/8 3/8 4 8§ 18 30 .50 100 200
DTAMETRO 33 25 189 16 9 5 2 1.2 0.8 0.3 0.15 0.079
% Pas. 93 59 36 28 19 11 10 7 5 3 2 1

Utilizando este mismo material se realizé un segundo gquebrado
resultando la siguiente granulometria: :

“MALLA 1 /2 1 3/74 5/8 3/8. 4 8 18 30 50 100 200

DIAMETRO ~ 38 25 19 18 9 5 2 1.2 0.6 0.3 0.15 0.079
% Pas. - = - 99 95 45 22 20 14 19 6 2

Con el propésito de cuantificar la forma geométrica del producto
quebrado se listan a continuacidn por tamafio 30 determinaciones de
tamano.

Sieve Analysis Curve

100 Fine | Coar'se
ER N S
7 “:3%$f ; R
5] 60 ~ y
a. A
& \ éégxﬁggggé; :
L3R L /i
& 1A 'L First
2 20 o .
& L

oo

1.0 10 100

Grain Size {mm)
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Table A-8-5  Specific, Absorgtion, Ultrasonic, Modulus of Elasticity and Compression Strength

FERFORALDI

O N

UEB -1

Tests of Boring Cores

PUEST | FROF JLONG DI }/d Che Gs Al Vi Vs M R =D
ki M. (om)  [{mm) [Ceg/mTY | (kgdomsZibruta) | (X 1 (kmfseg) | (kmiseg) ! {T/em2y | (T/am2)
i |47 A | SF0R.8 IGE LGS S Q.47 497.5 =
2 Bl47 .4 : @217 | 270 | 0.as] 4.87 S518.53 .4
Z 17-18 {1%3 - {47.4 D525 G.&S 5,55 5L 7
4 1619 1124.8(147 .4 5254 Gubl D27 A&7 .5 5

5 P22 1IEE 474 &H5LT 0421 3017 H6.3 b
) 125 |47.4 5.7 0.7% 4.58 SE2.Y A
7 1253 147.4 g550.1 S GLEHD 5.4% 478.9 1<}
8 22 147.4 1164.86 055 5. 4713 i
7 N B B SRS B BE5.7 24 A4.4% 5.3 o}
10 |Fa-30 1155 [47.4 | 2693.0 23301 2.71 Q.35 355 8.1 Ed
11 |235-34 1552 {47.4 | 2684.8 17884 2.70 | 0.5% 5.545 414.4 3
12 15738 129051474 | 2714.5 7758 275 ] 0.53 S5.755 Ry bl
13 {3940 (135 |47.4 | 2699.8 844.4 2.72 0,39 5.5 479.% b
14 14142 [122.4)47.4 | £2690.0 S&6.7 2470 0,24 H.67 452,95 L&
15 |42-43% [124.8147.4 '} 2475.0 SEEGG 2.8 (0.7 T ) A4462.8 = |
1a (4544 1155 |47.4 | 25594.8 4335.4 2.71 g2 G59.535 . 474.8 a2 1
17 4849 |1z4.1|a7.4 | 2635.5 726.7 | 270 | o.63 B.44 17 (024 S17.0 | 27,9

FERFORACION e -2

MUEST] FROF. (LONG . [DIAM. ‘b{d - B ‘BOs Abs Vp Ve Y FED GD
# fla vy fimn) | (kg/m3) | (Ro/omz) | Chratay ] (4) | (km/seq) | (kmd/seg) (T7ami2) | T /oms)
1 Z—4 M21.0047.2 | 2705.5 857,35 | L.7G 1.15 5.31 267 0.9 415.0
2 8- 121.0)47.2 | Z717.3 &35.8 | 2.71 (o= S,55 T2 027 434.7
3 10-11 | 120.8047.2 | £705.2 FAZ0- 1 2.9 .51 5.44 2.54  (0.2F] 4458
4 12135 f121.0147.2 | 2719.6 4001 2.72 0, Sei/ 2.94 0,25 G
b 16-17 [120,947.2 | 27029 G7i.6 | 2.70 W22 5.5 2.98 (0.8 452.4
5 2021 [121.0[47.2 | 2712.6 &&8.7 1 2.71 0,352 5,40 2.9 (029 4325
7 2223 |108.5047.2 | ZF07.4 &85.8 | 249 jo.62 4.57 .61 G.E0) 4200
=) 229 |120.947.2 | 2219 ?14.4 | 2.71 Q.83 T35 2.98 .28 5.5 2454
g {zi-zz |120.9la7.2 | 2694.5 | 971.5 | 2.71 (o.98 | S5.26 | 3.01 |0.26] 4649 | 246.8
0o |z7-m8 l120.8)47.2 | 27029 | &57.3 | 271 072 ) .44 2,52 0,30 4.1 | 2E5.0
11 40-41 11R21.0147.2 | 267%.8 42,9 | 2.68 0 (0.8 5.45 2.91 OUI0) 44001
i2 4344 120.1147.2 | 2725.7 o0, 2.71 Q.77 5.13 Q.72 {027 AFRE
) f&m-47 PINLEHA7.2 | 2706.3 571.5 | 2.71 €1,.70 5.9 2,95 {OUE7) 44601
14 4950 [120.8(47.2 | 26967 &E5.8 | 2.70 Q.93 5.49 2.3 0.5 445.9

G

Abs

vp =

Vs
=D
Gd

= Fesp VG.lLimé trico seco.

= Resistencia.

= Gravedad Esmcj'fica.
= Absorci;n.

Vielocidad de Onda.

= Valocidad de Onda.
= M;dulr:- El:stico Din}'mico.
= M-dulo de Cizalle.

= Relaci

[

a de Foisson.
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Table A-6-5  Specific, Absorption, Ultrasonic, Modulus of Elasticity and Compression Strength

_ Tests of Boring Cores
FERFUORACION LE-1

vomet! PR LonE (prad.] ¥d G s Abs vn Va Y MED) BD

i Ma L) dmmy | {ka/mE) | (kgdemD) | (brutad | G0 ) (kmdsen) { b/ =) (V7emd) [{Tramz2)
1 10287 | 2.8 |o.ae 5.9 Q.37] 542.2 | 296.4
2 F71.6 | 250 JOED 4.59 0,19 SE7.7 | 2F9.R
= &8 | 289 fz.a2 1 4.58 5 | 2a5.9
4 F14.4 | 2.9 |0.7s £.93 .8 | 261.8
= 1257,3 | 2.87  |1.72 5.74 % 2| .4
& 1143.0 | 2. 0,54 .85 0.7 5= | 2754
7 1143,0 1 2 1.19 5.2 o.271 471.7 | 2544
g /0.1 2.97 0,84 [e=" 0,27 8561.8 FRLE
e 74%.0 | 2.ed [oUsS 5.70 0,31y T96.8 | 220.1
i 571.5 | 2,90 ]0.7 5.&0 0,31 453.3 | =1La
11 Fia.4 | 2.87 j0.é8 5.70 0271 447.0 | 24%.8
z wE.8 p R.e3 |2.em Ren? OS] 4346 | 218.5
LE 14,4 | 2.86 [1.78 5.55 0,28 498.7 | 271.0
14 1002 | 2,97 |2.97 | 5.97 Q.32 49472 | 275.4
15 HS5.E | RS 0. 10 5,44 0.5 455.4 | 265.8
id F7az.5 | ioese | 275 (3004 5.2 0.29] 408.2 | 273,

17 285 7450 | 291 (242 F.75 0.53) 482.8 | 261.2
18 71,8 14,4 ] 2.87 0005 5,467 0.30) 484.4 | 266,1

§.J

FERFORACION LB-

==
FLEST

%
1=l

¥4 A B | Abs : vs | | rED GD
{kg/n) | tkafom2) | Coruka)d | 4y ] {km/seg) {km/s2Q) CTAem2) {({Thom
f i I8

»eg [o.97 5.5 Z.80 {0,30) 421,78 | e
2 2.52  [0.40 S.65 F.1l [0.33] SEILS | 0.2
3 .92 0,40 5,31 Z.060 0351 5EE.e | 2E0.6
& 2.8 0.4 5.51 .04 [0.26) DE25.7 | 381.0
5 2,89 fo.za 5,97 2,97 [v.za]| as4.6 | 22601
& 2,87 [1.46 4,56 z.87 ({0.17| 476.3 | 2a4.9
g . 1.18 5.54 2.87 j0.32] 436 | 201.8
9 2.83 . 0.B5 5.71 2.94 |O.52| 457.7 | 294.9
10 z.91 o 5.88 .06 (0.3t moso | EEnus
11 2,87 |L.02 5.77 .02 [0.31) .482.8 | 2478
12 2.50 0 |0.08 5. 40 2,97 10,78 483.0 | R82.4

U
-

15 SFB.0 | 12S7.3 1 2.90 j0.A7 Z.96 03] 456.5 | E57.4
L4 2501.7 1257.3 | 2.1 1674 . 291 (0.3 454.2 ) 251.3
1% Sd75. ; 0,55 . 2,99 J0.EZR] 488.5 ) 261.6

ITLit [0EF SEB.E | o284.2
0,22} 476.5 | 239.&6

F30.0 | 2058

28709
2896.0
ory Vel

0.&5
0,28

0,52

pyBhb Rl
»,
2

AT Lt Chen s o R iR

i% 0,24 . .07 S12.4 262.3
20 0,7 . A471.7 | 259.4
21 0,29 G2 =L | 255.8
=2 .43 &4 4938.9 | Z74.1

Fesn Yolum rico.
esistencia.

Gravedad Esrec; fica.
Abzarci;n. :

Vo = Velocidad de Onda.
Velooidad de Chda.

M. dulo El;stico Dinjmico.
f’l:'dl.llcj de’ Cizalle. ;

f ﬁE-l-:‘l.C‘.ir; N ce Foissot.

=

a3
i

T

)
=g
n
B

HJE
=l
iton

&
o
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Table A-6-5  Specific, Absorption, Ultrasonic, Modulus of Elasticity and Compression Strength
Tests of Boring Cores

FERFORATCION i B-=

MUEST] FROF |LONG [ DIAM. \6 d G {5z Albs Vi Ve U FED (1]
it M, ¢mm) | (mm) | CkgemE)  f kg semB | Coruta) | X | (kmsseald EXkmssan) | (T/ema) [{TremD)
11~i2 SFi1.2 gl 2.92 GLE2 g.82 2.94 0, X5 .45:'3.5’ 255.2

1314
15~16

B14.2 | 7934 | 2R 1.0
2779.2 | v1so.1 {oraen (1.89 | S.40 2.91 |0.30] 437.3 | s

22T 28579 i246.7 | 2.89 Q.0 5.5 .07 [0.2810 SF.E | 2760
252 S .4 SE6.7 2.81 1.09
29~E0 =2557.8 S 2.52 054 7 2.99  0.18) So2.8 | 28001

L R

7
7 4.7
E S 10201 2.85 1.00 5.8 Teld .24 54505 | 2870
2\BER.2 Ko7 | 2. 1.09
a8

S =812.4 138356, 2.8% 1.24 R 1 2.78  |0.E1 4(_:12.‘? 222D
13 2827.5 TEh.7 | 285 jolil 5.91 .21 0.24) T61L.E | 2aR.l

19 |Se-g9 |123.9047.4 | w849.5 1380, 1 2.89  j0.323
20 Jel-eR J123.E[47.4 ) 2868.9 | 1303.4 ) 2.2 |0.42 .41 F.17 0 [REE] BAE.S ) 29E.T

22 28753 | 06.7 | 2,90 |0.78
23 2679.9 | 1%0.1 | 290 o.30 | G578 | 299 |0.32( 471.2 | 262.1
5 I915.9 | 1473.4 | 293 lo.2a

27 62,4 | 1416.8 | 2. 0.14 | 552 | 2,92 |0.31) 450.8 | 248.7

287.4 18330.1 2.93%  {0.19
240401 1020.1 | 2.94 0.49 555 Xola o JOUEY] 32905 | e
SEEH.E 7.7 ) 2D 0,29

5 2704.7 R 294 lo7a S.50 TLEB 0.E8) 527.5 | 318.1
FERFORAGCION L B-4
MLEST FRF (LONG [DIAM. &d £y 5 fAbs Vo Ys Y MED GD
# m Cmm) [ {mm) [ CHa/mE) (kgr/omz)p(brutal | (X)) § (kmdseg) | (imseeg) CTrem2} ({T/am)
1920 |118.0(47.4 | zes0.1 12456.7 . G.20 S9.27 EN S G.2F| 441.8 | 281,72
2405 J113.6147.4 | 26974 ) 1EEQ.1 « 0.10 4.52 2.7 030 IRZTD | 210.4
15455 &47.4 § 2875.72 TX.7 1.02 4.21 2.7 JO.EZ) 480.2 | 2E2.6

.13

0.88 4.0 2.74 1008 428.2 | 215.5

B3RS B3 NGRS
BOBgAE

St 252147 .4 | EEET.E 795.4
A48-49 123,047 .4 | 226.7

e IR I

Se>e
[ns
1

Fe=p Vﬂll.imé trico.
Resistencia.
Gravedad Eﬁpec:,' fica.
ﬁbsarc:i[;n.
Velocidad de (nda.

Vs = Velocidad de Onda.
FED = M,dulo Eljstico Di”,j mico.,
53 = Mydule de Cizalle.

§= F\‘Eelac:.it;n de Foisson.

[ R

<
T
i
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Table A-8-6  Tensil Strength Tesis of Boring Croes

1,0 - 2.0 47,2 126.0 6472 9560 2935 101

LB 1
LB 1 12 - 13 47,3 103.4 573, 4 6375 3155 . 89
LB 1~ 17 - 18 47.2 "116.0 589.2 6000 2902 69
LB 1 37 - 38 47.3 110.0 567,5 8400 2936 102
18 1 43 -~ 4t 47.2 99.0 458.5 . 3000 2645 " 40
LB 2 .5 - 6 47.5 110.0 ~ 580.0 6400 ° 2975 77
LB 2 12 - 13 47.7 116.0 5§77.5 7300 . 2785 90
LB 2 24 - 25 47.5 113,5 574.,0 10000 2853 118
LB 2 44 - 45 47.2 120.6 609.4 8000 2887 89
LB 2 67 - 68 47,4 94.0 499,0 7500 3008 107
LB 3 3 -4 47.4 115.0 541.0 6560 2665 76
LB 3 8 - 9 47.5 81.0 384.3 4920 2677 81
LB 3 16 - 17 47.5 87.4 . 428.0 8000 2753 122
LB 3 20 - 21 47.5 108.0 515.0 6460 2690 80
LB 3 30 - 31 47.3

112.0 536.8 000 2727 io08

Tensil Strength .

LB-1. 80.2 +- 23.4 kg/cm2
LB-2 96.2 +- 14.5 kg/cm2
LB-3 93.4 +- 18.3 kg/cm2

x Resistencia a la traccion en Kg/cm2
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