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Thesis Title A Comparison Study on Conventional Blasting and Stem Plug Blasting
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Author Mr. Witsawas Lheewijit
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Academic Year Year 2011

ABSTRACT

The objective of this research was to study rock blasting using conventional technique in
comparison to stem plug blasting. Parameters considered included  ground vibration,
fragmentation, primary crusher capacity, blasted rock handling performance and explosive cost.

The study was performed at a limestone quarry of Phathong 24 Company Ltd. in Thung
Song, Nakhon Sri Thamarat Province. The blasting parameters were 76 millimeter drill hole
diameter, 2.5 m burden distance, 3 m spacing and 10 — 11 m bench height.

The results of the study showed that when comparing to conventional blasting technique,
stem plug blasting technique could reduce in ground vibration by 33%, top size of rock by
45.45% and cycle time of back hoe by 10.69%. The throughput of the primary crusher increased
by 14-19%. Explosive cost also increased by 20% due to additional stem plug cost. However,
regarding mining operating cost, the potential cost reduction due to smaller cycle time of backhoe

and higher rate of crushing of the primary crushers was not considered in this study.
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mines) LW@V]%SLﬂ%ﬂﬂLV]ﬂUﬂT!LﬁQﬁHﬁSLm@uiuﬁgﬂgﬂwigﬂﬂﬁl‘ﬂLlﬁﬂ@nﬂﬂuiuﬁ/]ﬂ“ﬂl@ﬂ

]
=1

[ 9
“Normalized vibration level, VL” luaumisszezaina (@umsn 1) dalunisanmiiiozly

Y31NInIzlinne a1z 029g9ga (Q) 71 75 A lans

ppv = k(SD)" (0
ppv = ANNEIgIgAveteyMa (Haawns/Auii)
SD = Se82a1Na (Scaled distance)

_ R/QO.S

Y ]
= TEOTUNNINYATLITADIAUHUIAUATOITA (1uA3T)
= YSaingsziinnedanizagaga (Alansy)

VL = SD x ppv

A13199 3.3 ussduazounmMIszauuuna 11

R Q SD ppv
VL

(m) (kg) (m/kgo's) mm/s Hz
50 75 5.77 21.00 51.0 121.1
50 75 5.77 31.70 57.0 183.0
75 75 8.66 7.52 57.0 *
92 75 10.62 16.00 51.0 170.0
76 75 8.78 25.10 51.0 220.3
115 75 13.28 28.90 57.0 383.8
223 75 25.75 6.05 30.0 155.8
254 75 29.33 2.71 64.0 *
151 75 17.44 9.87 85.0 172.8
141 75 16.28 8.48 47.0 138.1
174 75 20.09 10.90 100.0 219.0

mﬁﬂ 195.9

* Hunaluvagnseida
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R Q SD ppv
VL

(m) (kg) (m/kgo‘s) mm/s Hz

50 75 5.77 26.00 73.0 150.1
50 75 5.77 28.20 73.0 162.8
50 75 5.77 21.60 47.0 124.7
80 75 9.24 21.40 64.0 197.7
200 75 23.09 4.43 >100 102.3
100 75 11.55 13.00 43.0 150.1
110 75 12.70 7.78 20.0 98.8
122 75 14.09 5.16 43.0 72.7
103 75 11.89 6.33 57.0 75.3
156 75 18.01 7.48 37.0 164.1
103 75 11.89 12.00 73.0 134.7

méﬂ 131.1
1000 Vibration from blasting
4 Stem plug blasting
100

PPV (mm/s)

10

Conventional blasting

m——limit line encloser

RN
28
@

4, N

@

1
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SD (m/kg™)
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1000
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vngd 31 wudwssduaziieusinmssziiaununa ldgendn
ussduaziouninmssziialagldnitegagiziia  WermiAalumeonvos Normalized
. . ' a a o = 1 o = '
vibration level, VL ARy VL voansszidauuuni limae 1959 (livhgaaesgadaeglu
NNaNIAATIL mTznaiuy luvazsiie) aauaunde VL aoansszidalaeldniiegas

suidiamas 1311 wieusedudaziiousinmssziiialagldnsiegagsziinanas 33% e

nFeuneunumsszdasuuna
a 4 U % .
3.3 msaanzrnneealallsunsu Split desktop

a 4 vy . = gy Aa
ﬂ1ﬂﬂ133lﬂ313Wﬂ1WﬂTﬂﬂ?ﬂIﬂﬁllﬂiN Spilt desktop G]iﬂ%’ﬂ’e)ﬂﬁma‘ﬂmm"lﬂ
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iveimsasunineantduilusudmes laeld 254 udrgaulasunintnily

uAaT wuNmMsszidanuuna llvuamasuesiui d,(20% Passing) = 4.78 1UAAT
. a . a Y

d,,(50% Passing) = 38.74 I¥UAINAT, d,, (80% Passing) = 85.27 I¥udNAs noulaga (99.95%

Passing) = 141.48 I5udAAs (M3197 3.5 Msszidialagldnsiegagsziia vinamasueaiy
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ﬁ d,,(20% Passing) = 4.37 K UALNAT d,,(50% Passing) = 20.09 EEUALIAT dg, (80% Passing) =
41.17 wudas foulaga (99.95% Passing) = 77.17 1UANAT (13141 3.6) Wiem3szida
Tagldnsregazsziia ANI0RAYLIAMGETE R d,, (20% Passing) = 8.60% d.,(50%
Passing) = 48.14% dg, (80% Passing) = 51.71% ﬁ'@uiﬁqﬂ (99.95% Passing) = 45.46% (g‘ﬂﬁ

3.3)

~ A 4 a @ 9 .
AT NN 3.5 ﬂﬁ’JLﬂ51$WNaﬂTii$LU@LLUU1/]’3111J@’JEJIﬂ§LLﬂﬂJ Split desktop

VUIARFOT % Passing YUIARU
fudi (EUALAT) Tage RTRIINT
dyy ds, dg, (5 UALAT)

1 2.13 28.04 84.25 150.98 s A 1-1
2 2.36 27.08 74.07 130.58 qn a2
3 1.37 14.48 41.78 89.56 i 13
4 4.67 38.38 61.70 92.05 i a 14
5 472 68.76 138.07 202.26 i A 15
6 1.88 58.29 126.52 192.35 1A 1-6
7 2.11 32.87 72.87 128.96 s a 17
8 2.06 23.60 52.48 89.15 s1iin 18
9 12.34 51.51 99.54 164.08 iliia1-9
10 3.45 43.41 121.39 16772 | giia1-10
11 521 31.72 60.12 106.32 i 1-11
12 1.70 29.67 91.36 165.33 sfia 112
13 6.71 42.04 89.28 169.95 slfia1-13
14 12.83 54.36 95.17 144.96 1l A 1-14
15 8.05 36.68 70.28 127.84 i a 1-15

Inde 478 38.74 85.27 141.48 i a 1-16
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{ a 4 a a
M13199 3.6 MaATzRamssziia Iaeldnitegagszidiadie Ta)sunsy Split desktop

VUIADRFOTN % Passing YUK
fudi (B UALIAT) Taga NN
D,, D,, D,, (¥ UANAT)
1 2.16 12.88 42.16 99.77 g q1-1
2 2.84 23.32 58.42 99.34 JUN a1 -2
3 2.03 15.24 36.60 78.51 31N 9 1-3
4 1.96 16.31 47.65 111.84 Jinq1-4
5 0.64 9.83 31.06 64.01 JUN 15
6 4.37 23.09 37.77 61.54 1t 4 1-6
7 531 18.82 32.54 56.82 1417
8 8.61 38.28 57.07 87.55 9107 4 1-8
9 2.06 13.11 26.39 49.17 i a1-9
10 12.95 33.73 53.72 91.59 51t 4 1-10
11 4.88 17.93 34.95 67.21 s1ii 4 1-11
12 4.67 18.49 35.61 58.70 s1ii 4 1-12
e 437 20.09 41.17 77.17 31 4 1-13
nfSuumngupan13n3z01ua1v8 i
100
op | —naazialaglingsanissia / /
80 | —ﬂl‘i‘i&!ﬁﬂ!lﬂﬂfl‘iﬁﬁlﬂ] /
; i
E /1
E
© A
10 4, =20.09 cm d,=38T4em
0
1 10 100 1,000

Size (cm)
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:.j“lJ‘VI 33 W'ﬁﬂ1iﬂi$ﬂ1ﬂ@]’3mﬁ‘(’JGUENWL!TIVlﬂinﬂﬂTi‘igﬂJﬂll‘].l‘].l‘i/]’)hlﬂlmguﬂﬂﬂlﬂfﬂi’JfJQﬂ:.ji%m@




23

a d o a 'Y Y
34 ﬂ"li’J!ﬂﬁW‘Hi’)ﬂi"lﬂﬁ‘lJﬂ?i‘l—!ﬁlliNiﬁx‘lIWlluﬂu

Y
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mag 275.91 dw/aTug (15190 3.7) Msszidialagldnitegasszdadasimsuaiuueslse
) ~ A v & ~ ~ v ~ A
THauau 1599 11998 334.39 a1/30 14 1599 3 10ae 327.58 A1/A 14 (15199 3.8) W30015
a 9 a [ a 'g/J 9 d' A Lg d'
sziialaglgnstegagszidia oasImvaiuvelsaluvuauls e 1 muay 13.95% 15991 3
Q‘ ds! d‘ =\ U =) Q'J =Y 1 1 1]
MUY 18.73% onfSeumeunumssedauuunill winszdaluaiuns Tuveelsalulu
v Y ] 1
e 1y nunmsszdasuund i TsaTuvudulseTaun 1 lsnauadeluns Tudu 12
Y H H v
ey TsaTuvuduTsean 3 ldnanndslums Tunu 13 JN/6U (913199 3.9) MITIT0
Y v v
Tagldnsnegagszida TsaldvuduTsalun 1 ldnaunaelumsTudu 10.75 Judimu Tsal
v H 1 v
TuduTsan 3 lgnavadsluns Tunu 11 360 (@151990 3.10) vsemsiziialas l4nsae

y H Y 1 9
gagszibaaenaly TsaTuddudulsei 1 T'l8590 11.63% T390 3 523U 15.38%

1 9 v
A1519% 3.7 am”lmimmwumquTmuﬁumﬂmsizmmmum“lﬂ

o TaaTuifi 1 TsaTaidi 3
UuN , . . .
Wl | AU (AN) auaINe | e | WU @W) A1/ 14

1 1.00 234.23 234.23 6.00 1,684.37 280.73
2 na na na 7.00 2,031.12 290.16
3 na na na 4.75 1,375.51 289.58
4 3.75 1,092.09 291.22 2.00 582.46 291.23
5 1.25 338.06 270.45 4.75 1,242.82 261.65
6 2.50 806.38 322.55 1.00 274.27 274.27
7 2.50 783.76 313.50 1.50 420.98 280.65
8 3.00 874.89 291.63 3.75 994.25 265.13
9 5.50 1,647.53 299.55 na na na
10 1.50 445.46 296.97 2.50 674.44 269.78
11 4.00 1,324.95 331.24 na na na
12 2.50 742.74 297.10 3.75 946.56 252.42
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» Tsalyidt 1 TsaTaiii 3
un , . . .
¥TNe | AU (@) A14/%7 TH9 $Tue | AU (@) A1/%7 T4
13 2.00 579.69 289.85 2.25 602.68 267.86
14 5.25 1,384.37 263.69 na na na
15 6.75 1,924.17 285.06 na na na
mae 239.45 mae 275.91
W19 < na Ao Lifldoya
L9 0 1-1 89 1-24
M31971 3.8 ﬁ’mmﬁmﬁumaﬂﬁﬂﬁﬂ%ué’fumﬂmﬁmﬁﬂiﬂai%’ﬂmﬂqmmﬁﬂ
o T5aTaidi 1 T5aTai#t 3
ui , . . ,
IS | WU (AN) awa i | Flue | AU (@) A/ 19
1 1.75 525.61 300.35 4.50 1,560 346.70
2 2.00 687.15 343.58 1.50 503 335.22
3 3.00 956.42 318.81 2.50 761 304.22
4 2.50 790.34 351.26 3.00 1,071 356.84
5 3.75 1,286.02 342.94 na na na
6 4.25 1,481.99 349.70 na na na
7 1.75 563.46 321.98 3.50 1,009 288.33
8 4.75 1,535.14 323.19 1.75 578 330.26
9 2.50 793.06 317.22 3.00 920 306.76
10 2.50 874.17 349.67 2.25 755 33547
11 2.25 773.66 343.85 2.50 834 333.56
12 1.50 512.66 341.77 1.50 1,182 337.72
mag 334.39 mae 327.58

WG - 151N 4 1-1 DI U 1-22




A < 1a a @
MTNN 3.9 ﬂ’J1Nliﬁiuﬂ"liiiJ‘Viiﬁ]"lﬂﬂWii%!‘]JﬂLL‘U‘U‘ﬂ’Jvl‘]J

TsaTuvudu s 1 TsaTuvuduTsi 3
i $auedelumsuaiin IHaunaelumsvaii
AINNY/AY | WNNNY/AY | (NN)/AY | (RN
1 4:22 0:15 4:00 0:13
2 na na 3:52 0:12
3 na na 3:53 0:12
4 3:49 0:12 3:53 0:12
5 3:57 0:13 4:08 0:14
6 3:30 0:11 4:01 0:13
7 3:34 0:11 3:46 0:12
8 3:45 0:12 4:06 0:14
9 3:44 0:12 na na
10 3:33 0:12 3:54 0:13
11 3:26 0:11 na na
12 3:40 0:12 4:20 0:14
13 3:54 0:13 4:14 0:14
14 4:01 0:14 na na
15 3:45 0:12 na na
mae 3:52 0:12 3:82 0:13

WUOIHE 15190 0 1-1 D90 124
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1 < 1a a a
a13199 3.10 ANwiE Tums TuAunnmssziianunldnsiegagszida

TsaTuvudu s 1 TsaTuvuduTsi 3

i $auedelumsuaiin IHaunaelumsvaii
AINNY/AY | WNNNY/AY | (NN)/AY | (RN

1 3:50 0:12 3:20 0:10
2 3:17 0:11 3:19 0:11
3 3:42 0:11 3:46 0:12
4 3:20 0:10 3:17 0:10
5 3:22 0:10 na na
6 3:17 0:10 na na
7 3:15 0:11 3:43 0:13
8 3:27 0:11 3:37 0:12
9 3:23 0:12 3:20 0:11
10 3:16 0:10 3:25 0:11
11 3:16 0:10 3:22 0:11
12 3:21 0:11 3:17 0:11
mae 3:24 0:11 3:27 0:11

WA : 151N 4 1-1 D3 v 1-22
a d Y
3.5 ﬂ]i?!ﬂ'ﬂZﬂ’iﬂ‘]Jﬂ]ﬁﬂﬂ‘lli)\ﬁﬂ!!‘ﬂﬂié’l CAT 330D

a J v A a ' a o
NIAATICIBDUNITIANHUIINNITISIUA WL ﬂWiﬁzl‘]JﬂL!UUV]’Julﬂﬁl%ji@‘UﬂWi

=

AUMAY 17.63 313/1 cycle time (113197 3.11) m3szialasldnitegagszida ldsouns

:JQ

v A

d‘ a = . d' A a 9 a =
ANVULRAY 15.75 IUIN/1 cycle time (A1T1NN 3.12) 1(?'i’E')fﬂi‘i&lfﬂﬂiﬂEJGlG]fﬂi’JEJQﬂgi&‘Uﬂ Uiy

MIANHUANAL 10.69% prfFouneusumsszdauuuna'll
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Q13199 3.11 TOUMIANHUYBITOUUATE CAT 330D 13 seibauuuna 1

[

= v a  a A =
UN FUMTANUU (IUIN) nay

1]18.46 | 18.29 | 1695 | 16.88 | 17.35 | 18.80 | 16.61 | 17.26 | 17.77 | 17.93 | 17.63

211653 | 1724 | 16.61 | 18.07 | 18.34 | 1638 | 17.22 | 17.54 | 18.40 | 17.71 | 17.40

3117.45|18.12 | 16.09 | 18.15 | 17.49 | 16.13 | 17.95 | 17.94 | 18.05 | 18.81 | 17.62

411693 | 17.99 | 16.59 | 16.80 | 17.00 | 17.22 | 17.98 | 18.29 | 17.18 | 17.57 | 17.36

5(16.18 | 18.88 | 18.97 | 18.02 | 17.21 | 16.28 | 18.44 | 18.15 | 17.98 | 18.75 | 17.89

61652 | 1825|1791 | 17.74 | 17.84 | 18.34 | 17.29 | 17.62 | 16.95 | 17.65 | 17.61

711849 | 17.64 | 17.91 | 1833 | 1837 | 16.74 | 18.64 | 18.71 | 16.11 | 16.99 | 17.79

8| 18.21 | 18.71 | 17.64 | 17.06 | 1891 | 17.32 | 17.42 | 18.61 | 16.51 | 17.25 | 17.76

MAYTOUMIANTU 17.63

A1399 3.12 seUmsantinveuala CAT 330D 1inmisszida lagldnslegagseiiia

@

d' v A a = d'
UN FUMIANUU (IUIN) 10y

1 1535 | 16.11 | 16.24 | 16.80 | 14.34 | 1591 | 16.31 | 14.49 | 15.74 | 16.86 | 15.82

2 15.69 | 16.81 | 15.60 | 1498 | 16.78 | 15.82 | 15.85 | 15.63 | 16.08 | 16.32 | 15.96

3 16.12 | 16.77 | 16.55 | 16.13 | 16.56 | 16.62 | 15.94 | 1594 | 14.71 | 16.57 | 16.19

4 1531 | 16.04 | 16.76 | 16.89 | 14.54 | 15.01 | 16.30 | 15.76 | 16.82 | 16.16 | 15.96

5 15.27 | 16.11 | 16.00 | 15.55 | 14.47 | 15.42 | 16.87 | 15.82 | 16.09 | 14.44 | 15.60

6 15.11 | 15.96 | 15.63 | 15.95 | 15.48 | 14.71 | 15.41 | 16.00 | 14.41 | 14.90 | 15.36

7 1590 | 16.61 | 15.61 | 15.22 | 15.26 | 16.20 | 15.41 | 14.37 | 14.97 | 15.18 | 15.47

8 14.69 | 16.64 | 15.30 | 14.19 | 14.88 | 16.42 | 16.50 | 15.44 | 15.65 | 16.58 | 15.63

MAYTOUMIANT U 15.75

a d v Y a
3.6 M3 anzrimlyaelumssziia

a g 9 a U aa %,’ v A
Msaas1gramlgelumsszda wu lunsansaaiiduawasia 29.00

v/das maszdauuun lezlinniagszidalunmsszida 3.48 van/eu (15199 3.13) M3

1w a

a 9 a =\ a @ A
sziialagldnidegagsiia szdaingszdalumsseida 4.18 VIN/AY (15199 3.14) Tu
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1 H a a ) (Y a a
nsan AMiuAaINT 31.06 VIN/Aas Msszibanuuni llezliniagszidalumsszida

= v

3.50 v/au mssziialagldnsiegagizda azlinriagszidalumsseiiia 420 v

A 1w a J

vsomiszidalagldninegagsudaiiariagszibamnniimssadanuunaly 0.7 vn/mu

'
A 1

A A é’ 1 < FA dyw nm ya 1 A A
HIDIWNUU 20% ’E)fJNhlﬁfWﬂll GL‘L!LS’ENGU’EN?]WGLGH‘NEJMENU!,NIlﬂWfl]13&!1@11%%185’3%%%8?@6\1

A o yys X ' vz X
!u@\?ﬂqﬂiﬂllﬂﬂia@]ﬂhlﬂlijslluuﬁgTﬁ\‘iillﬁ']ll'ﬁﬂﬂﬂllﬂﬁﬂmu

A15199 3.13 Adagszdalumsszdauuuna

oo iz AIngIziiia AIngIzIiia NGNS
w Gn (VM) (LN/AU)
| 1389.96 4836.05 3.48 A15199 A 1-1
2 1389.96 4836.05 3.48 A15197 A 12
3 1389.96 4858.30 3.50 A15197 A 1-3
4 1389.96 4858.30 3.50 A15197 A 1-4
5 1389.96 4858.30 3.50 A15197 A 1-5
6 1389.96 485830 3.50 A15197 A 1-6
7 1389.96 4858.30 3.50 A15197 A 1-7
8 1389.96 4858.30 3.50 A15197 A 1-8
9 1389.96 4858.30 3.50 A15197 A1 19
10 1389.96 4858.30 3.50 A13197 A 1-10
1 1389.96 4858.30 3.50 A15197 A 1-11
12 1389.96 4858.30 3.50 A15199 A 1-12
13 1389.96 4858.30 3.50 A15197 A 1-13
14 1389.96 4858.30 3.50 A151971 A 1-14




d‘ 1w a a 9 a
M3 3.14 Adagsziia lumssaidalaslgnstegngsviiia
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o4 i AIngIzia mMIngIziia NUBITi9
mn (Au) GTRID) (WN/AU)

1 1389.96 5812.85 4.18 A15197 9 1-1
2 1389.96 5812.85 4.18 A15197 9 1-2
3 1389.96 5812.85 418 A3 9 1-3
4 1389.96 5835.10 4.20 15197 9 1-4
5 1389.96 5835.10 4.20 15197 9 1-5
6 1389.96 5835.10 4.20 A15197 9 1-6
7 1389.96 5835.10 4.20 15197 9 1-7
8 1389.96 5835.10 4.20 A3 9 1-8
9 1389.96 5835.10 4.20 GniN‘ﬁ 31-9
10 1389.96 5835.10 4.20 15797 4 1-10
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1 vo X
A9 Iaaail
4.1 agwa

4.1.1 MitausaduazonnmMsziia
= o ~ o A a 9
NNHAMIANYT WUNAURABVOITITUAZINOUNINMTT2IUA T lgnTioga
a I a . . .
J3T1UA aNadIIN 195.9 W 131.1 (ﬂﬂclumamm Normalized vibration level, VL) N39aAaq
33% WonfFeumeusumssziauuuna li
a 4 1
4.1.2 M3 aATIzHmMneeale 1155y Split desktop
NnHaMsAny wunmsszda lagldnsregagszidaannsoaavunvesiv
~ a I a
1 d,, (20% Passing) 91NUVUIA 4.78 15UANAT 1Y 4.37 15UANAT d,(50% Passing) 31NUYUIA
a I a a <
38.74 1sudAag (1 20.09 15UANAT d,(80% Passing) 1INVUIA 85.27 IFUALAT 11U 41.17
a a 9 . a I a
UANATHAZHUNDU IATA(99.95% Passing) MINVUIA 141.48 15UAINAT 11U 77.17 1B UALAT
A ~ a F) A =
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1 H A 3 Y] ] <3 % < [ H (%
T2 7599 3 MuAUIN 275.9180/42 T4 11U 327.58 dw/aaTue vselsalulsen 1 oasisua
A X " A A X A ~ o A &
VY 13.95% 1391075990 3wy 18.73% enfSeumesunumsszdiavuunaliluay
<3 A Ay Y a 9 Aa 1 ~ 9 A
anuE lumsuaiuin ldnnmssziialagldnstegagszdalsaluTsed 1 1dnanndelums

a a A v I a A W ] A 9 a a
VAN UAAAIDIN 12 I7/6U 111 10.75 J/eu 159131599 3 lgnaunaslumsuaiiuanag
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a @ < a o 1 { { a
910 13 2na/eu dlu 11 Jndisu wielselulsen 1 1dnaunaslumsuaiivanas 11.63%
15477599 3 anad 15.38% tianfFeuneudumssadavuuna 'l
4.1.4 MINATISHIOUNIANUDITOULA TS CAT 330D
= 1 v A d' 9 a 9 a
MInWaMsAnNy nuNseumsaniui ldanmsszida laeldnslegagszida
a = . < a =~ . A 4
aAaNInN 17.63 IUIMN/1 cycle time Wy 15.75 2w cycle time WI®AAAN 10.69% LU
nFeuneudumssadavuuna 'l

a Jd J a
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d'g o

e =Y U U
n(lunsaMihduamasin 29.00 UIN/AaI) 3.48 VAU 4.18 Ve, (lunsainubu
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Bartley, Douglas A. : Blast fragmentation enhancement using mocap vari-stemTM hole plugs .
DBA Consulting Rich Hill Quarry in Connellsville , 2002 ; 1-16

Bartley, Douglas A. : Performance testing of the VARI-STEM 4.5 inch hole plugs. DBA
Consulting and representatives of the Wampum Hardware Company met at a J.S.Faulkroad
and Son Stone quarry in McCalisterville, September 24, 2003; 1-6

J.Kojovic. “ Method of blasting using air tubes changed in a blast hoe”, 2005

Emmanuel, Wotorchi-Gordon : A study on crusher throughput as a comparative measure of
fragmentation using VARI-STEM blasting plugs and conventional stemming-A case study.
Faculty of mineral resources technology mining engineering department. niversity of mines
and technology Tarkwa, 2006&2008; 1-14

Holcim Cement St.Genevieve Quarry. Framentation Optimizaton Techniques using the Varistem
5.5 inch Hole plug. Missouri, 2010, pp1-17

aywa aun Tona, vanmIssaIAINTIN MAIIAINT TN oS IAz IaY
PHINNSOAIVAUATUNS |, 2542, 142

U.S.Bureau of Mines. Atlas Powder Company. Explosive and Rock Blasting : Field Technical
Operations. Atlas Powder Company, Dallas Texas, 1387.

Giogio Berta . “Explosives : An Engineering Tool”,Italesplos vivi-Milana, 1990, 483
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Conventional
Size[in] % Passing
75.00 100.00
Size distribution 50.00 87,04
100 25.00 67.93
L TTH T T T 15.00 55.66
90 | . . 10.00 48.04
== Conventional blasting 1 ’ £.00 43.90
30 6.00 39.68
4.00 34.63
70 2.00 27.14
o 1.00 21.24
E 60 0.75 19.18
4 0.50 16.61
S 50 0.38 14.99
Ay // 0.25 12.97
40 0.19 11.69
g ',/ 0.08 .60
S » Pt
20 Conventional
’——“' % Passing Size[in]
10 F10 0.12
F20 0.84
0 F30 2.66
F40 6.17
F50 11.04
0.10 1.00 10.00 100.00 1000.00 rso 18.85
Size (cm) F70 26.48
F20 33.17
Fao 41,24
Topsize (99.95%) 59,44

d' 1 a 4 a a & 9 .
gﬂﬂ f1-1 ﬂTWﬂ”IEJLlﬁ%NE‘]ﬂﬁ’Jlﬂ31$1’?5111!W]‘U’EN‘VI‘Llﬁ]1ﬂﬂﬁim’]JﬂLL‘]J‘U‘V]’JIl‘}Jﬂ’JEJI‘]JiLLﬂﬁJ Split

desktop Jun 1
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Conventional
Size[in] % Passing
75.00 100.00
Size distribution 50.00 98.96
100 25.00 75.13
| | 15.00 60.13
90 | —==Conventional blasting 2 4000 e
8.00 43,68
80 / 6.00 39.62
4.00 35.27
70
N / s o
g / 0.75 18.38
) 0.50 15.68
-9 / 0.38 14.00
N 0.25 11.94
. / 0.19 10.65
= 30 P 0.08 7.58
3 A
20
// Conventional
10 % Passing S5ize[in]
F10 0.16
0 F20 0.93
F30 2.63
F40 6.21
0.10 1.00 10.00 100.00 1000.00 rsq 10.66
Size (cm) F60 14.94
F70 20.99
F80 29.16
F30 39.52
Topsize (99.95%) 51.41

~ 1 a 4 a a @ 9y .
q‘i;‘]J‘VI f1-2 ﬂWWﬂVJLLﬁ%WafﬂTJLﬂ3131/?6[]1/!WQGU’EN‘WHﬂWﬂﬂﬁ'igl‘uﬂllﬂﬂﬂ?qﬂﬂﬁﬂiﬂilmiu Split

desktop TUn 2
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Conventional
Size[in] % Passing
50.00 100.00
Size distribution 25.00 94.51
15.00 76.72
100
[ [ / 10.00 §3.77
L . . 8.00 57.61
90 == Conventional blasting 3 / s.am sD.cm
30 4.00 43 .88
/ 2.00 33.44
70 1.00 25.45
o0 / 0.75 22.72
R 60 0.50 19.34
& / 0.38 17.25
a 50 0.25 14.68
- / 0.19 13.08
S 40 // 0.08 9.27
E 30
@] / Conventional
20 = % Passing Size[in]
/ F10 0.10
10 F20 0.54
F30 1.52
0 F40 3.16
F50 5.70
F&0 8.75
0.10 1.00 10.00 100.00 1000.00 =70 12.22
Size (cm) F80 16.45
Fa0 21.74
Topsize (99.95%) 35.26

~ 1 a 4 a a o 9y .
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Cum. %Passing

Conventional
Size[in] % Passing
50.00 100.00
Size distribution 25.00 .81
100 15.00 49,63
[ [ / 10.00 35,11
£.00 31.64
90 | == Conventional blasting 4 / 6.00 29.67
4.00 27.90
80 / 2.00 20.83
70 1.00 14.78
l 0.75 12.82
60 0.50 10.47
I 0.38 5.07
50 0.25 7.41
/ 0.19 6.41
40 / 0.08 4.15
30 // Conventional
20 % Passing Size[in]
/ F10 0.46
10 F20 1.84
F30 6.39
0 F40 11.94
F50 15.11
F&0 17.82
0.10 1.00 10.00 100.00 1000.00 E;g 52-22
Size (cm) F30 28.90
Topsize (99.95%) 36.24

1 U a 4 a a o
gﬂﬁ fl 1-4 ﬂ'lWﬂﬁJLm%Wﬁﬂ'li'JL‘ﬂ3131(?‘1]1!1@%’0\11’1ufﬂWﬂﬂ'lii$lﬂﬂllﬂﬂﬂ?qﬂﬁ}ﬁﬂiﬂiuﬂiu Split

desktop TUN 4



54

Conventional
Size[in] % Passing
75.00 37.30
. . s . 50.00 75.11
Size distribution 25,00 4331
100 | | 15.00 39.44
/ 10.00 34.67
9 e Conventional blasting 5 / 8.00 33.01
6.00 31.31
80 4.00 26.83
/ 2.00 20.58
70 1.00 15.77
E‘J ( 0.75 14.12
- 60 0.50 12.07
% 0.38 10.79
s 50 / 0.25 9.22
) 0.19 8.24
°\. 40 0.08 5.90
g Pt
30
= 7
U / Conventional
20 / % Passing Size[in]
F10 0.31
10 i F20 1.86
F30 5.36
0 F40 15.59
F50 27.07
F&0 37.17
0.10 1.00 10.00 100.00 1000.00 =70 45.74
Size (cm) F&0 54.36
F30 65.38
Topsize (29.95%) 79.63

A U a 4 a a o vy .
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Conventional
Size[in] % Pass=ing
75.00 99.51
50.00 80.17
Size distribution 25.00 52.63
100 15.00 40.43
[ [ / 10.00 36.60
L . . 8.00 35.24
90 Conventional blasting 6 / 500 5o
80 4.00 31.50
2.00 26.17
70 1.00 21.72
oo 0.75 20.10
£ 60 0.50 18.01
4 / 0.38 16.67
S 50 0.25 14.93
ﬁ; / 0.19 13.81
™ 40 / 0.08 10.94
£ 30
3 / :
U 20 ) Cr:‘mver_mtlonal
// % Passing Size[in]
F10 0.06
10 F20 0.74
0 F30 3.33
F40 14.55
F50 22.95
0.10 1.00 10.00 100.00 1000.00 E—‘}g g;;:
Size (cm) F80 43,81
Fao 61.58
Topsize (99.95%) 75.73

{ U a L4 a a o
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Conventional
Size[in] % Passing
75.00 100.00
50.00 99.65
Size distribution 25.00 72.90
100 15.00 53.38
[ [ l/ 10.00 45.52
9 | = Conventional blasting 7 / ﬁjﬁﬂ 35:22
20 4.00 36.01
/ 2.00 27.83
70 1.00 21.48
on / 0.75 19.29
£ 60 0.50 16.56
2 / 0.38 14.86
S 50 0.25 12.75
ﬂ; / 0.19 11.42
40 v 0.08 8.25
- .
o 20 / . ) :r:‘mvir_mt:;.onal
assing 1ze|[ln
// F10 0.13
10 F20 0.83
F30 2.45
0 F40 &.14
F50 12.94
F&0 18.61
0.10 1.00 10.00 100.00 1000.00 E;g i:-:g
Size (cm) F30 34.67
Topsize (99.95%) 50.77

§ U a L4 a a o
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Conventional
Bize[in] % Passing
50.00 100.00
25.00 89.30
Size distribution 15.00 64.42
100 10.00 51.79
| | / 8.00 46.97
90 e Conventional blasting 8 / =00 42.44
4.00 38.64
80 2.00 29.47
/ 1.00 21.93
i 70 / 0.75 19.39
= 0.50 16.29
g / 0.38 14.39
< 0.25 12.08
A 50 / 0.19 10.66
X 40 » 0.08 7.34
E 30 A
5 / Conventional
% Passing Size[in]
20 // F10 0.16
10 F20 0.81
F30 2.09
0 F40 1.76
F50 g.29
F&0 13.26
0.10 1.00 10.00 100.00 1000.00 =70 17.09
Size (cm) F80 20.66
F20 25.46
Topsize (22.95%) 35.10

A U a 4 a a o Y .
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Cum. %Passing

Conventional
Size[in] % Passing
75.00 100.00
50.00 89.33
Size distribution 3ol Fedll
100 15.00 36.93
[ [ / 10.00 26.65
8.00 24.03
90 == Conventional blasting 9 6.00 21.98
4.00 17.79
80 2.00 11.71
1.00 7.70
70 / 0.75 6.46
60 0.50 5.05
/ 0.38 4.24
50 0.25 3.31
/ 0.19 2.77
40 / 0.08 1.63
30
/ Conventional
20 ” % Passing Size[in]
/ Fi0 1.54
10 F20 2.86
F30 11.89
0 F40 16.25
F50 20.28
F&0 25.24
0.10 1.00 10.00 100.00 1000.00 =70 2.-33
Size (cm) F80 39.15
F30 50.80
Topsize (99.95%) 64.60

~ 1 a 4 a a o 9y .
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Cum. %Passing

Conventional
Size[in] % Passing
75.00 100.00
50.00 82.77
Size distribution 25.00 57.80
100 15.00 46.33
| | / 10.00 37.02
L . . 8.00 34.10
90 = Conventional blasting 10 l a9 B
80 4.00 28.90
2.00 22.82
70 1.00 18.00
0.75 16.30
60 0.50 14.18
/ 0.38 12.83
50 0.25 11.15
/ 0.19 10.09
40 / 0.08 7.49
30
20 / Conventional
% Passing Size[in]
// F10 0.18
10 F20 1.36
F30 4.4§
0 Fa0 11.67
F50 17.09
F&0 28.77
0.10 1.00 10.00 100.00 1000.00 F70 39.77
Size (cm) F80 47.79
F30 56.08
Topsize (99.95%) 66.03

~ 1 a 4 a a ) 9y .
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Cum. %Passing

Conventional
. . . . Size[in] % Passing
Size distribution 50.00 100.00
100 25.00 82.91
[ [ / 15.00 57.186
L . . 10.00 43.79
90 e Conventional blasting 11 / 8.00 39,21
6.00 35.08
80 / 4.00 28.56
2.00 19.73
70 / 1.00 13.61
0.75 11.867
60 / 0.50 3.38
0.38 8.03
50 / 0.25 6.45
0.19 5.51
40 / 0.08 3.45
30 /
/ Conventional
20 % Passing Size[in]
F10 0.586
10 F20 2.05
F30 4.39
0 F40 8.36
F50 12.49
F&0 15.93
0.10 1.00 10.00 100.00 1000.00 E70 19.54
. F80 23.67
Size (cm) Fa0 28.68
Topsize (99.95%) 41.86

~ U a 4 a a < Y
:{‘]J'VI A 1-11 ﬂ'l‘WfﬂfJLL'dZNﬁﬂWiﬂlﬂﬁW%ﬂﬂJu1ﬂ"Uﬂﬂﬁu%TﬂﬂWii%ﬂJﬂuUUW?qﬂﬂﬁﬂiﬂillﬂﬁu

Split desktop TUN 11



100
90
80
70
60
50
40
30
20
10

Cum. %Passing

JUN

Size distribution

LTI T FETT /

= Conventional blasting 12 /

0.10

/ r
/7
o ~
_—"'—‘
1.00 10.00 100.00
Size (cm)

1000.00

Split desktop TUN 12

Size[in]

e
50.

000000 NEO
=1

% Passing

Fl0
F20
F30
F40
F50
Fel
F70
Fa0
Fso

Topsize (99.95%)

oo
oo

61

Conventional

% Passing
100.00

93,
64,
&5
48.
Tl
42,
ES T
29.
22.
20.
18.
16.
14.
12,

51

O.44

Conventional

Size[in]

0.08
0.67
2.16
4.96

1 a £ a a o
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Cum. %Passing

Conventional
Size[in] % Passing

75.00 100.00

50.00 90.82

25.00 67.05

Size distribution 15.00 46.77

10.00 37.72

100 T TTTTI T T T 7/
90 | —=—Conventionalblasting 13 / S0 DG
4.00 24.84

80 2.00 17.30
1.00 12.03

70 0.75 10.34
} 0.50 8.35
60 /y 0.38 7.17
0.25 5.79
50 0.19 4.96
40 0.08 3.13

/
30 ’/ Conventional
20 7/ % Passing Size[in]

> F10 0.70
10 -~ F20 2.64
F30 5.75

0 F40 11.36
F50 16.55

F&0 21.24

0.10 1.00 10.00 100.00 1000.00 F70 26.88
Size (cm) F80 35.15

Fa0 48.70

Topsize (99.95%) 66.91

~ U a J a a o Y
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Cum. %Passing

Conventional
Size[in] % Passing
75.00 100.00
Size distribution 50.00 96.39
100 25.00 56.81
[ [ / 15.00 37.586
90 | . . 10.00 28.08
== Conventional blasting 14 ! 8.00 25.02
6.00 2z.11
80 4.00 17.45
2.00 11.64
70 / 1.00 7.75
0.75 6.54
60 / 0.50 5.15
0.38 4.34
50 / 0.25 3.42
0.19 2.88
40 / 0.08 1.72
30
/ Conventional
20 v % Passing S5ize[in]
/ Fi0 1.54
10 F20 5.05
F30 11.10
0 F40 16.22
F50 21.40
F&0 26.70
0.10 1.00 10.00 100.00 1000.00 =70 32.02
: F80 37.47
1ze (cm
Size (cm) Fo0 43.77
Topsize (99.95%) 57.07

~ U a 4 a a o Y
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Cum. %Passing

Conwventional
. . . . Size[in] % Passing
Size distribution 75.00 100.00
100 50.00 99.84
| | l/ 25.00 74.82
90 L . . 15.00 51.46
= Conventional blasting 15 / 100 oo
8.00 34.24
80 / 6.00 29.53
4.00 23.05
70 / 2.00 15.08
1.00 3.85
60 0.75 8.25
0.50 6.43
50 0.38 5.38
/ 0.25 4.18
40 0.19 3.49
/ 0.08 2.04
30 v4
20 /. Conventional
/ % Passing Size[in]
10 F10 1.02
F20 3.17
0 F30 6.16
F40 10.48
Fs50 14.44
F&0 18.50
0.10 1.00 10.00 100.00 1000.00 #70 22.74
Size (cm) F80 27.67
F30 34.62
Topsize (99.95%) 50.33

= U a 4 a a < Y
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Average size distribution
100 | |

90 - Conventional blasting /
80

70 /
60 /
50 /

40 /

30 '/
20 //

Cum. %Passing

10

0.10 1.00 10.00 100.00 1000.00

Size (cm)

= a a a o A =
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Cum. %Passing

Stem plug
Bize[in] % Passing
50.00 100.00
25.00 91.60
15.00 77.53
Size distribution 10.00 €8. 64
100 8.00 63.12
90 = Stem plug blasting 1 : gg i: :g
/ 2.00 31.07
80 / 1.00 21.75
0.75 18.75
70 / 0.50 15.20
60 0.38 13.09
/ 0.25 10.60
50 0.19 9.11
/ 0.08 5.80
40 /'
30 / Stem plug
20 % Passing Size[in]
T F10 0.22
10 7 F20 D.85
F30 1.87
0 F40 3.29
F50 5.07
F&0 7.15
0.10 1.00 10.00 100.00 1000.00 F70 10.60
Size (cm) Fa0 16.60
Fa0 23.65
Topsize (99.95%) 39.28

1 1 a d a a Y a 9
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Stem plug
Size[in] % Pa=sing
50.00 100.00
25.00 84.12
. . e . 15.00 62.01
Size distribution 0T I
100 8.00 47.07
90 e Stem plug blasting 2 6.00 41.17
/ 4.00 34.18
30 2.00 25.63
/ 1.00 19.04
70 0.75 16.82
/ 0.50 14.11
60 0.38 12.46
/ 0.25 10.45
50 / 0.139 9.21
40 0.08 6.33

Cum. %Passing

30 / S5tem plug
20 % Passing Size[in]
" F10 0.23

10 Pt F20 1.12
F30 2.89
0 F40 5.66
F50 9.18
F&0 14.06
0.10 1.00 10.00 100.00 1000.00 g7g 18.45
Size (cm) F&80 23.00
F30 28.13
Topsize (99.95%) 39.11

{ 1 a 4 a a a
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S5tem plug
Size[in] % Passing
50.00 100.00
25.00 26.57
15.00 81.48
. e 10.00 66.24
Size distribution 8.00 58.52
100 €.00 50.02
== Stem plug blasting 3 / 4.00 40.77
90 / 2.00 29.99
30 1.00 22.09
/ 0.75 19.24
70 0.50 16.24
o / 0.38 14.28
‘g 60 / 0.25 11.92
= 0.13 10.47
§ 50 0.08 7.11
g 40
5 30 Stem plug
/ % Passing Size[in]
20 | Fi0 0.17
10 PRl F20 0.80
F30 2.00
0 F40 3.85
F50 &.00
F&0 8.36
0.10 1.00 10.00 100.00 1000.00 F7o 11.05
Size (cm) F&0 14,41
Fg0 18.98
Topsize (93.95%) 30.91

{ U a 4 a a a
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Cum. %Passing

Stem plug
Size[in] % Passing
50.00 100.00
25.00 88.61
15.00 73.37
10.00 £61.66
Size distribution 5.00 55.59
100 7 €.00 48.40
e Stem plug blasting 4 / 4.00 40.80
90 / 2.00 30.27
20 1.00 22.43
/ 0.75 19.79
70 0.50 16.59
/ 0.38 14.63
60 / 0.25 12.25
0.19 10.79
50 0.08 7.39
40
30 S5tem plug
20 / % Passing Size[in]
~ | F10 0.16
10 — F20 0.77
F30 1.96
0 F40 3.82
F50 6.42
F&a0 9.41
0.10 1.00 10.00 100.00 1000.00 g7g 13.34
Size (cm) F&0 18.76
F30 26.17
Topsize (99.95%) 44.03

{ 1 a 4 a a a
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Stem plug
Bize[in] % Passing
50.00 100.00
25.00 99.87
15.00 88.65
Size distribution 10.00 72.30
100 8.00 £5.15
i / 6.00 58.06
90 e Stem plug blasting 5 4.00 £Q.48
2.00 40.21
80 1.00 31.83
0.75 28.88
o 70 / 0.50 25.16
= / 0.38 22.82
= 60
2 0.25 19.87
<
& 50 4 0.19 18.00
K / 0.08 13.43
- 40
£ /
&) 30 S5tem plug
20 > % Passing Size[in]
_— F10 0.03
10 "1 F20 0.25
F30 0.84
0 F40 1.97
F50 3.87
F&0 6.55
0.10 1.00 10.00 100.00 1000.00 F70 9.36
Size (cm) F80 12.23
F30 15.50
Topsize (99.95%) 25.20

{ U a 4 a a a
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Stem plug
Size[in] % Passing
25.00 100.00
15.00 80.53
Size distribution 10.00 55.40
100 8.00 43 .82
. 6.00 34.51
90 e Stem plug blasting 6 / s o o8
I 2.00 21.82
80 I 1.00 14.66
0.75 12.43
o0 70 / 0.50 9.84
A= 0.38 8.33
§ 60 / 0.25 &.59
& 50 0.19 5.56
X 40 / 0.08 3.37
g /
o 30 / Stem plug
20 % Passing Size[in]
/ F10 0.51
10 F20 1.72
F30 4.47
0 F40 7.26
F50 9.09
0.10 1.00 10.00 100.00 1000.00 F&D 10.78
F70 12.63
Size (cm) Fao 14.87
F20 17.48
Topsize (99.95%) 24.23

{ U a J a a a
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Cum. %Passing

S5tem plug
Size[in] % Passing
25.00 100.00
15.00 88.40
. .. . 10.00 65.13
Size distribution s.00 53.39
100 6.00 42,41
90 e Stem plug blasting 7 4.00 32.45
2.00 13.33
30 1.00 11.57
l 0.75 9.34
70 0.50 &.30
/ 0.38 5.56
60 l 0.25 4,10
50 0.19 3.30
/ 0.08 1.72
40 /
30 ' Stem plug
20 / %2 Passing Size[in]
S F10 0.82
10 F20 2.09
F30 3.60
0 F40 5.52
F50 7.41
0.10 1.00 10.00 100.00 1000.00 F&0 9.12
. F70 10.85
Size (em) F80 12.81
Fa0 15.51
Topsize (99.35%) 22.37

{ U a 4 a a a
gﬂﬁ 31-7 ﬂ'IWﬂTEJLLa&’WﬁﬂTi'JLﬂinﬂ‘UUWQGU@QWHinﬂﬂ1'§5$l‘]JﬂIﬂﬂi%ﬂﬁ?ﬂ@‘ﬂgiglﬂﬂﬁ?ﬂ
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Cum. %Passing

S5tem plug
Size[in] % Passing
50.00 100.00
25.00 86.91
15.00 43.70
Size distribution 10.00 31.63
100 8.00 26.91
90 e Stem plug blasting 8 / 6.00 23.55
l 4.00 20.85
2.00 14.24
80 I 1.00 9.10
70 0.75 7.55
I 0.50 5.80
60 0.38 4.81
I 0.25 3.70
50 / 0.19 3.06
40 / 0.08 1.74
30 / Stem plug
20 % Passing Size[in]
/ F10 1.16
10 F20 3.39
F30 9.39
0 F40 12.55
F50 15.07
0.10 1.00 10.00 100.00 1000.00 Feo 17.39
. F70 18.76
Size (cm) F&80 22.47
F30 26.29
Topsize (99.95%) 34.47

{ U a 4 a a a
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S5tem plug
Size[in] % Passing
25.00 100.00
15.00 94.72
10.00 78.02
Size distribution 2.00 67.13
100 &.00 55.00
90 e Stem plug blasting 9 / 4.00 43.83
/ 2.00 32.24
30 1.00 22.35
/ 0.75 12.19
70 0.50 15.47
2 / 0.38 13.27
'z 60 / 0.25 10.69
E 50 0.19 9.15
< 0 // 0.08 5.76
£ /
5 30 Stem plug
20 // ;lgassing gi::[in]
10 7 F20 0.81
F30 1.74
0 Fa0 3.15
F50 5.16
0.10 1.00 10.00 100.00 1000.00 Fe&0 6.83
F70 §.50
Size (cm) F&0 10.39
F20 12.90
Topsize (29.95%) 12.36

{ 1 a 4 a a a
507 ¢ 19 muaenazramsIRTIzRVINAYIREUIINMITiDe Tag1dnT10gagszilinnie
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Cum. %Passing

Stem plug
Size[in] % Passing
50.00 100.00
25.00 89.20
. . 4. . 15.00 57.31
Size distribution 10 .00 o
100 2.00 30.13
90 e Stem plug blasting 10 / 6.00 23.40
/ 4.00 15.82
30 2.00 8.10
/ 1.00 4.14
70 0.75 3.14
I 0.50 2.12
60 0.38 1.61
/ 0.25 1.09
50 0.19 0.82
40 / 0.08 0.35
30 / S5tem plug
20 7/ % Passing Size[in]
‘// F10 2.49
10 F20 5.10
F30 7.396
0 F40 10.82
F50 13.28
0.10 1.00 10.00 100.00 1000.00 &0 29y
F70 18.25
Size (cm) F80 21.15
Fo0 25.0%
Topsize (99.35%) 36.06

{ 1 a 4 a a a
qﬁ;ﬂ‘ﬁ 31-10 ﬂ'leﬂElLL'dgN'ﬁfﬂi')lﬂ513W%u1ﬂmﬂﬂﬂuﬂ1ﬂﬂ135$lﬂﬂTﬂﬂi%ﬂi?ﬂ@‘ﬂgimﬂﬂﬁﬂﬂ
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Cum. %Passing

Stem plug
Size[in] % Passing
50.00 100.00
25.00 33.00
15.00 84.14
Size distribution 10.00 65.16
100 8.00 54,96
90 = Stem plug blasting 11 / €.00 44.19
/ 4.00 32.81
2.00 20.55
80 / 1.00 12.73
70 0.75 10.43
/ 0.50 7.88
60 0.38 6.45
/ 0.25 4.86
50 0.13 3.97
/ 0.08 2.17
40 /
30 /
/ Stem plug
20 % Pas=ing Size[in]
/ F10 0.71
10 F20 1.92
F30 3.46
0 F40 5.27
F50 7.06
0.10 1.00 10.00 100.00 1000.00 F&0 8.95
F70 11.09
Size (cm) F&0 13.76
F20 17.34
Topsize (99.35%) 26.46

{ 1 a 4 a a a
qﬁ;ﬂ‘ﬁ 3 1-11 ﬂ1W01EILL'§I$W'ﬁfﬂi')lﬂ51$ﬁmu1ﬂmﬂﬂﬁuﬂ1ﬂﬂ1§5$lﬂﬂIﬂﬂi%ﬂi’lﬂ@.ﬂgimﬂﬂﬁﬂﬂ

T1/5unsu Split desktop U 11
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Stem plug
SBize[in] % Passing
25.00 100.00
Size distribution H8lo(lE Eok
100 10.00 62.73
. g.00 53.14
90 e Stem plug blasting 12 / 6.00 44,40
/ 4.00 33.44
80 2.00 21.14
/ 1.00 13.27
70 0.75 10.94
o0 / 0.50 .32
g 60 / 0.38 6.85
< 0.25 5.21
@ 50 / 0.19 4,28
c: 40 0.08 2.38
£
=
Q

30
/ Stem plug
20 % Passing Size[in]
/ F10 0.66
10

F20 1.84

F30 3.42

0 F40 5.16
F50 7.28

0.10 1.00 10.00 100.00 1000.00 Feo 9.46
F70 11.60

Size (cm) F80 14.02

F90 17.18

Topsize (99.95%) 23.11

{ 1 a 4 a a a
5U7 ¢ 1-12 nmaenazmamsinszHvLIavesiuInmsTzita Iaeldnsaegagsvidadie

T1/s5unsu Split desktop IU# 12
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Average size distribution
100

%0 — Stem'plug blasting | /
80

70 //

60

40 /
30 f
20 /

/

10

0.10 1.00 10.00 100.00 1000.00

Size (cm)

=~ = a a 9 a -
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d‘ = = lg’J Y d‘ a @ [ d'
MINN N 1-1 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘]sﬂI‘NIiJ"lluﬁuT‘i\Wl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 1

121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
16:35:34 16:39:46 18.16 0:04:12 0:00:14
16:45:24 16:50:44 19.05 0:05:20 0:00:17
16:51:43 16:55:43 19.13 0:04:00 0:00:13
17:15:02 17:19:39 17.03 0:04:37 0:00:16
17:38:44 17:42:14 16.77 0:03:30 0:00:13
17:41:35 17:45:19 19.21 0:03:44 0:00:12
17:53:14 17:57:16 17.88 0:04:02 0:00:14 234.23
18:11:07 18:15:52 19.16 0:04:45 0:00:15
18:41:06 18:44:54 17.78 0:03:48 0:00:13
18:44:54 18:49:55 17.62 0:05:01 0:00:17
19:00:21 19:04:22 16.69 0:04:01 0:00:14
19:06:22 19:11:10 16.03 0:04:48 0:00:18
19:44:11 19:49:05 19.72 0:04:54 0:00:15
méﬂ 0:04:22 0:00:15 234.23




82

d‘ = = [ g’l 9 d‘ a @ [ d'
MINN N 1-2 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘H1I‘NIll"lluﬁuT‘NVl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 4

181 (WMWY dwminiiy | dnm @ lueaniidnd) | fidimswda
Gl TiHunue (Au) ADAL ADAL (@A Tu9)
11:10:34 11:14:09 19.42 0:03:35 0:00:11
11:14:09 11:17:40 19.26 0:03:31 0:00:11
11:17:40 11:22:16 18.03 0:04:36 0:00:15
11:22:16 11:27:15 19.26 0:04:59 0:00:16
11:27:15 11:31:48 18.73 0:04:33 0:00:15
11:31:48 11:36:27 19.42 0:04:39 0:00:14
11:36:27 11:40:51 19.26 0:04:24 0:00:14
284.10
11:40:51 11:44:36 18.03 0:03:45 0:00:12
11:44:36 11:47:52 19.26 0:03:16 0:00:10
11:47:52 11:50:57 18.73 0:03:05 0:00:10
11:50:57 11:54:54 19.26 0:03:57 0:00:12
11:54:54 11:57:41 19.42 0:02:47 0:00:09
11:57:41 12:02:45 18.03 0:05:04 0:00:17
12:02:45 12:06:44 19.26 0:03:59 0:00:12
12:06:44 12:09:05 18.73 0:02:21 0:00:08
12:09:05 12:14:57 19.26 0:05:52 0:00:18
12:14:57 12:19:28 19.42 0:04:31 0:00:14
12:19:28 12:23:32 18.03 0:04:04 0:00:14
12:26:02 12:30:20 19.26 0:04:18 0:00:13
12:30:20 12:32:53 18.73 0:02:33 0:00:08
12:32:53 12:38:02 19.26 0:05:09 0:00:16
12:38:02 12:40:06 17.72 0:02:04 0:00:07
12:40:06 12:44:22 19.42 0:04:16 0:00:13
12:44:22 12:48:46 18.03 0:04:24 0:00:15
12:48:46 12:51:20 18.73 0:02:34 0:00:08
12:51:20 12:56:23 17.72 0:05:03 0:00:17
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d‘ = = [ g’l 9 d‘ a @ [ d'
MINN N 1-2 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘H1I‘NIll"lluﬁuT‘NVl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 4

121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
12:56:23 12:59:04 19.26 0:02:41 0:00:08

12:59:04 13:03:33 19.42 0:04:29 0:00:14

281.55

13:03:33 13:06:49 18.03 0:03:16 0:00:11

13:06:49 13:11:05 19.26 0:04:16 0:00:13

13:11:05 13:15:45 18.73 0:04:40 0:00:15

13:15:45 13:18:33 17.72 0:02:48 0:00:09

14:06:22 14:10:12 19.26 0:03:50 0:00:12

14:13:12 14:16:33 19.26 0:03:21 0:00:10

14:16:33 14:20:23 18.73 0:03:50 0:00:12

14:20:23 14:24:58 19.26 0:04:35 0:00:14

14:24:58 14:28:53 19.26 0:03:55 0:00:12

14:34:11 14:36:51 17.72 0:02:40 0:00:09

14:41:40 14:45:28 18.03 0:03:48 0:00:13 318.85
14:53:37 14:56:46 19.42 0:03:09 0:00:10

14:56:46 15:01:11 18.03 0:04:25 0:00:15

15:05:40 15:09:24 19.26 0:03:44 0:00:12

15:32:01 15:35:42 19.26 0:03:41 0:00:11

15:35:42 15:39:55 18.73 0:04:13 0:00:14

15:39:55 15:42:40 18.03 0:02:45 0:00:09

15:42:40 15:45:20 19.42 0:02:40 0:00:08

15:50:24 15:53:46 18.73 0:03:22 0:00:11

16:08:10 16:12:38 19.26 0:04:28 0:00:14

16:17:06 16:21:25 18.03 0:04:19 0:00:14

16:21:25 16:25:29 19.26 0:04:04 0:00:13

16:33:01 16:38:11 19.26 0:05:10 0:00:16

16:42:11 16:45:14 18.73 0:03:03 0:00:10
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MINN N 1-2 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘]sﬂI‘NIiJ"lluﬁuT‘i\Wl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 4

121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean

Gl Tu#uviua (A1) AoAY AoA i Tua)
16:48:08 16:50:31 19.42 0:02:23 0:00:07
16:56:58 17:00:09 18.03 0:03:11 0:00:11
17:11:10 17:14:38 18.03 0:03:28 0:00:12 207.59
17:14:38 17:19:03 19.42 0:04:25 0:00:14 (45 cmﬁ)
17:22:42 17:25:26 18.73 0:02:44 0:00:09
17:35:42 17:40:32 19.42 0:04:50 0:00:15

mae 0:03:49 0:00:12 291.24
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MINN N 1-3 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘H1I‘NIll"lluﬁuT‘NVl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 5

121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
14:46:06 14:48:06 18.04 0:02:00 0:00:07
14:48:06 14:50:17 17.61 0:02:11 0:00:07
15:07:55 15:11:00 18.04 0:03:05 0:00:10
15:11:00 15:15:37 17.61 0:04:37 0:00:16
15:15:37 15:19:52 17.84 0:04:15 0:00:14
15:28:45 15:31:25 18.04 0:02:40 0:00:09
15:39:17 15:41:28 17.19 0:02:11 0:00:08
15:54:55 16:00:16 17.61 0:05:21 0:00:18
284.99
16:00:16 16:04:27 18.04 0:04:11 0:00:14
16:25:48 16:30:58 19.26 0:05:10 0:00:16
16:30:58 16:40:50 17.84 0:09:52 0:00:33
16:40:50 16:42:11 17.61 0:01:21 0:00:05
16:42:11 16:46:34 17.19 0:04:23 0:00:15
17:01:04 17:04:52 17.84 0:03:48 0:00:13
17:11:10 17:13:43 18.04 0:02:33 0:00:08
17:17:55 17:21:11 17.19 0:03:16 0:00:11
17:21:11 17:24:14 17.84 0:03:03 0:00:10
53.07
17:32:50 17:38:50 17.19 0:06:00 0:00:21 -
(15 uI)
17:42:21 17:47:30 18.04 0:05:09 0:00:17
Lﬂéﬂ 0:03:57 0:00:13 270.45
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MINN N 1-4 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘H1I‘NIll"lluﬁuT‘NVl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 6

a1 (VIR UIN:IUIN) mriniy | e @ Tueui:ann) | maimskan
3Ty Turiuvua (A1) RGN DA (ew/% 1349)
14:13:16 14:14:42 18.73 0:01:26 0:00:05
14:14:42 14:18:07 19.26 0:03:25 0:00:11
14:18:07 14:21:13 17.84 0:03:06 0:00:10
14:25:47 14:28:50 19.26 0:03:03 0:00:10
14:32:59 14:36:15 17.84 0:03:16 0:00:11
14:36:15 14:39:23 17.61 0:03:08 0:00:11
319.36
14:51:41 14:56:59 18.73 0:05:18 0:00:17
14:47:58 14:51:41 19.26 0:03:43 0:00:12 .
(riga TN
10:04:05 10:07:46 18.03 0:03:41 0:00:12 o =
UNANEINIY
10:07:46 10:10:33 19.42 0:02:47 0:00:09 o o A
CRTERAVALAEY
10:10:33 10:14:16 19.26 0:03:43 0:00:12 Ve
11 1uuaaN1)
10:16:59 10:20:32 19.42 0:03:33 0:00:11
10:20:32 10:23:32 18.73 0:03:00 0:00:10
10:23:32 10:27:24 19.26 0:03:52 0:00:12
10:33:52 10:36:57 19.26 0:03:05 0:00:10
10:36:57 10:41:39 18.03 0:04:42 0:00:16
10:56:20 10:59:27 19.42 0:03:07 0:00:10
11:07:12 11:10:22 18.03 0:03:10 0:00:11
11:14:34 11:17:50 18.73 0:03:16 0:00:10
11:17:50 11:20:48 19.26 0:02:58 0:00:09
11:23:09 11:27:04 19.42 0:03:55 0:00:12
11:27:04 11:31:45 18.03 0:04:41 0:00:16
11:31:45 11:33:51 19.26 0:02:06 0:00:07
11:38:41 11:42:14 19.42 0:03:33 0:00:11
11:42:14 11:45:55 18.73 0:03:41 0:00:12
11:45:44 11:48:51 18.17 0:03:07 0:00:10
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
11:48:51 11:51:28 18.03 0:02:37 0:00:09
11:51:28 11:55:06 19.26 0:03:38 0:00:11
11:59:10 12:03:04 18.17 0:03:54 0:00:13
12:28:24 12:33:03 19.26 0:04:39 0:00:14 299.40
12:51:45 12:54:52 18.73 0:03:07 0:00:10
12:54:52 13:00:55 18.17 0:06:03 0:00:20
13:16:37 13:21:23 18.73 0:04:46 0:00:15
13:36:07 13:40:21 18.03 0:04:14 0:00:14
13:40:21 13:44:33 19.26 0:04:12 0:00:13
13:47:57 13:50:10 18.73 0:02:13 0:00:07
13:50:10 13:55:14 18.17 0:05:04 0:00:17
13:58:14 13:59:36 19.26 0:01:22 0:00:04 187.62
13:59:36 14:04:13 18.73 0:04:37 0:00:15 (30 Lﬂﬁ)
14:12:42 14:16:44 19.26 0:04:02 0:00:13
14:16:44 14:20:21 18.73 0:03:37 0:00:12
14:33:33 14:35:28 18.03 0:01:55 0:00:06
14:35:28 14:37:51 19.42 0:02:23 0:00:07
Lﬂéﬂ 0:03:30 0:00:11 322.55
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11 (RN UIN:IUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
14:39:04 14:42:30 18.17 0:03:26 0:00:11
14:42:50 14:46:17 18.03 0:03:27 0:00:11
14:50:04 14:52:42 19.26 0:02:38 0:00:08
14:57:31 15:01:15 18.03 0:03:44 0:00:12
15:06:15 15:11:03 18.73 0:04:48 0:00:15
15:11:03 15:15:22 18.03 0:04:19 0:00:14
15:22:22 15:25:22 19.26 0:03:00 0:00:09
15:25:22 15:28:24 19.42 0:03:02 0:00:09
299.26
15:28:24 15:31:30 18.73 0:03:06 0:00:10
15:31:30 15:37:14 18.03 0:05:44 0:00:19
15:37:14 15:40:54 19.26 0:03:40 0:00:11
15:48:39 15:51:02 18.73 0:02:23 0:00:08
16:03:01 16:08:31 18.73 0:05:30 0:00:18
16:10:50 16:14:26 19.26 0:03:36 0:00:11
16:14:26 16:16:50 19.42 0:02:24 0:00:07
16:16:50 16:20:12 18.17 0:03:22 0:00:11
16:20:12 16:24:12 18.73 0:04:00 0:00:13
16:30:50 16:34:14 18.17 0:03:24 0:00:11
16:34:14 16:37:00 18.73 0:02:46 0:00:09
16:37:00 16:40:10 19.26 0:03:10 0:00:10
16:46:21 16:49:21 18.03 0:03:00 0:00:10
16:49:21 16:52:31 19.26 0:03:10 0:00:10
16:57:14 17:01:14 18.03 0:04:00 0:00:13
17:10:10 17:13:20 18.73 0:03:10 0:00:10
17:18:11 17:21:33 19.26 0:03:22 0:00:10
17:21:33 17:25:42 18.17 0:04:09 0:00:14
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
17:25:42 17:30:10 19.42 0:04:28 0:00:14
17:32:56 17:38:29 18.17 0:05:33 0:00:18
17:38:29 17:42:10 18.73 0:03:41 0:00:12
17:46:58 17:50:18 19.26 0:03:20 0:00:10 299.54
17:50:18 17:55:03 18.17 0:04:45 0:00:16
18:00:54 18:05:16 19.42 0:04:22 0:00:13
18:11:30 18:15:13 18.73 0:03:43 0:00:12
18:15:13 18:18:46 18.03 0:03:33 0:00:12
18:18:46 18:22:07 19.26 0:03:21 0:00:10
18:22:07 18:25:18 18.17 0:03:11 0:00:11
18:30:32 18:34:29 18.03 0:03:57 0:00:13 184.96
18:34:29 18:38:00 19.26 0:03:31 0:00:11 (30 Lﬂﬁ)
18:46:46 18:48:54 19.42 0:02:08 0:00:07
18:48:54 18:51:44 19.26 0:02:50 0:00:09
19:07:28 19:09:24 17.61 0:01:56 0:00:07
19:28:46 19:31:57 17.19 0:03:11 0:00:11
méﬂ 0:03:34 0:00:11 313.50
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11 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
11:35:16 11:38:37 17.84 0:03:21 0:00:11
11:44:12 11:46:27 19.26 0:02:15 0:00:07
11:50:56 11:54:48 19.26 0:03:52 0:00:12
11:54:48 11:57:53 17.84 0:03:05 0:00:10
11:57:53 12:00:27 17.61 0:02:34 0:00:09
12:04:07 12:07:44 18.04 0:03:37 0:00:12
12:07:44 12:12:44 19.26 0:05:00 0:00:16
12:12:44 12:15:24 17.84 0:02:40 0:00:09
295.09
12:15:24 12:20:44 17.61 0:05:20 0:00:18
12:27:37 12:29:50 19.26 0:02:13 0:00:07
12:39:04 12:43:37 19.26 0:04:33 0:00:14
12:51:07 12:55:09 17.84 0:04:02 0:00:14
12:58:47 13:03:48 19.26 0:05:01 0:00:16
13:03:48 13:08:45 18.04 0:04:57 0:00:16
13:13:19 13:17:22 17.61 0:04:03 0:00:14
13:17:22 13:21:02 19.26 0:03:40 0:00:11
13:29:29 13:34:00 18.04 0:04:31 0:00:15
13:36:00 13:38:19 17.19 0:02:19 0:00:08
13:38:19 13:41:29 19.26 0:03:10 0:00:10
13:41:29 13:46:27 19.26 0:04:58 0:00:15
13:50:30 13:54:39 17.84 0:04:09 0:00:14
14:00:37 14:06:30 19.26 0:05:53 0:00:18
14:08:30 14:11:50 17.61 0:03:20 0:00:11
14:19:50 14:22:41 19.26 0:02:51 0:00:09
14:22:41 14:26:25 17.61 0:03:44 0:00:13
14:33:45 14:36:35 17.19 0:02:50 0:00:10
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
14:55:01 14:59:27 18.04 0:04:26 0:00:15
15:02:17 15:04:10 17.61 0:01:53 0:00:06
15:04:10 15:07:37 17.84 0:03:27 0:00:12 188 58
15:13:09 15:18:52 17.19 0:05:43 0:00:20
15:31:15 15:34:26 17.61 0:03:11 0:00:11
15:39:53 15:43:54 18.04 0:04:01 0:00:13
15:54:18 15:56:48 17.84 0:02:30 0:00:08
15:56:48 15:59:48 17.61 0:03:00 0:00:10
16:02:11 16:06:36 19.26 0:04:25 0:00:14
16:14:03 16:20:45 17.19 0:06:42 0:00:23
17:14:19 17:18:51 17.61 0:04:32 0:00:15
17:26:18 17:31:10 18.04 0:04:52 0:00:16
17:36:49 17:41:06 17.84 0:04:17 0:00:14
17:42:06 17:45:48 18.04 0:03:42 0:00:12
290.95
17:45:48 17:50:10 19.26 0:04:22 0:00:14
18:16:56 18:20:57 19.26 0:04:01 0:00:13
18:20:57 18:23:35 17.84 0:02:38 0:00:09
18:36:33 18:39:29 17.84 0:02:56 0:00:10
18:39:29 18:41:51 19.26 0:02:22 0:00:07
18:47:11 18:51:05 17.19 0:03:54 0:00:14
18:51:05 18:54:08 17.61 0:03:03 0:00:10
18:56:42 18:59:06 19.26 0:02:24 0:00:07
Lﬂalﬂ 0:03:45 0:00:12 291.63
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
10:20:30 10:23:40 18.03 0:03:10 0:00:11
10:25:58 10:29:19 19.42 0:03:21 0:00:10
10:29:19 10:33:46 18.17 0:04:27 0:00:15
10:33:46 10:36:19 18.73 0:02:33 0:00:08
10:36:19 10:39:19 18.03 0:03:00 0:00:10
10:39:19 10:42:19 19.26 0:03:00 0:00:09
10:42:19 10:44:09 19.42 0:01:50 0:00:06
10:44:09 10:47:41 18.17 0:03:32 0:00:12
10:47:41 10:51:27 18.73 0:03:46 0:00:12
336.45
10:51:27 10:56:23 18.03 0:04:56 0:00:16
10:56:23 10:58:00 19.26 0:01:37 0:00:05
10:58:00 11:00:45 19.42 0:02:45 0:00:08
11:00:45 11:04:15 18.17 0:03:30 0:00:12
11:04:15 11:08:29 18.73 0:04:14 0:00:14
11:08:29 11:12:07 18.03 0:03:38 0:00:12
11:12:07 11:15:42 19.26 0:03:35 0:00:11
11:15:42 11:17:59 19.42 0:02:17 0:00:07
11:17:59 11:21:29 18.17 0:03:30 0:00:12
11:21:29 11:25:08 18.73 0:03:39 0:00:12
11:25:08 11:27:28 18.03 0:02:20 0:00:08
11:27:28 11:29:48 19.26 0:02:20 0:00:07
11:29:48 11:32:56 19.42 0:03:08 0:00:10
11:32:56 11:36:13 18.17 0:03:17 0:00:11
11:36:13 11:43:32 18.73 0:07:19 0:00:23
11:43:32 11:46:53 19.26 0:03:21 0:00:10
11:46:53 11:50:15 19.42 0:03:22 0:00:10
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11:50:15 11:54:23 18.17 0:04:08 0:00:14

11:54:23 11:56:51 18.73 0:02:28 0:00:08

11:56:51 11:58:40 18.03 0:01:49 0:00:06

11:58:40 12:00:23 19.26 0:01:43 0:00:05

12:00:23 12:02:40 19.42 0:02:17 0:00:07

12:02:40 12:07:26 18.17 0:04:46 0:00:16 338.24
12:07:26 12:09:10 18.73 0:01:44 0:00:06

12:09:10 12:12:57 19.26 0:03:47 0:00:12

12:12:57 12:17:08 18.03 0:04:11 0:00:14

12:17:08 12:21:20 19.42 0:04:12 0:00:13

12:21:20 12:22:37 18.73 0:01:17 0:00:04

12:22:37 12:25:53 18.17 0:03:16 0:00:11

12:25:53 12:28:34 19.26 0:02:41 0:00:08

12:28:34 12:31:37 18.03 0:03:03 0:00:10

12:31:37 12:35:20 19.42 0:03:43 0:00:11

12:35:20 12:38:17 18.17 0:02:57 0:00:10

12:38:17 12:41:54 18.73 0:03:37 0:00:12

12:41:54 12:45:35 19.26 0:03:41 0:00:11

299.00

12:45:35 12:51:03 18.03 0:05:28 0:00:18

12:51:03 12:56:17 19.42 0:05:14 0:00:16

12:56:17 13:00:36 18.17 0:04:19 0:00:14

13:00:36 13:03:15 18.73 0:02:39 0:00:08

13:03:15 13:06:19 19.26 0:03:04 0:00:10

13:06:19 13:10:42 18.03 0:04:23 0:00:15

13:10:42 13:15:50 19.42 0:05:08 0:00:16

13:15:50 13:21:30 18.17 0:05:40 0:00:19
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13:25:30 13:30:39 18.73 0:05:09 0:00:16

13:30:39 13:34:02 19.26 0:03:23 0:00:11

13:34:02 13:37:41 18.03 0:03:39 0:00:12

13:37:41 13:40:04 19.42 0:02:23 0:00:07

13:40:04 13:43:13 18.73 0:03:09 0:00:10

13:43:13 13:48:12 19.26 0:04:59 0:00:16

13:50:12 13:54:19 18.17 0:04:07 0:00:14 244.47
13:54:19 13:59:20 18.03 0:05:01 0:00:17

14:03:20 14:10:11 18.73 0:06:51 0:00:22

14:10:11 14:16:12 19.26 0:06:01 0:00:19

14:16:12 14:20:17 19.42 0:04:05 0:00:13

14:20:17 14:25:42 18.17 0:05:25 0:00:18

14:25:42 14:30:31 19.26 0:04:49 0:00:15

14:30:31 14:34:45 18.73 0:04:14 0:00:14

14:34:45 14:38:23 18.03 0:03:38 0:00:12

14:38:23 14:41:20 19.42 0:02:57 0:00:09

14:45:20 14:49:17 19.26 0:03:57 0:00:12

14:53:17 14:57:12 18.17 0:03:55 0:00:13

15:04:12 15:08:11 18.73 0:03:59 0:00:13

15:10:11 15:14:45 19.26 0:04:34 0:00:14

15:14:45 15:17:32 19.42 0:02:47 0:00:09

15:17:32 15:21:20 18.03 0:03:48 0:00:13

15:23:20 15:27:14 18.17 0:03:54 0:00:13

15:27:14 15:31:27 18.73 0:04:13 0:00:14

15:33:27 15:37:13 18.03 0:03:46 0:00:13

15:40:13 15:44:23 19.42 0:04:10 0:00:13




95

d‘ = = [ g’l Y d‘ a @ [ d'
MINN N 1-7 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘]sﬂI‘NIiJ"lluﬁuT‘i\Wl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN9

a1 (VIR UIN:IUIN) mriniy | e @ Tueui:ann) | maimskan
3Ty Turiuvua (A1) RGN DA (ew/% 1349)
15:47:23 15:51:14 18.17 0:03:51 0:00:13
15:55:14 15:59:12 19.26 0:03:58 0:00:12 299.56
16:04:12 16:08:13 18.73 0:04:01 0:00:13
16:17:13 16:21:14 18.03 0:04:01 0:00:13
16:23:14 16:27:13 19.42 0:03:59 0:00:12
16:33:13 16:37:11 18.17 0:03:58 0:00:13
129.81
16:40:11 16:44:23 18.73 0:04:12 0:00:13 -
(30 U1N)
16:47:23 16:51:11 18.03 0:03:48 0:00:13
16:52:11 16:57:12 18.17 0:05:01 0:00:17
17:05:12 17:09:13 19.26 0:04:01 0:00:13
Lﬂ?!fl 0:03:44 0:00:12 299.55
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
10:35:02 10:37:12 17.19 0:02:10 0:00:08
10:37:12 10:41:24 17.61 0:04:12 0:00:14
10:41:24 10:43:54 18.04 0:02:30 0:00:08
10:43:54 10:46:33 17.84 0:02:39 0:00:09
10:56:41 11:00:19 18.04 0:03:38 0:00:12
11:00:19 11:02:49 17.61 0:02:30 0:00:09
11:02:49 11:06:13 18.17 0:03:24 0:00:11
11:13:39 11:17:47 17.61 0:04:08 0:00:14
11:50:06 11:54:01 18.04 0:03:55 0:00:13 302.43
11:59:01 12:03:20 18.17 0:04:19 0:00:14
12:11:12 12:13:22 18.17 0:02:10 0:00:07
12:32:45 12:36:48 17.19 0:04:03 0:00:14
12:39:20 12:42:32 17.61 0:03:12 0:00:11
12:49:22 12:54:14 18.17 0:04:52 0:00:16
12:56:41 12:59:32 17.19 0:02:51 0:00:10
13:02:00 13:06:37 17.61 0:04:37 0:00:16
13:06:37 13:10:32 18.17 0:03:55 0:00:13
13:15:55 13:20:15 17.61 0:04:20 0:00:15
13:22:15 13:26:38 18.04 0:04:23 0:00:15
13:29:38 13:33:01 17.61 0:03:23 0:00:12
13:34:33 13:38:45 18.04 0:04:12 0:00:14 143.03
13:43:09 13:46:09 17.61 0:03:00 0:00:10 (30 ‘Lﬂﬁ)
13:46:09 13:48:56 18.04 0:02:47 0:00:09
14:00:30 14:05:22 18.04 0:04:52 0:00:16
14:15:28 14:18:13 18.04 0:02:45 0:00:09
m"?iﬂ 0:03:33 0:00:12 296.97




97

d‘ = = lg’J 9 d‘ a @ [ d'
MINN N 1-9 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘H1I‘NIll"lluﬁuT‘NVl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 11

121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
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10:18:04 10:22:19 19.26 0:04:15 0:00:13

10:22:19 10:25:09 19.26 0:02:50 0:00:09

10:25:09 10:28:19 18.73 0:03:10 0:00:10

10:28:19 10:31:46 19.42 0:03:27 0:00:11

10:31:46 10:34:46 18.03 0:03:00 0:00:10

10:34:46 10:37:00 19.26 0:02:14 0:00:07

10:37:00 10:41:48 19.26 0:04:48 0:00:15

10:41:48 10:46:42 18.73 0:04:54 0:00:16

10:48:24 10:53:16 18.03 0:04:52 0:00:16 321.93
10:53:16 10:55:38 19.26 0:02:22 0:00:07

10:55:38 10:59:05 19.26 0:03:27 0:00:11

10:59:05 11:01:57 18.73 0:02:52 0:00:09

11:01:57 11:05:22 19.42 0:03:25 0:00:11

11:05:22 11:09:13 18.03 0:03:51 0:00:13

11:09:13 11:12:49 19.26 0:03:36 0:00:11

11:12:49 11:16:20 19.26 0:03:31 0:00:11

11:16:20 11:20:15 18.73 0:03:55 0:00:13

11:20:15 11:23:06 18.03 0:02:51 0:00:09

11:23:06 11:27:33 19.26 0:04:27 0:00:14

11:29:26 11:33:13 18.73 0:03:47 0:00:12

11:33:13 11:36:37 19.42 0:03:24 0:00:11

11:36:37 11:42:00 18.03 0:05:23 0:00:18

11:44:36 11:47:25 19.26 0:02:49 0:00:09

11:47:25 11:50:53 19.26 0:03:28 0:00:11

11:50:53 11:53:26 18.73 0:02:33 0:00:08

11:53:26 11:56:43 19.42 0:03:17 0:00:10




98

d‘ = = lg’J 9 d‘ a @ [ d'
MINN N 1-9 G]TB'N‘Uu“I/IﬂWﬁﬂTiﬁﬂ‘H1I‘NIll"lluﬁuT‘NVl 1 %1ﬂﬂ1i‘i$mﬂlm‘ﬂ°ﬂ’ﬂﬂ IUN 11

121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

11:56:43 11:59:26 18.03 0:02:43 0:00:09

11:59:26 12:03:01 19.26 0:03:35 0:00:11

12:03:01 12:07:09 19.26 0:04:08 0:00:13

12:07:09 12:10:01 18.73 0:02:52 0:00:09 321.39
12:10:01 12:14:11 19.42 0:04:10 0:00:13

12:14:11 12:17:18 18.03 0:03:07 0:00:10

12:17:18 12:21:50 19.26 0:04:32 0:00:14

12:21:50 12:25:08 19.26 0:03:18 0:00:10

12:25:08 12:27:39 18.73 0:02:31 0:00:08

12:27:39 12:31:23 19.42 0:03:44 0:00:12

12:31:23 12:34:54 18.03 0:03:31 0:00:12

12:34:54 12:38:55 19.26 0:04:01 0:00:13

12:38:55 12:42:32 18.73 0:03:37 0:00:12

12:42:32 12:44:47 19.26 0:02:15 0:00:07

12:44:47 12:48:01 19.42 0:03:14 0:00:10

12:48:01 12:51:08 18.03 0:03:07 0:00:10

12:51:08 12:55:07 19.26 0:03:59 0:00:12

340.28

12:55:07 12:56:31 18.73 0:01:24 0:00:04

12:56:31 12:59:01 19.26 0:02:30 0:00:08

12:59:01 13:01:49 19.42 0:02:48 0:00:09

13:01:49 13:05:57 18.03 0:04:08 0:00:14

13:05:57 13:10:28 19.26 0:04:31 0:00:14

13:10:28 13:14:33 18.73 0:04:05 0:00:13

13:14:33 13:18:16 19.26 0:03:43 0:00:12

13:18:16 13:22:25 19.42 0:04:09 0:00:13

13:22:25 13:25:14 18.03 0:02:49 0:00:09
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Gl TuHuviua (A1) AoAU AoA i Tua)

13:25:14 13:27:14 19.26 0:02:00 0:00:06

13:27:14 13:31:09 18.73 0:03:55 0:00:13

13:31:09 13:35:31 19.26 0:04:22 0:00:14

13:35:31 13:37:57 19.26 0:02:26 0:00:08

13:37:57 13:40:37 19.42 0:02:40 0:00:08

13:40:37 13:43:21 18.03 0:02:44 0:00:09

13:43:21 13:45:57 18.73 0:02:36 0:00:08

13:45:57 13:49:34 19.26 0:03:37 0:00:11

13:49:34 13:53:17 19.26 0:03:43 0:00:12 341.35
13:53:17 13:55:47 19.42 0:02:30 0:00:08

13:55:47 13:58:11 18.03 0:02:24 0:00:08

13:58:11 14:02:18 19.26 0:04:07 0:00:13

14:02:18 14:04:48 18.73 0:02:30 0:00:08

14:04:48 14:10:12 19.26 0:05:24 0:00:17

14:16:45 14:19:23 18.03 0:02:38 0:00:09

14:21:03 14:23:41 19.42 0:02:38 0:00:08

14:23:41 14:29:10 18.73 0:05:29 0:00:18

14:29:10 14:32:26 19.26 0:03:16 0:00:10

mae 0:03:26 0:00:11 331.24
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
14:29:54 14:32:40 17.61 0:02:46 0:00:09
14:40:38 14:44:58 18.17 0:04:20 0:00:14
14:54:35 14:59:29 17.61 0:04:54 0:00:17
15:02:46 15:06:59 17.84 0:04:13 0:00:14
15:06:59 15:09:54 17.61 0:02:55 0:00:10
15:09:54 15:14:38 18.17 0:04:44 0:00:16
15:14:38 15:17:46 17.84 0:03:08 0:00:11
15:17:46 15:23:12 17.61 0:05:26 0:00:19
283.42
15:48:15 15:51:30 17.61 0:03:15 0:00:11
16:11:30 16:16:21 17.84 0:04:51 0:00:16
16:21:13 16:25:20 17.84 0:04:07 0:00:14
16:41:56 16:44:33 17.84 0:02:37 0:00:09
16:44:33 16:47:18 17.19 0:02:45 0:00:10
16:49:56 16:53:20 17.61 0:03:24 0:00:12
16:53:20 16:57:00 17.84 0:03:40 0:00:12
17:27:36 17:31:25 17.19 0:03:49 0:00:13
17:33:45 17:38:00 17.84 0:04:15 0:00:14
17:40:52 17:46:50 17.19 0:05:58 0:00:21
17:52:37 17:55:40 17.84 0:03:03 0:00:10
18:12:00 18:16:27 18.17 0:04:27 0:00:15
18:16:27 18:20:54 17.84 0:04:27 0:00:15
18:22:54 18:27:00 17.61 0:04:06 0:00:14
18:38:40 18:41:23 17.61 0:02:43 0:00:09
18:48:37 18:52:26 18.17 0:03:49 0:00:13
18:56:00 18:58:20 18.73 0:02:20 0:00:07
18:58:20 19:00:20 18.03 0:02:00 0:00:07
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19:07:15 19:10:10 18.73 0:02:55 0:00:09
19:14:35 19:17:03 19.42 0:02:28 0:00:08
19:17:03 19:19:51 18.17 0:02:48 0:00:09
20:35:57 20:39:20 18.17 0:03:23 0:00:11 328.26
20:43:13 20:45:13 18.03 0:02:00 0:00:07
20:45:13 20:48:35 19.42 0:03:22 0:00:10
20:53:44 20:58:10 19.26 0:04:26 0:00:14
21:01:29 21:03:29 18.03 0:02:00 0:00:07
21:10:40 21:16:04 19.42 0:05:24 0:00:17
21:28:51 21:33:02 18.03 0:04:11 0:00:14
21:39:00 21:41:30 19.42 0:02:30 0:00:08
131.06
21:41:30 21:43:46 18.73 0:02:16 0:00:07 .
(30 M)
21:51:59 21:55:54 18.17 0:03:55 0:00:13
22:00:24 22:05:22 19.26 0:04:58 0:00:15
22:11:53 22:16:40 18.03 0:04:47 0:00:16
méﬂ 0:03:40 0:00:12 297.10
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

12:39:18 12:45:06 18.73 0:05:48 0:00:19

13:01:00 13:04:07 17.61 0:03:07 0:00:11

13:09:52 13:14:28 18.73 0:04:36 0:00:15

13:18:13 13:23:59 19.26 0:05:46 0:00:18

13:26:59 13:31:48 18.03 0:04:49 0:00:16

13:43:49 13:47:26 18.03 0:03:37 0:00:12

13:52:44 13:56:04 17.61 0:03:20 0:00:11

13:56:04 13:59:54 19.42 0:03:50 0:00:12 279.58
13:59:54 14:03:38 18.73 0:03:44 0:00:12

14:06:54 14:11:55 19.42 0:05:01 0:00:15

14:24:40 14:28:11 18.73 0:03:31 0:00:11

14:28:11 14:32:37 19.26 0:04:26 0:00:14

14:42:00 14:44:15 18.73 0:02:15 0:00:07

14:44:15 14:46:40 19.26 0:02:25 0:00:08

14:46:40 14:50:53 18.03 0:04:13 0:00:14

14:59:40 15:04:17 18.73 0:04:37 0:00:15

16:37:57 16:41:06 19.42 0:03:09 0:00:10

16:49:40 16:53:40 19.42 0:04:00 0:00:12

16:58:00 17:00:20 18.73 0:02:20 0:00:07

17:00:20 17:05:18 18.03 0:04:58 0:00:17

17:05:18 17:07:18 19.42 0:02:00 0:00:06

17:11:46 17:15:46 18.73 0:04:00 0:00:13

17:15:46 17:19:36 18.03 0:03:50 0:00:13

17:34:36 17:37:26 18.73 0:02:50 0:00:09

17:41:26 17:45:54 19.26 0:04:28 0:00:14

17:45:54 17:49:20 18.03 0:03:26 0:00:11
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
17:49:20 17:54:07 17.61 0:04:47 0:00:16
17:55:07 18:00:26 19.26 0:05:19 0:00:17
18:00:26 18:03:49 18.03 0:03:23 0:00:11 300.11
18:18:45 18:23:15 19.26 0:04:30 0:00:14
18:32:34 18:35:20 19.42 0:02:46 0:00:09
Lﬂéﬂ 0:03:54 0:00:13 289.85
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
11:15:32 11:20:04 17.61 0:04:32 0:00:15
11:21:04 11:25:46 17.88 0:04:42 0:00:16
11:26:46 11:30:54 17.19 0:04:08 0:00:14
11:31:54 11:36:47 17.84 0:04:53 0:00:16
11:36:47 11:39:38 18.17 0:02:51 0:00:09
11:39:38 11:43:57 17.88 0:04:19 0:00:14
11:43:57 11:46:40 17.61 0:02:43 0:00:09
247.90
11:46:40 11:52:20 17.19 0:05:40 0:00:20
11:53:20 11:57:00 17.84 0:03:40 0:00:12
11:57:00 12:00:44 18.17 0:03:44 0:00:12
12:00:44 12:04:08 17.88 0:03:24 0:00:11
12:04:08 12:08:44 17.19 0:04:36 0:00:16
12:08:44 12:13:44 17.61 0:05:00 0:00:17
12:16:44 12:21:37 17.84 0:04:53 0:00:16
12:22:37 12:27:26 18.17 0:04:49 0:00:16
12:27:26 12:31:51 17.88 0:04:25 0:00:15
12:32:51 12:37:40 17.19 0:04:49 0:00:17
12:39:40 12:42:10 17.61 0:02:30 0:00:09
12:42:10 12:46:44 17.84 0:04:34 0:00:15
12:48:44 12:54:00 18.17 0:05:16 0:00:17
12:54:00 12:57:00 17.88 0:03:00 0:00:10
12:57:00 13:01:28 17.19 0:04:28 0:00:16
13:02:38 13:06:11 17.61 0:03:33 0:00:12
13:06:11 13:10:33 18.17 0:04:22 0:00:14
13:11:33 13:15:49 17.84 0:04:16 0:00:14
13:16:49 13:20:20 17.88 0:03:31 0:00:12
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13:20:20 13:24:30 17.19 0:04:10 0:00:15

13:25:30 13:30:10 17.61 0:04:40 0:00:16 266.11
13:31:10 13:34:36 17.88 0:03:26 0:00:12

13:34:36 13:37:29 18.17 0:02:53 0:00:10

13:37:29 13:41:54 17.19 0:04:25 0:00:15

13:44:54 13:49:10 17.61 0:04:16 0:00:15

13:49:10 13:53:04 17.88 0:03:54 0:00:13

13:53:04 13:56:31 18.17 0:03:27 0:00:11

13:56:31 13:58:26 17.19 0:01:55 0:00:07

13:58:26 14:02:46 17.61 0:04:20 0:00:15

14:04:46 14:08:37 18.17 0:03:51 0:00:13 265.54
14:08:37 14:12:13 17.19 0:03:36 0:00:13

14:13:13 14:17:30 17.61 0:04:17 0:00:15

14:17:30 14:21:10 18.17 0:03:40 0:00:12

14:21:10 14:24:49 17.19 0:03:39 0:00:13

14:24:49 14:29:34 17.61 0:04:45 0:00:16

14:31:51 14:35:54 18.17 0:04:03 0:00:13

14:35:54 14:39:59 17.61 0:04:05 0:00:14

14:41:59 14:45:24 17.19 0:03:25 0:00:12

14:45:24 14:49:20 18.17 0:03:56 0:00:13

14:49:20 14:53:27 17.61 0:04:07 0:00:14

15:03:27 15:08:07 17.19 0:04:40 0:00:16

15:08:07 15:13:22 17.61 0:05:15 0:00:18

15:14:30 15:16:42 18.17 0:02:12 0:00:07

15:16:42 15:20:15 17.19 0:03:33 0:00:12

15:20:15 15:24:50 17.88 0:04:35 0:00:15
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181 (WMWY dwminiiy | dnm @ lueaniidnd) | fidimswda
Gl TiHunue (Au) ADAL ADAL (@A Tu9)
15:24:50 15:28:20 17.61 0:03:30 0:00:12

15:28:20 15:31:55 18.17 0:03:35 0:00:12

15:31:55 15:36:30 17.19 0:04:35 0:00:16

15:38:30 15:43:00 17.88 0:04:30 0:00:15 264.83
15:43:00 15:47:06 17.61 0:04:06 0:00:14

15:47:06 15:51:52 18.17 0:04:46 0:00:16

15:51:52 15:55:14 17.19 0:03:22 0:00:12

15:55:14 15:59:12 17.88 0:03:58 0:00:13

15:59:12 16:03:40 17.61 0:04:28 0:00:15

16:03:40 16:08:20 18.17 0:04:40 0:00:15

16:09:20 16:12:50 17.19 0:03:30 0:00:12

16:12:50 16:17:25 17.88 0:04:35 0:00:15

16:17:25 16:22:40 17.61 0:05:15 0:00:18

16:22:40 16:25:58 18.17 0:03:18 0:00:11

16:25:58 16:30:14 17.19 0:04:16 0:00:15 265.79
16:31:14 16:33:18 17.88 0:02:04 0:00:07

16:40:59 16:44:50 18.17 0:03:51 0:00:13

16:44:50 16:48:20 17.19 0:03:30 0:00:12

16:48:20 16:51:44 17.88 0:03:24 0:00:11

16:51:44 16:55:39 17.61 0:03:55 0:00:13

16:55:39 16:58:00 18.17 0:02:21 0:00:08

17:10:12 17:14:55 17.19 0:04:43 0:00:16

17:17:38 17:22:37 17.88 0:04:59 0:00:17

17:42:38 17:47:23 18.17 0:04:45 0:00:16
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAY AoA i Tua)
17:56:06 17:59:52 19.42 0:03:46 0:00:12 74.20
17:59:52 18:03:48 18.73 0:03:56 0:00:13 (15 U1i)
mae 0:04:01 0:00:14 263.69
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121 (RN UINIUN) dhwiniiu | 18na @hluemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

10:53:23 10:58:15 19.26 0:04:52 0:00:15

10:58:15 11:00:51 18.03 0:02:36 0:00:09

11:00:51 11:05:31 17.61 0:04:40 0:00:16

11:08:31 11:13:16 17.19 0:04:45 0:00:17

11:14:16 11:17:14 17.84 0:02:58 0:00:10

11:17:14 11:21:59 19.26 0:04:45 0:00:15

11:23:59 11:28:39 18.03 0:04:40 0:00:16

11:28:39 11:33:04 17.61 0:04:25 0:00:15 269.79
11:34:04 11:38:27 17.19 0:04:23 0:00:15

11:39:27 11:43:19 17.84 0:03:52 0:00:13

11:46:19 11:50:34 19.26 0:04:15 0:00:13

11:52:34 11:55:29 18.03 0:02:55 0:00:10

11:55:29 11:59:39 17.61 0:04:10 0:00:14

11:59:39 12:03:13 17.19 0:03:34 0:00:12

12:03:13 12:08:37 17.84 0:05:24 0:00:18

12:08:37 12:12:30 19.42 0:03:53 0:00:12

12:12:30 12:16:12 17.61 0:03:42 0:00:13

12:16:12 12:20:18 17.19 0:04:06 0:00:14

12:21:18 12:25:33 17.84 0:04:15 0:00:14

12:25:33 12:29:41 18.03 0:04:08 0:00:14

12:31:41 12:34:47 17.61 0:03:06 0:00:11

12:34:47 12:38:25 17.19 0:03:38 0:00:13

12:40:25 12:43:42 17.84 0:03:17 0:00:11

12:43:42 12:47:08 18.03 0:03:26 0:00:11

12:47:08 12:51:01 17.61 0:03:53 0:00:13

12:55:01 12:57:01 17.19 0:02:00 0:00:07
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12:58:20 13:02:57 18.03 0:04:37 0:00:15

13:03:57 13:08:29 17.61 0:04:32 0:00:15

13:08:29 13:11:37 17.19 0:03:08 0:00:11 284.26
13:11:37 13:15:15 17.84 0:03:38 0:00:12

13:16:15 13:20:07 18.03 0:03:52 0:00:13

13:21:07 13:25:26 17.61 0:04:19 0:00:15

13:27:26 13:29:51 17.19 0:02:25 0:00:08

13:29:51 13:33:47 17.84 0:03:56 0:00:13

13:33:47 13:38:28 18.03 0:04:41 0:00:16

13:39:28 13:43:43 17.61 0:04:15 0:00:14

13:43:43 13:47:17 17.19 0:03:34 0:00:12

13:47:17 13:50:40 17.84 0:03:23 0:00:11

13:50:40 13:54:30 18.03 0:03:50 0:00:13

282.49

13:56:30 14:00:51 17.61 0:04:21 0:00:15

14:04:51 14:08:32 17.19 0:03:41 0:00:13

14:08:32 14:12:50 17.84 0:04:18 0:00:14

14:17:50 14:19:40 17.61 0:01:50 0:00:06

14:19:40 14:23:44 17.84 0:04:04 0:00:14

14:23:44 14:27:53 17.19 0:04:09 0:00:14

14:29:07 14:31:17 18.03 0:02:10 0:00:07

14:31:17 14:35:45 17.84 0:04:28 0:00:15

14:35:45 14:39:00 17.19 0:03:15 0:00:11

14:39:00 14:42:17 17.61 0:03:17 0:00:11

14:42:17 14:46:01 18.03 0:03:44 0:00:12

14:46:01 14:49:52 17.84 0:03:51 0:00:13

14:49:52 14:52:02 17.61 0:02:10 0:00:07
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181 (WMWY dwminiiy | dnm @ lueaniidnd) | fidimswda
Gl TiHunue (Au) ADAL ADAL (@A Tu9)
14:52:02 14:55:47 17.19 0:03:45 0:00:13

14:55:47 14:59:26 18.03 0:03:39 0:00:12

14:59:26 15:06:14 17.84 0:06:48 0:00:23

15:06:14 15:09:11 17.61 0:02:57 0:00:10

15:09:11 15:11:42 17.19 0:02:31 0:00:09

15:11:42 15:14:14 18.03 0:02:32 0:00:08

15:14:14 15:16:45 17.84 0:02:31 0:00:08 319.55
15:16:45 15:19:20 17.61 0:02:35 0:00:09

15:19:20 15:23:16 19.26 0:03:56 0:00:12

15:23:16 15:26:28 17.19 0:03:12 0:00:11

15:26:28 15:29:36 18.03 0:03:08 0:00:10

15:29:36 15:33:45 17.84 0:04:09 0:00:14

15:33:45 15:35:54 17.61 0:02:09 0:00:07

15:35:54 15:40:15 17.19 0:04:21 0:00:15

15:40:15 15:44:01 18.03 0:03:46 0:00:13

15:44:01 15:48:47 17.84 0:04:46 0:00:16

15:48:47 15:53:31 17.61 0:04:44 0:00:16

15:53:31 15:55:39 17.19 0:02:08 0:00:07

15:55:39 15:58:42 18.03 0:03:03 0:00:10

15:58:42 16:00:47 17.84 0:02:05 0:00:07

16:00:47 16:04:30 17.61 0:03:43 0:00:13

16:06:13 16:10:26 18.03 0:04:13 0:00:14

16:10:26 16:15:01 17.84 0:04:35 0:00:15

16:15:01 16:19:22 17.19 0:04:21 0:00:15

16:19:22 16:21:23 18.03 0:02:01 0:00:07

16:21:23 16:24:11 17.84 0:02:48 0:00:09
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16:24:11 16:27:12 17.19 0:03:01 0:00:11

16:27:12 16:30:15 18.03 0:03:03 0:00:10 301.36
16:30:15 16:34:00 17.84 0:03:45 0:00:13

16:34:00 16:38:07 18.03 0:04:07 0:00:14

16:38:07 16:44:10 17.61 0:06:03 0:00:21

16:44:10 16:47:19 17.19 0:03:09 0:00:11

16:48:54 16:53:29 18.03 0:04:35 0:00:15

16:53:29 16:56:00 17.61 0:02:31 0:00:09

17:03:24 17:07:37 19.26 0:04:13 0:00:13

17:11:37 17:14:29 18.03 0:02:52 0:00:10

17:14:29 17:19:56 19.26 0:05:27 0:00:17

17:19:56 17:23:42 19.42 0:03:46 0:00:12 277.86
17:23:42 17:25:54 18.03 0:02:12 0:00:07

17:25:54 17:30:05 19.26 0:04:11 0:00:13

17:30:05 17:34:25 19.42 0:04:20 0:00:13

17:34:25 17:37:02 18.03 0:02:37 0:00:09

17:37:02 17:42:32 19.26 0:05:30 0:00:17

17:42:32 17:46:45 19.42 0:04:13 0:00:13

17:46:45 17:49:02 18.03 0:02:17 0:00:08

17:49:02 17:56:37 19.26 0:07:35 0:00:24

17:56:37 18:02:40 19.42 0:06:03 0:00:19

18:02:40 18:04:40 18.03 0:02:00 0:00:07

18:04:40 18:07:41 19.26 0:03:01 0:00:09

18:13:01 18:17:10 19.42 0:04:09 0:00:13

18:17:10 18:21:30 18.03 0:04:20 0:00:14

18:21:30 18:24:33 19.26 0:03:03 0:00:10




112

d‘ = = [ g’/ 9 d‘ a ) (% d'
MINN N 1-13 G]TB'N‘Uu“I/IﬂWﬁﬂﬁﬁﬂ‘HWIiQIMﬂJuﬁuIiﬁ‘ﬂ 1 %Wﬂﬂﬁi%mﬂmﬂﬂ]’ﬂﬂ IUN 15

a1 (VIR UIN:IUIN) mriniy | e @ Tueui:ann) | maimskan
3Ty Turiuvua (A1) DAY DA (ew/% 1349)
18:24:33 18:31:49 18.73 0:07:16 0:00:23
188.86
18:31:49 18:33:53 19.42 0:02:04 0:00:06 .
(45 )
18:33:53 18:36:20 18.03 0:02:27 0:00:08
DAY 0:03:45 0:00:12 285.06
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10:37:21 10:40:31 18.11 0:03:10 0:00:10

10:40:31 10:44:40 16.95 0:04:09 0:00:15

10:44:40 10:47:18 18.36 0:02:38 0:00:09

10:48:18 10:52:15 18.92 0:03:57 0:00:13

11:00:22 11:04:24 17.6 0:04:02 0:00:14

11:06:24 11:11:38 17.75 0:05:14 0:00:18

11:15:47 11:20:10 19.1 0:04:23 0:00:14

11:20:10 11:24:19 17.99 0:04:09 0:00:14 277.53
11:24:19 11:27:28 18.23 0:03:09 0:00:10

11:27:28 11:32:18 17.54 0:04:50 0:00:17

11:35:18 11:39:00 19.15 0:03:42 0:00:12

11:39:00 11:43:23 19.28 0:04:23 0:00:14

11:43:23 11:47:13 19.72 0:03:50 0:00:12

11:47:13 11:52:09 19.66 0:04:56 0:00:15

12:04:00 12:08:34 19.17 0:04:34 0:00:14

12:08:34 12:12:38 19.71 0:04:04 0:00:12

12:12:38 12:16:57 16.22 0:04:19 0:00:16

12:16:57 12:21:08 19.12 0:04:11 0:00:13

12:21:08 12:24:45 19.47 0:03:37 0:00:11

12:26:45 12:30:27 20.1 0:03:42 0:00:11

12:30:27 12:33:58 19.3 0:03:31 0:00:11

12:33:58 12:37:38 17.13 0:03:40 0:00:13

12:39:38 12:41:53 18.97 0:02:15 0:00:07

12:41:53 12:45:44 18.68 0:03:51 0:00:12

12:47:44 12:51:22 17.26 0:03:38 0:00:13

12:51:22 12:55:55 18.69 0:04:33 0:00:15
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

12:55:55 13:00:24 17.9 0:04:29 0:00:15

13:05:24 13:10:04 18.92 0:04:40 0:00:15

13:10:04 13:12:53 19.3 0:02:49 0:00:09 300.79
13:12:53 13:17:27 19.49 0:04:34 0:00:14

13:17:27 13:21:20 20.53 0:03:53 0:00:11

13:22:20 13:26:20 18.55 0:04:00 0:00:13

13:28:20 13:32:19 18.97 0:03:59 0:00:13

13:32:19 13:35:53 19.31 0:03:34 0:00:11

13:35:53 13:39:38 19.11 0:03:45 0:00:12

13:39:38 13:43:25 21.21 0:03:47 0:00:11

13:43:25 13:47:57 17.96 0:04:32 0:00:15

13:47:57 13:52:05 18.28 0:04:08 0:00:14

13:52:05 13:55:42 20.16 0:03:37 0:00:11 282.53
13:55:42 14:00:02 18.79 0:04:20 0:00:14

14:00:02 14:04:13 18.69 0:04:11 0:00:13

14:11:13 14:15:44 18.03 0:04:31 0:00:15

14:16:44 14:19:24 18.34 0:02:40 0:00:09

14:19:24 14:23:06 17.81 0:03:42 0:00:12

14:23:06 14:27:42 17.88 0:04:36 0:00:15

14:28:42 14:32:21 19.44 0:03:39 0:00:11

14:34:21 14:39:25 19.75 0:05:04 0:00:15

14:39:25 14:43:10 19.54 0:03:45 0:00:12

14:44:10 14:48:15 18.66 0:04:05 0:00:13

14:48:15 14:52:18 19.25 0:04:03 0:00:13

14:54:18 14:59:16 17.35 0:04:58 0:00:17

15:00:16 15:04:40 17.93 0:04:24 0:00:15
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl Tu#uviua (A1) AoAU AoA i Tua)

15:23:02 15:25:41 18.96 0:02:39 0:00:08

15:25:41 15:29:37 19.37 0:03:56 0:00:12

15:31:37 15:34:24 18.5 0:02:47 0:00:09

15:34:24 15:40:25 18.45 0:06:01 0:00:20

15:40:25 15:44:46 18.89 0:04:21 0:00:14 284.35
15:45:46 15:47:35 20.3 0:01:49 0:00:05

15:47:35 15:51:32 18.43 0:03:57 0:00:13

15:52:32 15:56:00 18.68 0:03:28 0:00:11

15:56:00 16:00:53 20.29 0:04:53 0:00:14

16:00:53 16:04:03 19.48 0:03:10 0:00:10

16:07:03 16:10:37 19.08 0:03:34 0:00:11

16:18:07 16:22:00 18.44 0:03:53 0:00:13

16:25:00 16:29:25 17.11 0:04:25 0:00:15

16:42:49 16:46:27 18.23 0:03:38 0:00:12

16:49:27 16:54:24 18.56 0:04:57 0:00:16

17:00:20 17:04:55 18.24 0:04:35 0:00:15

17:14:47 17:19:28 18.43 0:04:41 0:00:15 280.63
17:19:28 17:22:45 18.67 0:03:17 0:00:11

17:22:45 17:27:33 19.02 0:04:48 0:00:15

17:36:45 17:40:35 17.94 0:03:50 0:00:13

17:41:35 17:45:15 20.12 0:03:40 0:00:11

17:46:15 17:50:23 18.88 0:04:08 0:00:13

18:01:53 18:05:41 17.43 0:03:48 0:00:13

18:07:47 18:11:06 21 0:03:19 0:00:09

18:13:06 18:17:46 19.21 0:04:40 0:00:15

18:18:46 18:23:34 17.45 0:04:48 0:00:17
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
18:23:34 18:28:04 16.93 0:04:30 0:00:16
18:31:04 18:35:09 19.06 0:04:05 0:00:13
18:36:09 18:40:45 18.74 0:04:36 0:00:15
18:40:45 18:44:08 19.38 0:03:23 0:00:10
18:50:08 18:54:00 17.83 0:03:52 0:00:13
18:54:04 18:58:03 16.82 0:03:59 0:00:14 558,54
18:58:03 19:01:45 16.7 0:03:42 0:00:13
19:18:07 19:21:48 19.29 0:03:41 0:00:11
19:23:48 19:28:13 19.59 0:04:25 0:00:14
19:28:13 19:32:36 18.84 0:04:23 0:00:14
19:37:36 19:41:45 20.39 0:04:09 0:00:12
19:43:53 19:48:06 18.31 0:04:13 0:00:14
mae 0:04:00 0:00:13 280.73
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
11:19:30 11:24:48 18.78 0:05:18 0:00:17
11:24:48 11:29:57 20.17 0:05:09 0:00:15
11:29:57 11:33:31 17.51 0:03:34 0:00:12
11:33:31 11:38:00 19.57 0:04:29 0:00:14
11:38:00 11:42:11 19.82 0:04:11 0:00:13
11:42:11 11:46:09 19.9 0:03:58 0:00:12
11:46:09 11:49:16 20.1 0:03:07 0:00:09
266.05
11:49:16 11:53:35 16.2 0:04:19 0:00:16
11:53:35 11:58:45 19.17 0:05:10 0:00:16
11:58:45 12:02:24 18.08 0:03:39 0:00:12
12:02:24 12:05:45 19.89 0:03:21 0:00:10
12:05:45 12:10:07 18.39 0:04:22 0:00:14
12:10:07 12:14:29 19.88 0:04:22 0:00:13
12:14:29 12:19:28 18.59 0:04:59 0:00:16
12:19:28 12:23:45 16.81 0:04:17 0:00:15
12:23:45 12:27:38 19.74 0:03:53 0:00:12
12:27:38 12:31:10 18.93 0:03:32 0:00:11
12:31:10 12:35:34 17.86 0:04:24 0:00:15
12:35:34 12:39:35 17.65 0:04:01 0:00:14
12:39:35 12:43:27 20.04 0:03:52 0:00:12
280.59
12:43:27 12:47:39 19.52 0:04:12 0:00:13
12:47:39 12:50:22 19.03 0:02:43 0:00:09
12:50:22 12:55:11 17.88 0:04:49 0:00:16
12:55:11 13:00:00 19.65 0:04:49 0:00:15
13:00:00 13:05:33 19.4 0:05:33 0:00:17
13:05:33 13:09:56 18.41 0:04:23 0:00:14
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

13:09:56 13:13:09 19.03 0:03:13 0:00:10 280.59
13:16:59 13:21:45 18.13 0:04:46 0:00:16

13:21:45 13:24:55 19.31 0:03:10 0:00:10

13:24:55 13:28:03 17.49 0:03:08 0:00:11

13:28:03 13:32:19 18.59 0:04:16 0:00:14

13:32:19 13:36:31 17.28 0:04:12 0:00:15

13:42:31 13:45:43 19.99 0:03:12 0:00:10

13:45:43 13:45:43 16.57 0:00:00 0:00:00

13:48:15 13:51:13 19.77 0:02:58 0:00:09

13:51:13 13:56:24 17.33 0:05:11 0:00:18

13:56:24 14:00:22 19.33 0:03:58 0:00:12 325.05
14:00:22 14:04:00 18.4 0:03:38 0:00:12

14:04:00 14:08:22 18.57 0:04:22 0:00:14

14:21:22 14:23:37 21.37 0:02:15 0:00:06

14:23:37 14:28:24 19.4 0:04:47 0:00:15

14:28:24 14:32:03 19.88 0:03:39 0:00:11

14:32:03 14:36:23 20.7 0:04:20 0:00:13

14:36:23 14:40:57 21.36 0:04:34 0:00:13

14:40:57 14:43:01 19.71 0:02:04 0:00:06

14:43:01 14:46:57 19.5 0:03:56 0:00:12

16:38:24 16:42:20 19.64 0:03:56 0:00:12

16:42:20 16:46:43 19.08 0:04:23 0:00:14

16:46:43 16:49:39 19.79 0:02:56 0:00:09

16:49:39 16:53:18 17.07 0:03:39 0:00:13

16:53:18 16:57:27 19.52 0:04:09 0:00:13

16:57:27 17:01:50 19.75 0:04:23 0:00:13
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

17:02:50 17:07:31 18.36 0:04:41 0:00:15

18:06:20 18:09:45 19.82 0:03:25 0:00:10

18:09:45 18:13:00 20.14 0:03:15 0:00:10

18:13:00 18:17:56 21.09 0:04:56 0:00:14 288.73
18:24:31 18:28:53 18.25 0:04:22 0:00:14

18:32:53 18:36:49 16.55 0:03:56 0:00:14

18:36:49 18:40:45 20.02 0:03:56 0:00:12

18:40:45 18:43:13 20.15 0:02:28 0:00:07

18:43:13 18:47:38 17.47 0:04:25 0:00:15

18:47:38 18:51:10 17.95 0:03:32 0:00:12

18:53:10 18:56:32 20.66 0:03:22 0:00:10

18:56:32 19:00:12 17.98 0:03:40 0:00:12

19:03:12 19:07:03 16.56 0:03:51 0:00:14

19:07:03 19:11:20 20.91 0:04:17 0:00:12

19:21:20 19:24:33 17.36 0:03:13 0:00:11

19:24:33 19:27:40 17.64 0:03:07 0:00:11

300.24

19:27:40 19:31:32 20.85 0:03:52 0:00:11

19:31:32 19:35:48 18.9 0:04:16 0:00:14

19:46:30 19:50:44 18.93 0:04:14 0:00:13

19:50:44 19:55:00 20.01 0:04:16 0:00:13

19:55:00 19:59:29 18.86 0:04:29 0:00:14

19:59:29 20:02:10 18.63 0:02:41 0:00:09

20:02:10 20:06:00 18.28 0:03:50 0:00:13

20:08:00 20:12:23 19.25 0:04:23 0:00:14

20:12:23 20:15:24 19.53 0:03:01 0:00:09

20:15:24 20:19:54 18.47 0:04:30 0:00:15
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a1 (VIR UIN:IUIN) mriniy | e @ Tueui:ann) | maimskan

3Ty Turiuvua (A1) RGN DA (ew/% 1349)

20:20:54 20:24:28 15.72 0:03:34 0:00:14

20:26:28 20:29:27 16.86 0:02:59 0:00:11

20:29:27 20:33:49 18.89 0:04:22 0:00:14

20:33:49 20:38:07 18.6 0:04:18 0:00:14

20:39:07 20:42:21 18.18 0:03:14 0:00:11

20:42:21 20:46:43 19.42 0:04:22 0:00:13

20:46:43 20:50:07 18.43 0:03:24 0:00:11 286.66

20:52:07 20:55:07 18.73 0:03:00 0:00:10

20:55:07 20:59:23 17.71 0:04:16 0:00:14

20:59:23 21:03:03 16.95 0:03:40 0:00:13

21:09:55 21:13:14 17.76 0:03:19 0:00:11

21:13:14 21:17:12 16.7 0:03:58 0:00:14

11:17:12 11:21:05 15.63 0:03:53 0:00:15

11:21:05 11:25:25 16.45 0:04:20 0:00:16

11:25:25 11:29:20 19.71 0:03:55 0:00:12

11:29:20 11:32:17 17.56 0:02:57 0:00:10

11:32:17 11:35:30 16.84 0:03:13 0:00:11

11:35:30 11:39:34 18.33 0:04:04 0:00:13 .
(riga T e

11:41:34 11:45:08 18.79 0:03:34 0:00:11
TYFATNIUY

11:45:08 11:48:26 17.73 0:03:18 0:00:11 L.
1hnTyuva 99

11:48:26 11:52:09 18.06 0:03:43 0:00:12 . »
ru U

11:52:09 11:56:13 19.6 0:04:04 0:00:12 ,

SRR

11:56:13 11:59:14 16.97 0:03:01 0:00:11

11:59:14 12:02:31 14.15 0:03:17 0:00:14

12:02:31 12:06:45 16.62 0:04:14 0:00:15

12:10:45 12:15:20 17.22 0:04:35 0:00:16
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAY AoA i Tua)
12:15:20 12:19:35 18.79 0:04:15 0:00:14
12:20:35 12:24:03 16.97 0:03:28 0:00:12 283.49
12:26:03 12:30:20 19.7 0:04:17 0:00:13
mag 0:03:52 0:00:12 290.12
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11 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

12:37:20 12:41:32 16.95 0:04:12 0:00:15

12:42:32 12:46:20 15.19 0:03:48 0:00:15

12:46:20 12:50:50 18.97 0:04:30 0:00:14

12:51:50 12:55:10 14.27 0:03:20 0:00:14

13:00:10 13:03:24 15.63 0:03:14 0:00:12

13:03:24 13:08:00 16.14 0:04:36 0:00:17

13:08:00 13:12:48 19.20 0:04:48 0:00:15

13:12:48 13:16:49 15.40 0:04:01 0:00:16 258.45
13:17:49 13:21:23 17.37 0:03:34 0:00:12

13:24:23 13:28:20 19.74 0:03:57 0:00:12

13:30:20 13:35:06 15.87 0:04:46 0:00:18

13:35:06 13:40:10 17.76 0:05:04 0:00:17

13:40:10 13:44:08 17.62 0:03:58 0:00:14

13:47:08 13:51:35 22.16 0:04:27 0:00:12

13:51:35 13:55:25 16.18 0:03:50 0:00:14

13:57:25 14:00:32 15.75 0:03:07 0:00:12

14:00:32 14:04:32 15.22 0:04:00 0:00:16

14:05:32 14:10:13 21.68 0:04:41 0:00:13

14:10:13 14:14:04 18.15 0:03:51 0:00:13

14:18:04 14:21:25 14.40 0:03:21 0:00:14

14:21:25 14:24:51 18.03 0:03:26 0:00:11

14:26:51 14:30:22 18.34 0:03:31 0:00:12

14:31:22 14:34:33 18.52 0:03:11 0:00:10

14:41:33 14:45:00 16.91 0:03:27 0:00:12

14:45:00 14:49:38 17.07 0:04:38 0:00:16

14:55:38 14:59:54 21.43 0:04:16 0:00:12




123

d‘ = = [ g’/ 9 d’ a ) (% d’
MINN N 1-16 G]TB'N‘Uu“I/IﬂWﬁﬂﬁﬁﬂ‘HWIiQIMﬂlu@IuIiﬁ‘ﬂ 3 %Wﬂﬂﬁi%mﬂmﬂﬂ]’ﬂﬂ IUN 3

121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
15:01:54 15:05:13 19.04 0:03:19 0:00:10

15:07:13 15:10:15 20.82 0:03:02 0:00:09

15:13:15 15:17:00 20.74 0:03:45 0:00:11 297.88
15:17:00 15:20:56 19.89 0:03:56 0:00:12

15:20:56 15:23:55 21.89 0:02:59 0:00:08

15:26:55 15:28:48 19.21 0:01:53 0:00:06

15:28:48 15:32:40 19.88 0:03:52 0:00:12

15:33:40 15:38:52 21.28 0:05:12 0:00:15

15:38:52 15:43:18 18.40 0:04:26 0:00:14

15:43:18 15:47:16 19.50 0:03:58 0:00:12

15:47:16 15:51:54 19.04 0:04:38 0:00:15

15:51:54 15:55:09 19.28 0:03:15 0:00:10

15:58:09 16:01:46 19.03 0:03:37 0:00:11 302.64
16:01:46 16:05:20 22.48 0:03:34 0:00:10

16:05:20 16:10:00 19.63 0:04:40 0:00:14

16:10:00 16:14:09 19.88 0:04:09 0:00:13

16:14:09 16:18:02 22.99 0:03:53 0:00:10

16:18:02 16:22:43 20.62 0:04:41 0:00:14

18:02:09 18:06:44 20.56 0:04:35 0:00:13

18:06:44 18:10:11 20.86 0:03:27 0:00:10

18:22:11 18:25:58 19.22 0:03:47 0:00:12

18:25:58 18:29:33 18.87 0:03:35 0:00:11

18:29:33 18:33:59 20.71 0:04:26 0:00:13

18:33:59 18:38:16 20.01 0:04:17 0:00:13

18:38:16 18:42:02 19.82 0:03:46 0:00:11

18:44:02 18:46:33 19.18 0:02:31 0:00:08
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
18:46:33 18:50:09 18.97 0:03:36 0:00:11
18:52:09 18:56:00 19.28 0:03:51 0:00:12
19:08:29 19:12:45 18.66 0:04:16 0:00:14
19:12:45 19:16:43 19.50 0:03:58 0:00:12
19:16:43 19:20:19 19.70 0:03:36 0:00:11 30732
19:27:19 19:30:01 17.98 0:02:42 0:00:09
19:30:01 19:34:52 18.78 0:04:51 0:00:15
19:34:52 19:38:29 18.91 0:03:37 0:00:11
19:41:29 19:44:01 19.39 0:02:32 0:00:08
19:45:01 19:49:26 18.34 0:04:25 0:00:14
19:49:26 19:53:02 17.35 0:03:36 0:00:12
19:54:02 19:58:00 19.77 0:03:58 0:00:12
19:58:00 20:01:18 18.23 0:03:18 0:00:11
20:03:18 20:07:12 16.62 0:03:54 0:00:14
20:07:12 20:11:43 17.64 0:04:31 0:00:15
209.22
20:11:43 20:15:00 17.25 0:03:17 0:00:11 -
(45 umn)
20:17:00 20:20:35 17.67 0:03:35 0:00:12
20:20:35 20:25:11 19.72 0:04:36 0:00:14
20:25:11 20:29:47 21.35 0:04:36 0:00:13
20:31:47 20:35:12 21.62 0:03:25 0:00:09
20:38:12 20:42:08 22.00 0:03:56 0:00:11
Lﬂéﬂ 0:03:53 0:00:12 289.58
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoAY i Tua)
13:46:19 13:50:49 18.03 0:04:30 0:00:15
13:51:49 13:55:18 19.42 0:03:29 0:00:11
13:57:18 14:00:39 19.26 0:03:21 0:00:10
14:00:39 14:03:42 18.73 0:03:03 0:00:10
14:03:42 14:07:54 17.72 0:04:12 0:00:14
14:07:54 14:11:15 19.26 0:03:21 0:00:10
14:12:15 14:17:02 18.03 0:04:47 0:00:16
14:17:02 14:20:03 19.42 0:03:01 0:00:09
300.28
14:20:03 14:24:15 17.72 0:04:12 0:00:14
14:25:15 14:29:20 18.03 0:04:05 0:00:14
14:29:20 14:33:10 19.42 0:03:50 0:00:12
14:35:10 14:39:09 18.73 0:03:59 0:00:13
14:41:09 14:44:42 19.26 0:03:33 0:00:11
14:51:50 14:56:22 19.26 0:04:32 0:00:14
14:56:22 15:00:24 18.73 0:04:02 0:00:13
15:00:24 15:05:08 19.26 0:04:44 0:00:15
15:15:10 15:19:23 19.42 0:04:13 0:00:13
15:24:41 15:28:02 18.03 0:03:21 0:00:11
15:30:02 15:34:41 19.26 0:04:39 0:00:14
15:48:03 15:52:59 19.26 0:04:56 0:00:15
16:00:13 16:04:10 19.42 0:03:57 0:00:12
16:04:10 16:06:35 18.73 0:02:25 0:00:08
16:06:35 16:11:29 18.03 0:04:54 0:00:16
16:27:50 16:31:34 18.73 0:03:44 0:00:12
16:31:34 16:35:04 18.03 0:03:30 0:00:12
16:48:07 16:51:50 18.03 0:03:43 0:00:12
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Gl TuHuviua (A1) AoAU AoA i Tua)
16:51:50 16:55:37 19.26 0:03:47 0:00:12
16:55:37 16:58:39 18.73 0:03:02 0:00:10
17:04:27 17:09:23 19.26 0:04:56 0:00:15 282.18
17:09:23 17:12:49 18.73 0:03:26 0:00:11
17:20:39 17:23:52 19.26 0:03:13 0:00:10
Lﬂéﬂ 0:03:53 0:00:12 291.23
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
10:33:15 10:37:40 17.19 0:04:25 0:00:15
10:40:44 10:45:20 19.26 0:04:36 0:00:14
10:50:54 10:53:06 17.61 0:02:12 0:00:07
10:53:06 10:57:27 18.04 0:04:21 0:00:14
10:57:27 11:00:44 17.19 0:03:17 0:00:11
11:00:44 11:04:30 17.84 0:03:46 0:00:13
11:05:00 11:08:30 19.26 0:03:30 0:00:11
11:10:00 11:12:50 18.04 0:02:50 0:00:09
289.93
11:12:50 11:17:45 17.61 0:04:55 0:00:17
11:17:45 11:20:17 17.84 0:02:32 0:00:09
11:20:17 11:25:00 19.26 0:04:43 0:00:15
11:27:00 11:30:07 18.04 0:03:07 0:00:10
11:30:07 11:33:31 17.61 0:03:24 0:00:12
11:33:31 11:37:01 17.84 0:03:30 0:00:12
11:37:01 11:40:53 19.26 0:03:52 0:00:12
11:40:53 11:45:33 18.04 0:04:40 0:00:16
11:45:33 11:48:42 17.61 0:03:09 0:00:11
11:48:42 11:53:42 17.84 0:05:00 0:00:17
11:50:02 12:02:00 19.26 0:11:58 0:00:37
11:58:51 12:03:20 18.04 0:04:29 0:00:15
12:03:20 12:07:30 17.61 0:04:10 0:00:14
12:08:30 12:11:30 17.84 0:03:00 0:00:10
12:11:30 12:14:48 17.19 0:03:18 0:00:12
12:14:48 12:18:40 18.04 0:03:52 0:00:13
12:18:40 12:22:36 17.61 0:03:56 0:00:13
12:22:36 12:29:06 17.84 0:06:30 0:00:22
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Gl TuHuviua (A1) AoAU AoA i Tua)

12:29:06 12:33:02 18.04 0:03:56 0:00:13

12:33:02 12:36:50 17.61 0:03:48 0:00:13 232.37
12:45:31 12:49:35 17.84 0:04:04 0:00:14

12:51:35 12:56:30 18.04 0:04:55 0:00:16

12:56:30 13:01:00 17.61 0:04:30 0:00:15

13:02:00 13:05:44 17.19 0:03:44 0:00:13

13:05:44 13:08:31 19.26 0:02:47 0:00:09

13:09:31 13:11:16 17.84 0:01:45 0:00:06

13:11:16 13:15:35 18.04 0:04:19 0:00:14

13:16:35 13:20:18 17.61 0:03:43 0:00:13

13:20:18 13:24:32 17.19 0:04:14 0:00:15

287.86

13:24:32 13:28:13 19.26 0:03:41 0:00:11

13:28:13 13:31:49 17.84 0:03:36 0:00:12

13:31:49 13:35:49 18.04 0:04:00 0:00:13

13:39:00 13:42:42 17.61 0:03:42 0:00:13

13:42:42 13:46:44 17.19 0:04:02 0:00:14

13:46:44 13:50:17 17.84 0:03:33 0:00:12

13:50:17 13:53:25 19.26 0:03:08 0:00:10

13:53:25 13:57:37 18.04 0:04:12 0:00:14

13:57:37 14:02:38 17.61 0:05:01 0:00:17

14:02:38 14:07:24 17.19 0:04:46 0:00:17

14:20:00 14:23:14 17.19 0:03:14 0:00:11

14:23:14 14:28:51 19.26 0:05:37 0:00:17

14:28:51 14:32:34 18.04 0:03:43 0:00:12

14:31:34 14:35:14 17.61 0:03:40 0:00:12

14:35:14 14:39:54 17.19 0:04:40 0:00:16
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
14:39:54 14:45:11 19.26 0:05:17 0:00:16
14:48:56 14:53:15 17.84 0:04:19 0:00:15
14:55:15 15:00:41 17.19 0:05:26 0:00:19
15:24:50 15:27:45 19.26 0:02:55 0:00:09 233.52
15:42:19 15:46:45 18.04 0:04:26 0:00:15
15:46:45 15:51:39 17.84 0:04:54 0:00:16
15:55:29 15:59:54 17.19 0:04:25 0:00:15
16:09:15 16:14:01 17.19 0:04:46 0:00:17
16:14:01 16:18:59 17.84 0:04:58 0:00:17
16:20:59 16:25:53 18.04 0:04:54 0:00:16
16:41:43 16:46:40 18.04 0:04:57 0:00:16
16:47:40 16:51:50 19.26 0:04:10 0:00:13 199.14
16:59:43 17:02:51 19.26 0:03:08 0:00:10 45 Lﬂﬁ)
17:15:21 17:19:43 17.61 0:04:22 0:00:15
17:19:43 17:22:50 19.26 0:03:07 0:00:10
17:38:14 17:42:31 17.61 0:04:17 0:00:15
17:44:31 17:48:04 17.84 0:03:33 0:00:12
Lﬂéﬂ 0:04:08 0:00:14 261.65
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoAY i Tua)
12:29:39 12:32:24 17.61 0:02:45 0:00:09
12:36:55 12:39:53 18.73 0:02:58 0:00:10
12:51:19 12:55:22 17.84 0:04:03 0:00:14
13:03:13 13:07:44 17.61 0:04:31 0:00:15
13:12:09 13:16:19 18.73 0:04:10 0:00:13
13:18:19 13:23:11 19.26 0:04:52 0:00:15
13:42:54 13:47:00 17.61 0:04:06 0:00:14
13:47:00 13:51:10 18.73 0:04:10 0:00:13 274.27
13:52:10 13:54:36 19.26 0:02:26 0:00:08
14:01:57 14:05:05 17.84 0:03:08 0:00:11
14:11:33 14:15:57 19.26 0:04:24 0:00:14
14:15:57 14:21:35 17.61 0:05:38 0:00:19
14:27:34 14:31:25 18.73 0:03:51 0:00:12
14:56:16 15:01:10 17.84 0:04:54 0:00:16
15:01:10 15:05:31 17.61 0:04:21 0:00:15
mig 0:04:01 0:00:13 274.27
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Gl TuHuviua (A1) AoAU AoAY i Tua)
16:56:05 17:00:11 19.42 0:04:06 0:00:13
17:06:18 17:09:38 18.17 0:03:20 0:00:11
17:14:10 17:18:11 18.17 0:04:01 0:00:13
17:18:11 17:21:41 18.03 0:03:30 0:00:12
17:29:04 17:33:53 18.03 0:04:49 0:00:16
17:38:55 17:44:09 19.42 0:05:14 0:00:16
18:03:00 18:06:00 18.03 0:03:00 0:00:10
18:06:00 18:10:51 19.26 0:04:51 0:00:15 278.31
18:10:51 18:13:38 19.42 0:02:47 0:00:09
18:28:54 18:32:56 19.42 0:04:02 0:00:12
18:39:11 18:43:13 18.17 0:04:02 0:00:13
18:46:13 18:50:33 18.73 0:04:20 0:00:14
18:50:33 18:54:33 18.03 0:04:00 0:00:13
18:54:33 19:00:54 18.17 0:06:21 0:00:21
19:10:45 19:13:55 17.84 0:03:10 0:00:11
19:13:55 19:16:10 18.17 0:02:15 0:00:07
19:16:10 19:18:30 18.04 0:02:20 0:00:08
19:18:30 19:22:16 17.19 0:03:46 0:00:13
19:22:16 19:26:23 17.61 0:04:07 0:00:14 142.67
19:26:23 19:28:46 18.17 0:02:23 0:00:08 (30 Lﬂﬁ)
19:28:46 19:33:00 18.04 0:04:14 0:00:14
19:33:00 19:35:53 17.84 0:02:53 0:00:10
19:35:53 19:39:10 17.61 0:03:17 0:00:11
mét’l 0:03:46 0:00:12 280.65
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Gl TuHuviua (A1) AoAU AoA i Tug)

11:22:33 11:26:11 17.61 0:03:38 0:00:12

11:26:11 11:30:02 18.04 0:03:51 0:00:13

11:40:43 11:45:44 17.61 0:05:01 0:00:17

11:46:44 11:51:48 18.04 0:05:04 0:00:17

12:03:33 12:08:29 19.26 0:04:56 0:00:15

12:23:35 12:28:42 19.26 0:05:07 0:00:16

12:28:42 12:33:50 18.04 0:05:08 0:00:17 236.06
12:33:50 12:35:40 17.84 0:01:50 0:00:06

12:35:40 12:40:09 17.61 0:04:29 0:00:15

12:41:51 12:46:42 19.26 0:04:51 0:00:15

12:48:42 12:53:08 18.04 0:04:26 0:00:15

12:53:08 13:00:19 17.61 0:07:11 0:00:24

13:10:13 13:15:01 17.84 0:04:48 0:00:16

13:17:31 13:22:42 19.26 0:05:11 0:00:16

13:28:25 13:33:05 17.84 0:04:40 0:00:16

13:45:26 13:50:29 17.61 0:05:03 0:00:17

13:53:48 13:57:45 18.04 0:03:57 0:00:13

13:57:45 14:03:16 17.19 0:05:31 0:00:19

14:05:16 14:11:02 19.26 0:05:46 0:00:18

14:16:30 14:20:29 17.19 0:03:59 0:00:14

14:25:16 14:29:00 17.84 0:03:44 0:00:13

14:29:00 14:32:10 18.04 0:03:10 0:00:11

14:39:45 14:43:39 19.26 0:03:54 0:00:12

14:43:39 14:46:20 17.61 0:02:41 0:00:09

14:53:20 14:56:35 17.84 0:03:15 0:00:11

14:56:35 15:00:42 17.19 0:04:07 0:00:14
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181 (WMWY dwminiiy | dnm @ lueaniidnd) | fidimswda
Gl TiHunue (Au) ADAL ADAL (@A Tu9)
15:00:42 15:02:04 19.26 0:01:22 0:00:04

15:08:20 15:10:00 18.04 0:01:40 0:00:06 288.66
15:10:00 15:14:06 17.19 0:04:06 0:00:14

15:14:06 15:15:45 19.26 0:01:39 0:00:05

15:15:45 15:20:11 17.84 0:04:26 0:00:15

15:20:11 15:23:39 18.04 0:03:28 0:00:12

15:23:39 15:26:59 17.19 0:03:20 0:00:12

15:26:59 15:31:06 19.26 0:04:07 0:00:13

15:31:06 15:33:42 17.84 0:02:36 0:00:09

15:35:52 15:38:19 17.19 0:02:27 0:00:09

16:14:42 16:19:28 19.26 0:04:46 0:00:15 273.77
16:19:28 16:24:41 17.84 0:05:13 0:00:18

16:31:11 16:34:52 19.26 0:03:41 0:00:11

16:40:36 16:46:05 17.84 0:05:29 0:00:18

16:46:05 16:50:50 18.04 0:04:45 0:00:16

16:51:50 16:56:00 19.26 0:04:10 0:00:13

16:58:54 17:04:00 17.61 0:05:06 0:00:17

17:12:25 17:18:12 18.04 0:05:47 0:00:19

17:28:58 17:31:21 19.26 0:02:23 0:00:07

17:32:21 17:36:06 17.61 0:03:45 0:00:13

17:40:20 17:42:43 17.19 0:02:23 0:00:08

17:46:29 17:49:12 17.61 0:02:43 0:00:09

17:55:18 18:00:14 17.19 0:04:56 0:00:17

18:00:14 18:03:44 17.61 0:03:30 0:00:12

18:03:44 18:07:09 19.26 0:03:25 0:00:11

18:09:09 18:14:10 17.19 0:05:01 0:00:18
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a1 (VIR UIN:IUIN) mriniy | e @ Tueui:ann) | maimskan
3Ty Turiuvua (A1) RGN DA (ew/% 1349)
18:14:10 18:18:00 17.61 0:03:50 0:00:13
195.76
18:20:00 18:25:38 18.04 0:05:38 0:00:19 .
(45 umn)
18:25:38 18:30:00 17.19 0:04:22 0:00:15
DAY 0:04:06 0:00:14 265.13
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)
10:46:20 10:50:47 18.17 0:04:27 0:00:15
10:50:47 10:53:27 17.19 0:02:40 0:00:09
10:53:27 10:57:34 17.61 0:04:07 0:00:14
11:00:18 11:04:54 18.73 0:04:36 0:00:15
11:07:35 11:12:04 17.19 0:04:29 0:00:16
11:12:04 11:15:41 18.04 0:03:37 0:00:12
11:22:01 11:25:34 18.17 0:03:33 0:00:12
249.09
11:25:34 11:28:43 18.04 0:03:09 0:00:10
11:28:43 11:36:50 17.19 0:08:07 0:00:28
11:36:50 11:40:11 18.17 0:03:21 0:00:11
11:40:11 11:43:15 18.04 0:03:04 0:00:10
11:43:15 11:47:31 17.19 0:04:16 0:00:15
11:47:31 11:55:22 18.17 0:07:51 0:00:26
11:55:22 11:58:01 17.19 0:02:39 0:00:09
12:03:23 12:07:39 18.04 0:04:16 0:00:14
12:07:39 12:12:30 17.19 0:04:51 0:00:17
12:14:32 12:17:32 18.04 0:03:00 0:00:10
12:17:32 12:22:23 17.19 0:04:51 0:00:17
12:22:23 12:24:57 18.17 0:02:34 0:00:08
12:29:37 12:31:12 18.04 0:01:35 0:00:05
12:38:01 12:40:16 18.17 0:02:15 0:00:07
12:40:16 12:44:01 18.04 0:03:45 0:00:12
12:44:01 12:48:45 17.19 0:04:44 0:00:17
12:52:40 12:56:14 17.61 0:03:34 0:00:12
13:20:33 13:25:34 17.19 0:05:01 0:00:18
13:28:24 13:33:08 18.17 0:04:44 0:00:16
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean

Gl TuHuviua (A1) AoAU AoA i Tua)
13:35:54 13:38:20 17.19 0:02:26 0:00:08
13:40:54 13:45:00 18.17 0:04:06 0:00:14 283,76
13:52:40 13:55:05 17.19 0:02:25 0:00:08
13:55:05 13:59:30 18.17 0:04:25 0:00:15
13:59:30 14:04:43 17.61 0:05:13 0:00:18
14:04:43 14:07:48 18.17 0:03:05 0:00:10
14:18:41 14:21:41 17.19 0:03:00 0:00:10
14:21:41 14:25:01 17.61 0:03:20 0:00:11 141.59
14:25:01 14:28:07 18.17 0:03:06 0:00:10 (30 u1)
14:31:03 14:35:09 18.04 0:04:06 0:00:14
14:35:09 14:38:06 17.61 0:02:57 0:00:10
14:38:06 14:43:00 17.19 0:04:54 0:00:17

mae 0:03:54 0:00:13 269.78
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121 (RN UINIUN) dhwiniiu | 18na @luemndismi) | sidamsean
Gl TuHuviua (A1) AoAU AoA i Tua)

14:32:22 14:36:26 18.17 0:04:04 0:00:13

14:44:30 14:48:44 17.61 0:04:14 0:00:14

14:49:44 14:55:09 17.84 0:05:25 0:00:18

14:55:09 14:59:59 18.17 0:04:50 0:00:16

15:18:58 15:23:46 18.17 0:04:48 0:00:16

15:34:14 15:37:34 18.17 0:03:20 0:00:11

15:37:34 15:42:10 17.84 0:04:36 0:00:15 233.77
15:43:30 15:47:20 18.17 0:03:50 0:00:13

15:47:20 15:51:45 17.84 0:04:25 0:00:15

15:54:42 16:00:13 18.17 0:05:31 0:00:18

16:00:13 16:04:22 17.84 0:04:09 0:00:14

16:04:22 16:08:52 17.61 0:04:30 0:00:15

16:08:52 16:13:22 18.17 0:04:30 0:00:15

16:13:22 16:18:10 17.61 0:04:48 0:00:16

16:22:10 16:25:36 18.17 0:03:26 0:00:11

16:25:36 16:31:24 17.61 0:05:48 0:00:20

16:31:24 16:36:27 17.84 0:05:03 0:00:17

16:36:27 16:41:13 18.17 0:04:46 0:00:16

16:41:13 16:44:33 17.61 0:03:20 0:00:11

16:50:06 16:54:56 18.17 0:04:50 0:00:16 231.77
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17:59:26 18:02:59 19.74 0:03:33 0:00:11

18:09:59 18:12:49 19.90 0:02:50 0:00:09

18:14:00 18:17:45 19.83 0:03:45 0:00:11

18:21:03 18:24:00 18.59 0:02:57 0:00:10

18:28:19 18:31:00 17.57 0:02:41 0:00:09

18:31:18 18:34:52 22.55 0:03:34 0:00:09 364.93
18:37:18 18:40:01 19.24 0:02:43 0:00:08

18:40:01 18:42:58 18.78 0:02:57 0:00:09

18:42:58 18:46:55 18.28 0:03:57 0:00:13

18:47:55 18:51:08 19.97 0:03:13 0:00:10

18:51:08 18:54:31 20.69 0:03:23 0:00:10

18:55:04 18:58:33 18.77 0:03:29 0:00:11

18:58:33 19:01:46 19.10 0:03:13 0:00:10

19:02:57 19:05:14 20.37 0:02:17 0:00:07

19:19:27 19:22:16 21.95 0:02:49 0:00:08

19:22:16 19:26:14 18.12 0:03:58 0:00:13

19:26:14 19:30:38 21.42 0:04:24 0:00:12

19:33:10 19:37:14 19.34 0:04:04 0:00:13

19:42:30 19:45:14 21.79 0:02:44 0:00:08

19:47:40 19:51:12 21.15 0:03:32 0:00:10

19:52:12 19:55:34 18.51 0:03:22 0:00:11

19:56:34 20:00:00 19.57 0:03:26 0:00:11

20:02:39 20:05:08 21.12 0:02:29 0:00:07

20:07:08 20:11:05 19.38 0:03:57 0:00:12

20:14:05 20:17:19 19.03 0:03:14 0:00:10
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20:22:45 20:27:15 19.68 0:04:30 0:00:14
20:27:15 20:29:24 18.62 0:02:09 0:00:07 361.88
20:29:24 20:32:46 22.25 0:03:22 0:00:09
20:35:59 20:39:22 21.71 0:03:23 0:00:09
20:40:22 20:43:38 18.87 0:03:16 0:00:10
20:45:38 20:49:30 21.37 0:03:52 0:00:11
20:49:30 20:52:08 20.68 0:02:38 0:00:08
20:56:33 21:00:26 21.32 0:03:53 0:00:11
21:01:26 21:04:02 18.50 0:02:36 0:00:08
21:04:02 21:07:55 19.26 0:03:53 0:00:12 241.10
21:09:16 21:12:20 22.58 0:03:04 0:00:08 (45 “LHﬁ)
21:15:11 21:19:01 18.72 0:03:50 0:00:12
21:26:30 21:29:47 18.62 0:03:17 0:00:11
21:29:47 21:33:34 22.09 0:03:47 0:00:10
21:33:34 21:37:41 20.56 0:04:07 0:00:12
21:37:41 21:40:50 18.53 0:03:09 0:00:10
mie 0:3:22 0:00:10 342.94
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21:41:50 21:45:12 18.28 0:03:22 0:00:11

21:50:12 21:53:49 17.57 0:03:37 0:00:12

21:56:14 21:59:51 17.96 0:03:37 0:00:12

22:00:51 22:04:16 17.28 0:03:25 0:00:12

22:04:16 22:07:38 20.17 0:03:22 0:00:10

22:09:49 22:12:57 21.58 0:03:08 0:00:09

22:15:09 22:18:16 19.69 0:03:07 0:00:09

22:22:28 22:25:32 22.33 0:03:04 0:00:08

22:26:48 22:30:21 18.72 0:03:33 0:00:11

22:30:21 22:33:43 18.3 0:03:22 0:00:11 369.71
22:33:43 22:36:27 20.75 0:02:44 0:00:08

22:36:27 22:39:48 18.84 0:03:21 0:00:11

22:39:48 22:42:47 18.74 0:02:59 0:00:10

22:45:57 22:48:26 18.49 0:02:29 0:00:08

22:48:26 22:51:17 23.48 0:02:51 0:00:07

22:52:25 22:55:09 21.56 0:02:44 0:00:08

22:55:09 22:58:17 17.44 0:03:08 0:00:11

22:59:28 23:02:36 16.79 0:03:08 0:00:11

23:04:48 23:08:23 21.74 0:03:35 0:00:10

23:08:23 23:12:00 19.93 0:03:37 0:00:11

23:13:18 23:15:28 19.51 0:02:10 0:00:07

23:17:40 23:20:32 16.9 0:02:52 0:00:10

23:23:50 23:26:57 21.32 0:03:07 0:00:09

23:26:57 23:30:13 20.75 0:03:16 0:00:09

23:30:13 23:32:53 17.73 0:02:40 0:00:09
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23:32:53 23:35:58 19.26 0:03:05 0:00:10

23:35:58 23:38:56 20.12 0:02:58 0:00:09

23:39:36 23:42:39 17.41 0:03:03 0:00:11

23:42:39 23:46:38 18.34 0:03:59 0:00:13

23:47:52 23:50:30 19.85 0:02:38 0:00:08

0:06:46 0:10:36 22.9 0:03:50 0:00:10

0:10:36 0:14:28 17.87 0:03:52 0:00:13 368.75
0:14:28 0:17:43 19.06 0:03:15 0:00:10

0:18:58 0:22:26 19.84 0:03:28 0:00:10

0:22:26 0:24:04 18.32 0:01:38 0:00:05

0:24:04 0:26:27 20.23 0:02:23 0:00:07

0:26:27 0:30:13 18.84 0:03:46 0:00:12

0:30:13 0:33:16 20.57 0:03:03 0:00:09

0:34:29 0:38:41 17.12 0:04:12 0:00:15

0:38:41 0:41:54 18.29 0:03:13 0:00:11

0:44:11 0:46:55 19.31 0:02:44 0:00:08

0:46:55 0:50:13 21.16 0:03:18 0:00:09

0:52:25 0:56:01 17.94 0:03:36 0:00:12

0:57:12 1:00:27 19.56 0:03:15 0:00:10

1:00:27 1:04:15 19.28 0:03:48 0:00:12

1:04:15 1:07:06 20.31 0:02:51 0:00:08

1:07:06 1:10:22 17.47 0:03:16 0:00:11

1:12:36 1:15:21 19.5 0:02:45 0:00:08

1:15:21 1:18:32 17.42 0:03:11 0:00:11

1:18:32 1:21:57 20.83 0:03:25 0:00:10
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1:21:57 1:24:58 18.58 0:03:01 0:00:10

1:24:58 1:28:57 19.38 0:03:59 0:00:12

1:28:57 1:31:50 17.41 0:02:53 0:00:10 33930
1:31:50 1:35:44 18.26 0:03:54 0:00:13

1:35:44 1:38:22 18.32 0:02:38 0:00:09

1:38:22 1:41:16 19.16 0:02:54 0:00:09

1:42:16 1:45:25 18.49 0:03:09 0:00:10

1:45:25 1:48:49 20.98 0:03:24 0:00:10

1:48:49 1:52:57 19.2 0:04:08 0:00:13

1:52:57 1:57:20 19.02 0:04:23 0:00:14

1:57:20 1:59:48 21.26 0:02:28 0:00:07

1:59:48 2:03:39 23.549 0:03:51 0:00:10

2:03:39 2:07:14 17.97 0:03:35 0:00:12

2:10:20 2:12:35 19.57 0:02:15 0:00:07

2:12:35 2:16:36 18.69 0:04:01 0:00:13 333.62
2:18:07 2:22:50 18.17 0:04:43 0:00:16

2:22:50 2:25:33 20.67 0:02:43 0:00:08

2:25:33 2:27:31 18.01 0:01:58 0:00:07

2:27:31 2:31:44 21.78 0:04:13 0:00:12

2:31:44 2:35:17 17.23 0:03:33 0:00:12

2:35:17 2:39:22 20.15 0:04:05 0:00:12

2:39:22 2:41:56 18.05 0:02:34 0:00:09

2:41:56 2:46:10 20.83 0:04:14 0:00:12

2:46:10 2:49:48 16.73 0:03:38 0:00:13

2:49:48 2:53:24 18.88 0:03:36 0:00:11
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2:53:24 2:57:13 17.24 0:03:49 0:00:13 74.86
2:57:13 3:01:06 22.01 0:03:53 0:00:11 (15 Lﬂﬁ)
méﬂ 0:03:17 0:00:10 349.70
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11:51:30 11:54:37 17.61 0:03:07 0:00:11
12:05:02 12:10:18 17.61 0:05:16 0:00:18
12:10:18 12:13:16 17.84 0:02:58 0:00:10
12:27:24 12:31:38 17.84 0:04:14 0:00:14
12:31:38 12:34:13 17.88 0:02:35 0:00:09
12:48:03 12:52:28 17.88 0:04:25 0:00:15
12:58:50 13:02:56 17.61 0:04:06 0:00:14
13:33:07 13:36:10 17.19 0:03:03 0:00:11
13:43:39 13:46:39 17.19 0:03:00 0:00:10
317.99
13:57:20 13:59:32 17.72 0:02:12 0:00:07
13:59:32 14:03:23 17.88 0:03:51 0:00:13
14:15:40 14:17:20 17.88 0:01:40 0:00:06
14:17:20 14:21:00 17.19 0:03:40 0:00:13
14:22:30 14:25:12 18.04 0:02:42 0:00:09
14:29:26 14:32:28 17.72 0:03:02 0:00:10
14:34:16 14:38:00 17.88 0:03:44 0:00:13
14:38:00 14:41:38 17.19 0:03:38 0:00:13
14:48:55 14:51:35 17.84 0:02:40 0:00:09
14:51:35 14:54:50 17.19 0:03:15 0:00:11
15:11:07 15:13:07 17.88 0:02:00 0:00:07
15:13:07 15:16:03 17.84 0:02:56 0:00:10
15:17:36 15:22:14 17.19 0:04:38 0:00:16
15:22:14 15:26:00 17.84 0:03:46 0:00:13
15:27:33 15:29:24 17.72 0:01:51 0:00:06
15:29:24 15:33:06 17.19 0:03:42 0:00:13
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15:35:13 15:38:20 17.84 0:03:07 0:00:10

15:45:39 15:47:56 17.72 0:02:17 0:00:08

15:47:56 15:51:09 17.88 0:03:13 0:00:11 245.47
16:03:59 16:07:53 17.19 0:03:54 0:00:14 45177
16:10:13 16:14:04 17.61 0:03:51 0:00:13
16:15:04 16:18:03 17.19 0:02:59 0:00:10
16:41:52 16:44:28 17.19 0:02:36 0:00:09

Lﬂéﬂ 0:03:15 0:00:11 321.98
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
11:35:38 11:38:49 17.88 0:03:11 0:00:11
11:38:49 11:41:02 19.26 0:02:13 0:00:07
11:41:02 11:45:58 19.26 0:04:56 0:00:15
11:45:58 11:50:00 18.03 0:04:02 0:00:13
11:50:00 11:53:14 18.73 0:03:14 0:00:10
11:53:14 11:58:00 17.88 0:04:46 0:00:16
11:58:43 12:02:16 19.26 0:03:33 0:00:11
12:04:37 12:08:30 19.26 0:03:53 0:00:12
297.36
12:08:30 12:12:40 18.03 0:04:10 0:00:14
12:13:40 12:17:12 18.73 0:03:32 0:00:11
12:17:12 12:20:38 17.88 0:03:26 0:00:12
12:20:38 12:24:13 19.26 0:03:35 0:00:11
12:26:13 12:29:33 18.73 0:03:20 0:00:11
12:34:33 12:38:41 19.26 0:04:08 0:00:13
12:46:41 12:49:54 18.03 0:03:13 0:00:11
12:49:54 12:53:24 17.88 0:03:30 0:00:12
12:53:24 12:57:00 19.26 0:03:36 0:00:11
12:58:00 13:01:52 18.73 0:03:52 0:00:12
13:01:52 13:05:27 19.26 0:03:35 0:00:11
13:06:27 13:10:12 18.03 0:03:45 0:00:12
13:10:12 13:14:10 17.88 0:03:58 0:00:13
13:14:10 13:16:26 19.26 0:02:16 0:00:07
13:16:26 13:18:51 18.73 0:02:25 0:00:08
13:18:51 13:22:52 19.26 0:04:01 0:00:13
13:24:22 13:27:54 18.03 0:03:32 0:00:12
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13:27:54 13:30:44 19.26 0:02:50 0:00:09

13:32:44 13:36:44 17.88 0:04:00 0:00:13

13:36:44 13:39:47 18.73 0:03:03 0:00:10

13:41:50 13:44:31 19.26 0:02:41 0:00:08

13:44:31 13:48:21 18.03 0:03:50 0:00:13 336.73
13:48:21 13:51:08 19.26 0:02:47 0:00:09

13:51:08 13:54:57 18.73 0:03:49 0:00:12

13:54:57 13:58:24 17.88 0:03:27 0:00:12

13:58:24 14:01:50 19.26 0:03:26 0:00:11

14:03:50 14:06:00 18.03 0:02:10 0:00:07

14:06:00 14:10:38 19.26 0:04:38 0:00:14

14:10:38 14:13:47 17.88 0:03:09 0:00:11

14:13:47 14:18:18 18.73 0:04:31 0:00:14

14:18:18 14:21:51 19.26 0:03:33 0:00:11

14:21:51 14:25:50 18.03 0:03:59 0:00:13

14:29:26 14:34:00 19.26 0:04:34 0:00:14

14:36:08 14:38:35 17.88 0:02:27 0:00:08

297.51

14:38:35 14:42:30 18.73 0:03:55 0:00:13

14:42:30 14:44:20 19.26 0:01:50 0:00:06

14:44:20 14:49:20 18.03 0:05:00 0:00:17

14:49:20 14:52:51 19.26 0:03:31 0:00:11

14:52:51 14:57:30 17.88 0:04:39 0:00:16

14:57:55 15:01:19 18.73 0:03:24 0:00:11

15:01:25 15:06:00 19.26 0:04:35 0:00:14

15:06:32 15:10:36 18.03 0:04:04 0:00:14
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15:11:34 15:14:16 19.26 0:02:42 0:00:08

15:14:46 15:18:54 19.26 0:04:08 0:00:13

15:19:16 15:22:50 17.88 0:03:34 0:00:12

15:37:29 15:42:07 18.73 0:04:38 0:00:15

15:42:37 15:44:53 19.26 0:02:16 0:00:07

15:49:30 15:52:16 18.03 0:02:46 0:00:09

15:52:46 15:56:00 18.73 0:03:14 0:00:10

16:01:32 16:04:49 19.26 0:03:17 0:00:10

16:04:49 16:08:22 18.73 0:03:33 0:00:11

16:09:22 16:12:13 19.42 0:02:51 0:00:09 360.25
16:22:40 16:25:18 19.26 0:02:38 0:00:08

16:25:18 16:28:53 19.42 0:03:35 0:00:11

16:37:28 16:40:03 18.73 0:02:35 0:00:08

16:40:03 16:43:11 19.42 0:03:08 0:00:10

16:53:19 16:57:14 19.42 0:03:55 0:00:12

17:02:24 17:04:04 18.73 0:01:40 0:00:05

17:04:04 17:07:04 19.42 0:03:00 0:00:09

17:09:04 17:12:27 19.26 0:03:23 0:00:11

17:13:27 17:17:47 18.03 0:04:20 0:00:14

17:23:47 17:27:12 18.73 0:03:25 0:00:11

17:27:12 17:28:31 18.03 0:01:19 0:00:04

17:28:31 17:31:43 19.42 0:03:12 0:00:10

17:41:06 17:45:19 18.03 0:04:13 0:00:14

17:45:19 17:48:18 19.42 0:02:59 0:00:09

17:51:27 17:55:30 18.73 0:04:03 0:00:13
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18:01:34 18:04:20 19.26 0:02:46 0:00:09
18:08:55 18:12:26 18.73 0:03:31 0:00:11
18:16:42 18:20:02 19.42 0:03:20 0:00:10 243.290
18:21:29 18:24:26 18.73 0:02:57 0:00:09 45 Wi
18:26:28 18:30:05 18.03 0:03:37 0:00:12

18:46:27 18:49:26 18.73 0:02:59 0:00:10

18:55:32 18:59:20 18.03 0:03:48 0:00:13

lfﬂéﬂ 0:03:27 0:00:11 323.19
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11:06:05 11:08:08 17.61 0:02:03 0:00:07
11:08:08 11:11:36 17.84 0:03:28 0:00:12
11:16:02 11:20:02 18.04 0:04:00 0:00:13
11:37:22 11:42:26 18.04 0:05:04 0:00:17
11:48:13 11:53:24 17.61 0:05:11 0:00:18
12:07:50 12:11:30 17.19 0:03:40 0:00:13
12:20:36 12:24:05 17.61 0:03:29 0:00:12
12:26:37 12:29:50 17.19 0:03:13 0:00:11
281.21
12:31:00 12:33:48 17.84 0:02:48 0:00:09
12:33:48 12:37:00 17.61 0:03:12 0:00:11
12:38:59 12:46:22 17.19 0:07:23 0:00:26
12:45:48 12:49:10 17.84 0:03:22 0:00:11
12:55:05 12:58:01 17.19 0:02:56 0:00:10
13:00:28 13:03:30 17.61 0:03:02 0:00:10
13:14:50 13:18:24 17.19 0:03:34 0:00:12
13:22:44 13:25:20 17.61 0:02:36 0:00:09
13:29:03 13:32:26 17.84 0:03:23 0:00:11
13:41:53 13:45:32 18.04 0:03:39 0:00:12
13:55:43 13:58:59 17.19 0:03:16 0:00:11
14:06:29 14:10:17 17.61 0:03:48 0:00:13
14:16:55 14:19:05 18.04 0:02:10 0:00:07
14:23:28 14:25:19 17.84 0:01:51 0:00:06
14:28:05 14:31:13 18.04 0:03:08 0:00:10
14:31:13 14:35:05 17.72 0:03:52 0:00:13
14:37:00 14:40:27 17.19 0:03:27 0:00:12
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Gl TiHiunue (A1) AoAU AoAU (@3 Ta)
14:47:39 14:51:23 17.19 0:03:44 0:00:13
14:56:05 14:59:16 18.04 0:03:11 0:00:11
15:14:32 15:18:17 17.19 0:03:45 0:00:13
15:23:11 15:26:22 17.61 0:03:11 0:00:11
15:26:22 15:30:14 17.84 0:03:52 0:00:13 336.21
15:42:24 15:45:35 17.84 0:03:11 0:00:11
15:48:59 15:51:36 18.04 0:02:37 0:00:09
15:51:36 15:55:02 17.19 0:03:26 0:00:12
15:55:02 15:58:17 17.72 0:03:15 0:00:11
16:03:56 16:07:14 18.04 0:03:18 0:00:11
16:07:14 16:09:21 17.19 0:02:07 0:00:07
16:09:21 16:13:51 17.72 0:04:30 0:00:15
16:23:00 16:26:18 17.19 0:03:18 0:00:12
16:26:18 16:28:05 17.72 0:01:47 0:00:06
16:34:09 16:37:27 17.84 0:03:18 0:00:11 175.64
17:02:30 17:05:49 18.04 0:03:19 0:00:11 (30 U191)
17:07:49 17:10:34 17.19 0:02:45 0:00:10
17:16:57 17:19:46 17.84 0:02:49 0:00:09
17:21:46 17:25:51 17.72 0:04:05 0:00:14
17:25:51 17:28:58 17.19 0:03:07 0:00:11
méﬂ 0:03:23 0:00:12 317.22
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
10:40:42 10:43:39 19.26 0:02:57 0:00:09
10:46:59 10:49:00 19.26 0:02:01 0:00:06
10:50:30 10:53:35 18.03 0:03:05 0:00:10
10:59:12 11:03:00 19.26 0:03:48 0:00:12
11:04:30 11:06:03 18.73 0:01:33 0:00:05
11:10:30 11:13:30 19.42 0:03:00 0:00:09
11:33:06 11:34:56 19.26 0:01:50 0:00:06
11:34:56 11:37:24 19.26 0:02:28 0:00:08
11:37:24 11:41:00 19.42 0:03:36 0:00:11
11:48:31 11:52:12 19.42 0:03:41 0:00:11
381.41
11:53:00 11:55:25 19.26 0:02:25 0:00:08
11:59:00 12:02:23 19.26 0:03:23 0:00:11
12:13:04 12:16:20 19.26 0:03:16 0:00:10
12:18:00 12:21:20 19.26 0:03:20 0:00:10
12:25:15 12:27:44 19.42 0:02:29 0:00:08
12:45:06 12:48:30 19.42 0:03:24 0:00:11
12:51:08 12:53:06 18.03 0:01:58 0:00:07
13:05:23 13:09:13 18.73 0:03:50 0:00:12
13:09:27 13:13:15 19.42 0:03:48 0:00:12
13:14:45 13:18:00 18.03 0:03:15 0:00:11
13:19:30 13:23:20 19.26 0:03:50 0:00:12
13:23:20 13:25:55 19.26 0:02:35 0:00:08
13:33:22 13:36:17 18.03 0:02:55 0:00:10
13:45:46 13:49:18 19.42 0:03:32 0:00:11
13:52:48 13:55:37 18.03 0:02:49 0:00:09
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
13:55:37 13:59:17 19.26 0:03:40 0:00:11
13:59:17 14:03:50 19.42 0:04:33 0:00:14
14:03:50 14:07:20 18.73 0:03:30 0:00:11
14:21:37 14:25:40 19.26 0:04:03 0:00:13
14:25:40 14:28:30 18.73 0:02:50 0:00:09
14:28:30 14:31:30 19.26 0:03:00 0:00:09 303.36
14:39:40 14:47:10 19.26 0:07:30 0:00:23
14:47:10 14:53:12 19.42 0:06:02 0:00:19
14:53:12 14:56:00 18.03 0:02:48 0:00:09
15:04:32 15:07:43 19.26 0:03:11 0:00:10
15:07:43 15:11:08 18.73 0:03:25 0:00:11
15:12:26 15:14:25 19.26 0:01:59 0:00:06
15:23:20 15:26:29 19.42 0:03:09 0:00:10
15:36:06 15:40:00 19.26 0:03:54 0:00:12
15:42:02 15:45:42 19.26 0:03:40 0:00:11
15:55:24 15:58:18 19.42 0:02:54 0:00:09 189.40
16:04:44 16:08:20 18.03 0:03:36 0:00:12 (30 ‘lﬂﬁ)
16:15:14 16:18:54 19.26 0:03:40 0:00:11
16:22:44 16:24:57 18.03 0:02:13 0:00:07
16:39:14 16:42:22 18.73 0:03:08 0:00:10
16:49:52 16:52:50 18.73 0:02:58 0:00:10
méﬂ 0:03:16 0:00:10 349.67
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
10:13:32 10:16:05 18.73 0:02:33 0:00:08
10:18:05 10:21:15 19.42 0:03:10 0:00:10
10:37:17 10:40:15 19.26 0:02:58 0:00:09
10:41:27 10:44:09 18.03 0:02:42 0:00:09
10:50:03 10:52:10 18.73 0:02:07 0:00:07
10:52:10 10:56:04 19.42 0:03:54 0:00:12
11:04:20 11:07:13 19.26 0:02:53 0:00:09
11:08:13 11:12:20 19.42 0:04:07 0:00:13
11:20:50 11:24:10 19.26 0:03:20 0:00:10
340.74
11:31:59 11:34:09 19.42 0:02:10 0:00:07
11:36:09 11:40:33 18.03 0:04:24 0:00:15
11:45:17 11:49:13 19.26 0:03:56 0:00:12
11:52:13 11:55:35 18.73 0:03:22 0:00:11
11:57:35 12:01:15 18.03 0:03:40 0:00:12
12:29:36 12:33:13 18.17 0:03:37 0:00:12
12:48:56 12:52:33 19.42 0:03:37 0:00:11
12:58:52 13:02:30 18.73 0:03:38 0:00:12
13:13:00 13:16:11 19.42 0:03:11 0:00:10
13:28:34 13:31:22 19.26 0:02:48 0:00:09
13:31:22 13:35:11 18.73 0:03:49 0:00:12
13:41:16 13:44:37 19.42 0:03:21 0:00:10
13:48:48 13:52:16 19.26 0:03:28 0:00:11
14:19:08 14:22:19 18.03 0:03:11 0:00:11
14:25:25 14:29:22 19.42 0:03:57 0:00:12
14:43:26 14:45:31 19.42 0:02:05 0:00:06
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Guly TiHuriua (A1) AoAY DAY (/a7 Ta9)
14:45:31 14:48:30 18.17 0:02:59 0:00:10
15:03:22 15:06:25 19.26 0:03:03 0:00:10
15:22:13 15:24:39 18.17 0:02:26 0:00:08
15:29:26 15:33:00 19.26 0:03:34 0:00:11
15:45:01 15:49:21 19.42 0:04:20 0:00:13
16:06:46 16:09:22 18.03 0:02:36 0:00:09 340.16
16:09:22 16:12:22 18.73 0:03:00 0:00:10
16:12:22 16:15:38 19.42 0:03:16 0:00:10
16:18:17 16:22:00 19.26 0:03:43 0:00:12
16:26:54 16:29:00 18.17 0:02:06 0:00:07
16:34:40 16:37:37 18.73 0:02:57 0:00:09
16:42:33 16:46:16 19.26 0:03:43 0:00:12
16:46:50 16:49:38 18.17 0:02:48 0:00:09
92.76
16:50:38 16:54:43 18.03 0:04:05 0:00:14 -
(15 U1)
17:12:00 17:15:36 19.26 0:03:36 0:00:11
17:43:00 17:46:50 18.04 0:03:50 0:00:13
méﬂ 0:03:16 0:00:10 343.85
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
10:43:55 10:46:51 18.03 0:02:56 0:00:10
10:59:29 11:02:03 18.73 0:02:34 0:00:08
11:06:20 11:10:00 19.42 0:03:40 0:00:11
11:14:14 11:17:53 18.73 0:03:39 0:00:12
11:23:34 11:26:25 19.42 0:02:51 0:00:09
11:33:30 11:37:06 19.26 0:03:36 0:00:11
11:40:53 11:44:03 18.03 0:03:10 0:00:11
11:52:07 11:56:37 19.42 0:04:30 0:00:14
12:01:37 12:05:28 18.03 0:03:51 0:00:13
341.46
12:15:30 12:19:26 18.73 0:03:56 0:00:13
12:44:26 12:48:10 19.42 0:03:44 0:00:12
12:48:10 12:51:35 19.42 0:03:25 0:00:11
13:10:53 13:14:17 18.73 0:03:24 0:00:11
13:43:04 13:46:30 19.42 0:03:26 0:00:11
13:48:30 13:51:34 18.73 0:03:04 0:00:10
13:58:23 14:01:39 19.26 0:03:16 0:00:10
14:18:47 14:21:00 19.26 0:02:13 0:00:07
14:21:00 14:24:20 19.42 0:03:20 0:00:10
14:25:50 14:28:01 18.03 0:02:11 0:00:07
14:28:01 14:30:57 19.26 0:02:56 0:00:09
14:36:43 14:39:42 19.26 0:02:59 0:00:09
14:42:42 14:46:15 19.26 0:03:33 0:00:11
14:55:22 14:59:42 18.03 0:04:20 0:00:14
14:59:42 15:03:43 19.42 0:04:01 0:00:12
15:03:43 15:07:23 19.26 0:03:40 0:00:11
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15:08:23 15:11:10 19.26 0:02:47 0:00:09 171.20
15:11:10 15:14:29 19.42 0:03:19 0:00:10 30 1”“]71)
méﬂ 3.21 0.11 341.773
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191 (RN UINIUN) dhwiniiu | 19na Ghluemndismi) | sidamsean
Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
11:05:34 11:09:02 17.02 0:03:28 0:00:12
11:14:02 11:16:35 14.83 0:02:33 0:00:10
11:16:35 11:20:00 20.15 0:03:25 0:00:10
11:22:09 11:25:39 17.43 0:03:30 0:00:12
11:28:49 11:32:01 17.04 0:03:12 0:00:11
11:32:01 11:35:30 16.53 0:03:29 0:00:13
11:37:20 11:40:50 17.84 0:03:30 0:00:12
11:41:58 11:44:40 18.17 0:02:42 0:00:09
11:46:40 11:49:53 15.95 0:03:13 0:00:12
325.78
11:49:53 11:53:00 20.66 0:03:07 0:00:09
11:55:00 11:57:55 17.33 0:02:55 0:00:10
11:59:55 12:03:29 17.15 0:03:34 0:00:12
12:13:29 12:16:31 20.64 0:03:02 0:00:09
12:16:31 12:20:24 17.46 0:03:53 0:00:13
12:21:24 12:24:57 20.46 0:03:33 0:00:10
12:25:27 12:28:50 20.02 0:03:23 0:00:10
12:29:50 12:32:57 18.12 0:03:07 0:00:10
12:37:57 12:40:56 18.98 0:02:59 0:00:09
12:41:56 12:44:31 17.42 0:02:35 0:00:09
12:44:31 12:48:22 19.86 0:03:51 0:00:12
12:49:22 12:52:57 19.23 0:03:35 0:00:11
12:53:57 12:57:54 18.65 0:03:57 0:00:13
12:57:54 13:01:24 19.41 0:03:30 0:00:11
13:02:24 13:05:45 19.15 0:03:21 0:00:10
13:05:45 13:08:46 20.31 0:03:01 0:00:09
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13:10:46 13:13:52 18.73 0:03:06 0:00:10

13:14:52 13:18:09 18 0:03:17 0:00:11

13:20:09 13:23:15 20.79 0:03:06 0:00:09

13:26:15 13:29:40 19.02 0:03:25 0:00:11

13:29:40 13:32:50 18.66 0:03:10 0:00:10

13:36:55 13:40:03 1931 0:03:08 0:00:10 37115
13:41:33 13:43:56 18.92 0:02:23 0:00:08

13:43:56 13:47:10 19.37 0:03:14 0:00:10

13:50:16 13:53:42 24.25 0:03:26 0:00:08

13:55:42 13:59:17 18.08 0:03:35 0:00:12

14:00:17 14:03:38 21.17 0:03:21 0:00:09

14:03:38 14:07:00 20.82 0:03:22 0:00:10

14:10:01 14:13:35 18.55 0:03:34 0:00:12

14:13:35 14:17:12 19.82 0:03:37 0:00:11

14:19:12 14:22:35 21.03 0:03:23 0:00:10

14:27:55 14:32:51 19 0:04:56 0:00:16

14:32:51 14:35:54 18.48 0:03:03 0:00:10

14:35:54 14:39:20 20.06 0:03:26 0:00:10

14:41:20 14:44:31 18.59 0:03:11 0:00:10

14:45:31 14:49:09 18.93 0:03:38 0:00:12

14:54:09 14:56:04 20.76 0:01:55 0:00:06

14:56:04 14:59:50 19.61 0:03:46 0:00:12

15:00:50 15:04:17 18.75 0:03:27 0:00:11

15:05:17 15:08:08 19.58 0:02:51 0:00:09

15:08:08 15:11:40 19.69 0:03:32 0:00:11
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Gl TiHiunue (A1) AoAU AoAU (@3 Ta)
15:25:40 15:28:41 19.2 0:03:01 0:00:09

15:28:41 15:32:23 19.16 0:03:42 0:00:12 347.43
15:33:23 15:37:57 18.12 0:04:34 0:00:15

15:38:57 15:40:36 19.38 0:01:39 0:00:05

15:40:36 15:44:28 18.72 0:03:52 0:00:12

15:44:28 15:47:50 20.08 0:03:22 0:00:10

15:55:08 15:58:34 21.22 0:03:26 0:00:10

16:03:40 16:07:43 20.36 0:04:03 0:00:12

16:13:43 16:17:15 19.45 0:03:32 0:00:11

16:34:52 16:38:12 16.66 0:03:20 0:00:12

16:42:58 16:46:03 20.71 0:03:05 0:00:09

17:02:46 17:06:22 21.5 0:03:36 0:00:10

17:11:38 17:14:35 18.17 0:02:57 0:00:10

335.72

17:27:07 17:30:39 18.91 0:03:32 0:00:11

17:30:39 17:34:21 19.3 0:03:42 0:00:12

17:35:21 17:38:32 19.71 0:03:11 0:00:10

17:40:32 17:43:20 19.47 0:02:48 0:00:09

17:47:20 17:51:01 18.88 0:03:41 0:00:12

17:54:01 17:57:47 18.42 0:03:46 0:00:12

18:07:14 18:11:15 19.21 0:04:01 0:00:13

18:16:15 18:19:18 21.44 0:03:03 0:00:09

18:22:18 18:25:04 22.23 0:02:46 0:00:07

18:31:52 18:35:01 19.35 0:03:09 0:00:10

18:37:01 18:40:48 20.65 0:03:47 0:00:11

18:48:09 18:51:31 19.68 0:03:22 0:00:10
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Guly TiHuriua (A1) AoAU AoAY (/3 Ta)
18:51:31 18:55:05 20.23 0:03:34 0:00:11

18:57:05 19:00:40 21.86 0:03:35 0:00:10
19:35:23 19:38:27 18.03 0:03:04 0:00:10 177.24
19:51:29 19:54:33 21.01 0:03:04 0:00:09 (30 u1ﬁ)
19:57:33 20:00:53 18.99 0:03:20 0:00:11
20:11:25 20:14:43 17.44 0:03:18 0:00:11

0:03:20 0:00:10 346.07
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Guly TiHuriua (A1) AOA AoAY (/a7 T19)
20:40:46 20:44:00 18.35 0:03:14 0:00:11
20:57:06 21:01:08 19.61 0:04:02 0:00:12
21:01:08 21:04:28 21.31 0:03:20 0:00:09
21:06:42 21:10:23 20.13 0:03:41 0:00:11
21:18:20 21:21:06 17.89 0:02:46 0:00:09
21:23:06 21:26:14 17.72 0:03:08 0:00:11
21:34:38 21:37:30 17.47 0:02:52 0:00:10
21:37:30 21:41:06 17.84 0:03:36 0:00:12
21:41:06 21:43:05 16.02 0:01:59 0:00:07
336.65
21:43:05 21:46:10 20.49 0:03:05 0:00:09
21:48:10 21:52:02 19.21 0:03:52 0:00:12
21:54:02 21:57:01 18.62 0:02:59 0:00:10
22:01:01 22:04:39 18.17 0:03:38 0:00:12
22:04:39 22:08:18 19.74 0:03:39 0:00:11
22:10:18 22:12:16 17.6 0:01:58 0:00:07
22:12:16 22:15:30 17.16 0:03:14 0:00:11
22:18:30 22:21:40 17.72 0:03:10 0:00:11
22:21:40 22:25:32 21.6 0:03:52 0:00:11
22:25:32 22:29:07 18.1 0:03:35 0:00:12
22:33:07 22:35:36 17.28 0:02:29 0:00:09
22:38:06 22:42:35 17.38 0:04:29 0:00:15
22:42:35 22:45:47 19.05 0:03:12 0:00:10
22:48:47 22:53:20 16.87 0:04:33 0:00:16
22:53:20 22:56:53 20.21 0:03:33 0:00:11
22:58:53 23:02:02 19.49 0:03:09 0:00:10




177

~ = = 1 3’4 9 A a 9
M3NN U 1-14 M9tuRanansane 153 luvuanlsan 3 minmsszdialaglensiegng

a U d’
ISLUA IUN 2

87 (VIR UIN:IUN) vhwiniu | 19na Ghluemnismi) | sidamswan
Guly Turunua (A1) AoAY DAY (/a7 Ta9)
23:08:02 23:11:24 17.64 0:03:22 0:00:11 166.18
23:08:02 23:11:24 17.64 0:03:22 0:00:11 (30 177)
23:11:24 23:14:30 20.16 0:03:06 0:00:09
Lﬂéﬂ 0:03:19 0:00:11 335.22
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Guly TiHuriua (A1) AOA AoAY (/a7 Ta9)

11:12:19 11:16:24 17.95 0:04:05 0:00:14

11:16:35 11:20:00 16.25 0:03:25 0:00:13

11:20:04 11:24:20 16.20 0:04:16 0:00:16

11:25:35 11:27:49 16.60 0:02:14 0:00:08

11:28:00 11:32:54 16.55 0:04:54 0:00:18

11:34:00 11:36:32 16.27 0:02:32 0:00:09

11:45:04 11:49:15 20.21 0:04:11 0:00:12

11:51:19 11:55:02 20.01 0:03:43 0:00:11 276.93
11:55:16 12:01:35 21.03 0:06:19 0:00:18

12:08:44 12:13:18 21.74 0:04:34 0:00:13

12:18:27 12:22:50 18.37 0:04:23 0:00:14

12:34:26 12:38:37 17.43 0:04:11 0:00:14

12:39:48 12:44:53 19.03 0:05:05 0:00:16

12:45:12 12:48:47 21.11 0:03:35 0:00:10

13:13:42 13:17:24 18.18 0:03:42 0:00:12

13:22:24 13:26:22 17.72 0:03:58 0:00:13

13:34:41 13:38:46 18.19 0:04:05 0:00:13

13:52:42 13:55:54 19.61 0:03:12 0:00:10

13:57:54 14:00:50 19.69 0:02:56 0:00:09

14:07:38 14:10:29 18.97 0:02:51 0:00:09

14:36:31 14:40:04 18.48 0:03:33 0:00:12

14:41:04 14:44:04 20.06 0:03:00 0:00:09

14:44:04 14:47:50 19.18 0:03:46 0:00:12

14:51:00 14:55:49 19.85 0:04:49 0:00:15

15:01:43 15:04:59 17.44 0:03:16 0:00:11
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53 T3 Turiuvua (A1) DAY R (A14/%7 1349)
15:23:23 15:26:56 20.34 0:03:33 0:00:10
15:30:04 15:33:50 17.47 0:03:46 0:00:13
15:34:59 15:38:00 19.92 0:03:01 0:00:09 303.06
15:47:15 15:51:37 18.81 0:04:22 0:00:14
15:59:25 16:03:35 18.06 0:04:10 0:00:14
16:03:35 16:07:20 19.27 0:03:45 0:00:12
16:07:20 16:11:45 18.58 0:04:25 0:00:14
16:20:19 16:23:24 20.84 0:03:05 0:00:09
16:35:52 16:38:47 21.07 0:02:55 0:00:08
16:38:05 16:41:17 20.57 0:03:12 0:00:09
180.55
16:46:35 16:50:26 20.22 0:03:51 0:00:11 -
(30 UN)
16:54:58 16:58:10 22.08 0:03:12 0:00:09
16:58:30 17:02:22 18.91 0:03:52 0:00:12
17:02:37 17:05:42 19.26 0:03:05 0:00:10
17:32:14 17:36:18 19.02 0:04:04 0:00:13
mﬁﬂ 0:03:46 0:00:12 304.22
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)

11:36:44 11:40:21 19.04 0:03:37 0:00:11

11:41:31 11:44:55 17.75 0:03:24 0:00:11

12:01:39 12:04:44 20.11 0:03:05 0:00:09

12:05:50 12:08:30 20.18 0:02:40 0:00:08

12:13:33 12:17:16 20.01 0:03:43 0:00:11

12:24:00 12:28:16 19.86 0:04:16 0:00:13

12:28:25 12:31:12 21.46 0:02:47 0:00:08

12:45:02 12:49:32 17.07 0:04:30 0:00:16

12:49:58 12:53:20 18.52 0:03:22 0:00:11 324.78
12:55:20 12:59:19 20.04 0:03:59 0:00:12

13:01:19 13:04:44 18.48 0:03:25 0:00:11

13:04:44 13:08:12 17.06 0:03:28 0:00:12

13:09:12 13:12:42 18.49 0:03:30 0:00:11

13:26:22 13:29:41 19.7 0:03:19 0:00:10

13:34:46 13:38:47 20.94 0:04:01 0:00:12

13:38:47 13:41:42 17.67 0:02:55 0:00:10

13:42:42 13:45:42 18.4 0:03:00 0:00:10

13:59:50 14:02:38 16.68 0:02:48 0:00:10

14:10:29 14:12:52 21.02 0:02:23 0:00:07

14:12:52 14:16:02 18.96 0:03:10 0:00:10

14:18:02 14:21:38 21.61 0:03:36 0:00:10

14:23:38 14:26:43 17.88 0:03:05 0:00:10

14:29:34 14:31:31 18.88 0:01:57 0:00:06

14:56:00 14:59:33 16.78 0:03:33 0:00:13

15:05:11 15:08:05 22.3 0:02:54 0:00:08
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15:10:27 15:14:06 20.12 0:03:39 0:00:11

15:26:10 15:28:40 19.49 0:02:30 0:00:08

15:42:14 15:46:15 19.05 0:04:01 0:00:13

15:51:37 15:55:24 20.94 0:03:47 0:00:11

15:56:24 15:59:25 23.4 0:03:01 0:00:08 35435
16:11:45 16:15:20 21.27 0:03:35 0:00:10

16:23:24 16:27:30 19.89 0:04:06 0:00:12

16:29:55 16:33:30 18.25 0:03:35 0:00:12

16:41:41 16:45:22 18.15 0:03:41 0:00:12

16:50:39 16:54:37 19.68 0:03:58 0:00:12

17:11:55 17:15:08 19.87 0:03:13 0:00:10

17:22:50 17:26:20 19.81 0:03:30 0:00:11

17:27:40 17:30:50 20.96 0:03:10 0:00:09

18:18:30 18:21:48 20.61 0:03:18 0:00:10

18:25:27 18:28:59 18.61 0:03:32 0:00:11

18:35:43 18:38:48 21.42 0:03:05 0:00:09

18:38:48 18:41:19 18.95 0:02:31 0:00:08

18:55:42 18:59:27 18.72 0:03:45 0:00:12

18:59:27 19:03:59 19.57 0:04:32 0:00:14

19:06:59 19:09:40 18.99 0:02:41 0:00:08

19:54:24 19:57:33 20.12 0:03:09 0:00:09

19:59:33 20:02:26 20.41 0:02:53 0:00:08

20:09:56 20:12:41 19.71 0:02:45 0:00:08

20:14:41 20:17:54 19.72 0:03:13 0:00:10

20:18:54 20:21:01 19.95 0:02:07 0:00:06




182

~ = = 1 Z',, 9 A a 9
M3INN U 1-16 MINTUNAINaMIAnEI 133 Tvuan 1599 3 1inmsszidialaglensiegng

a U d’
ITLUA IUN 4

191 (RN UINIUN) vhwiniu | 19na Ghluemnismi) | sidamswan
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20:39:30 20:42:25 17.49 0:02:55 0:00:10
20:52:30 20:55:08 20.83 0:02:38 0:00:08
20:47:50 20:50:30 19.44 0:02:40 0:00:08 391.38
20:55:08 20:58:48 19.27 0:03:40 0:00:11
21:01:48 21:05:04 16.93 0:03:16 0:00:12
méﬂ 0:03:17 0:00:10 356.84
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
10:39:39 10:42:04 17.61 0:02:25 0:00:08
10:42:04 10:45:00 17.88 0:02:56 0:00:10
10:46:21 10:48:16 17.84 0:01:55 0:00:06
10:48:16 10:52:19 17.61 0:04:03 0:00:14
10:52:19 10:57:09 17.88 0:04:50 0:00:16
10:57:45 11:00:40 17.72 0:02:55 0:00:10
11:00:40 11:04:13 17.84 0:03:33 0:00:12
11:04:13 11:08:48 17.61 0:04:35 0:00:16
11:08:48 11:12:39 17.88 0:03:51 0:00:13
319.69
11:12:39 11:16:00 17.72 0:03:21 0:00:11
11:16:00 11:19:30 17.84 0:03:30 0:00:12
11:19:30 11:23:33 17.61 0:04:03 0:00:14
11:23:33 11:27:33 17.88 0:04:00 0:00:13
11:27:33 11:30:00 17.72 0:02:27 0:00:08
11:30:00 11:33:17 17.84 0:03:17 0:00:11
11:33:17 11:36:48 17.61 0:03:31 0:00:12
11:36:48 11:39:25 17.88 0:02:37 0:00:09
11:44:55 11:48:58 17.72 0:04:03 0:00:14
11:57:21 12:01:13 17.88 0:03:52 0:00:13
12:01:13 12:05:35 17.72 0:04:22 0:00:15
12:14:22 12:19:04 17.88 0:04:42 0:00:16
12:19:04 12:23:18 17.72 0:04:14 0:00:14
12:23:18 12:30:17 17.61 0:06:59 0:00:24
12:30:17 12:34:59 17.19 0:04:42 0:00:16
12:38:03 12:41:35 17.72 0:03:32 0:00:12
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12:41:35 12:44:43 17.61 0:03:08 0:00:11

12:44:43 12:49:11 17.84 0:04:28 0:00:15

12:50:11 12:54:41 17.19 0:04:30 0:00:16

13:05:09 13:08:17 17.19 0:03:08 0:00:11 246.34
13:13:33 13:16:47 17.88 0:03:14 0:00:11

13:18:47 13:23:20 17.72 0:04:33 0:00:15

13:23:20 13:26:28 17.19 0:03:08 0:00:11

13:26:28 13:31:18 17.88 0:04:50 0:00:16

13:31:18 13:36:07 17.72 0:04:49 0:00:16

13:36:07 13:40:54 17.88 0:04:47 0:00:16

13:44:32 13:46:20 17.72 0:01:48 0:00:06

13:46:20 13:50:52 17.88 0:04:32 0:00:15

13:54:52 13:59:07 17.19 0:04:15 0:00:15

14:06:58 14:10:58 17.84 0:04:00 0:00:13

14:10:58 14:14:50 17.72 0:03:52 0:00:13 265.86
14:24:00 14:27:48 17.84 0:03:48 0:00:13

14:38:52 14:42:57 17.84 0:04:05 0:00:14

14:43:57 14:47:50 17.72 0:03:53 0:00:13

14:47:50 14:51:33 17.88 0:03:43 0:00:12

14:51:30 14:53:59 17.72 0:02:29 0:00:08

15:06:10 15:09:06 17.84 0:02:56 0:00:10

15:09:06 15:13:24 17.19 0:04:18 0:00:15

15:13:24 15:16:03 17.72 0:02:39 0:00:09

15:20:54 15:25:00 17.88 0:04:06 0:00:14

15:33:29 15:37:10 17.88 0:03:41 0:00:12
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
16:10:14 16:13:57 17.84 0:03:43 0:00:13
16:19:11 16:22:30 17.84 0:03:19 0:00:11
16:22:30 16:25:11 17.61 0:02:41 0:00:09 177.25
16:27:11 16:31:20 17.19 0:04:09 0:00:14 (30 ‘Lﬂﬁ)
16:31:20 16:34:11 17.84 0:02:51 0:00:10
16:43:50 16:46:28 17.61 0:02:38 0:00:09
16:54:28 16:57:45 17.84 0:03:17 0:00:11

méﬂ 0:03:43 0:00:13 288.33
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Guly TiHuriua (AN) AoAU AoAY (/a7 Ta9)
15:06:20 15:09:55 19.26 0:03:35 0:00:11
15:09:55 15:14:55 17.88 0:05:00 0:00:17
15:14:55 15:18:51 18.73 0:03:56 0:00:13
15:18:54 15:22:30 18.03 0:03:36 0:00:12
15:25:56 15:28:11 19.26 0:02:15 0:00:07
15:28:11 15:32:45 19.26 0:04:34 0:00:14
15:35:23 15:38:48 18.03 0:03:25 0:00:11
15:38:48 15:41:51 19.42 0:03:03 0:00:09
298.66
15:46:13 15:49:31 19.26 0:03:18 0:00:10
15:57:11 16:01:04 19.42 0:03:53 0:00:12
16:13:17 16:17:12 18.03 0:03:55 0:00:13
16:30:14 16:33:13 18.03 0:02:59 0:00:10
16:42:10 16:45:32 19.26 0:03:22 0:00:10
16:45:32 16:48:52 18.03 0:03:20 0:00:11
16:52:07 16:55:52 18.73 0:03:45 0:00:12
16:58:56 17:02:56 18.03 0:04:00 0:00:13
17:16:20 17:19:40 19.42 0:03:20 0:00:10
17:36:55 17:39:57 18.73 0:03:02 0:00:10
17:42:01 17:46:39 19.26 0:04:38 0:00:14
18:00:48 18:04:34 18.03 0:03:46 0:00:13
18:04:34 18:08:20 19.42 0:03:46 0:00:12
18:13:46 18:17:33 18.03 0:03:47 0:00:13
18:17:33 18:21:13 19.26 0:03:40 0:00:11
18:28:05 18:31:35 19.42 0:03:30 0:00:11
18:31:35 18:35:08 19.26 0:03:33 0:00:11
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
18:35:08 18:38:08 18.73 0:03:00 0:00:10
18:38:08 18:42:05 18.03 0:03:57 0:00:13 246.27
18:42:05 18:45:25 19.42 0:03:20 0:00:10 45177
18:45:25 18:48:50 19.26 0:03:25 0:00:11
Lﬂéﬂ 0:03:37 0:00:12 330.26




188

~ = = 1 Z',, 9 A a 9
M3 U 1-19 Mytunanansane 15 luvuaulsan 3 minmsszdialaglensiegng

a U d’
ISLUA IUN 9

191 (RN UINIUN) vhwiniu | 19na Ghluemnismi) | sidamswan
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10:58:23 11:01:06 18.04 0:02:43 0:00:09
11:05:49 11:08:39 17.19 0:02:50 0:00:10
11:22:54 11:25:58 17.61 0:03:04 0:00:10
11:25:58 11:29:52 18.04 0:03:54 0:00:13
11:36:17 11:40:49 17.61 0:04:32 0:00:15
11:43:37 11:46:43 17.19 0:03:06 0:00:11
11:50:16 11:53:45 17.84 0:03:29 0:00:12
11:53:45 11:57:03 18.04 0:03:18 0:00:11
11:57:03 12:00:41 17.19 0:03:38 0:00:13
317.52
12:03:31 12:06:33 17.61 0:03:02 0:00:10
12:06:33 12:11:05 18.04 0:04:32 0:00:15
12:11:35 12:14:16 17.84 0:02:41 0:00:09
13:04:36 13:06:02 17.84 0:01:26 0:00:05
13:06:02 13:09:54 17.19 0:03:52 0:00:13
13:13:24 13:18:10 17.61 0:04:46 0:00:16
13:18:10 13:21:51 17.84 0:03:41 0:00:12
13:26:45 13:29:03 17.19 0:02:18 0:00:08
13:33:04 13:37:05 17.61 0:04:01 0:00:14
13:39:05 13:43:50 17.19 0:04:45 0:00:17
13:43:50 13:47:02 17.84 0:03:12 0:00:11
13:47:02 13:50:49 17.61 0:03:47 0:00:13
13:59:50 14:02:21 18.04 0:02:31 0:00:08
14:05:25 14:09:50 17.84 0:04:25 0:00:15
14:17:21 14:20:42 17.19 0:03:21 0:00:12
14:24:19 14:27:55 17.61 0:03:36 0:00:12
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14:34:17 14:38:10 17.84 0:03:53 0:00:13

14:38:01 14:40:50 17.61 0:02:49 0:00:10

14:40:50 14:42:44 18.04 0:01:54 0:00:06

14:42:44 14:46:31 17.72 0:03:47 0:00:13

14:46:31 14:49:18 17.84 0:02:47 0:00:09 301.30
14:52:27 14:56:23 17.61 0:03:56 0:00:13

15:05:35 15:07:52 17.72 0:02:17 0:00:08

15:07:52 15:10:31 17.84 0:02:39 0:00:09

15:13:47 15:17:23 18.04 0:03:36 0:00:12

15:20:30 15:24:47 17.72 0:04:17 0:00:15

15:28:58 15:33:30 18.04 0:04:32 0:00:15

15:34:12 15:36:21 17.19 0:02:09 0:00:08

15:39:20 15:42:17 17.72 0:02:57 0:00:10

15:57:43 16:01:55 17.61 0:04:12 0:00:14

16:10:29 16:14:10 17.61 0:03:41 0:00:13

16:16:10 16:20:08 17.84 0:03:58 0:00:13

16:20:08 16:23:53 18.04 0:03:45 0:00:12

16:27:36 16:30:40 17.61 0:03:04 0:00:10

16:34:54 16:37:57 18.04 0:03:03 0:00:10

16:45:50 16:47:53 17.19 0:02:03 0:00:07

16:47:53 16:51:10 17.72 0:03:17 0:00:11

16:58:20 17:01:20 17.61 0:03:00 0:00:10

17:03:20 17:06:20 17.84 0:03:00 0:00:10

17:06:20 17:09:39 17.72 0:03:19 0:00:11

17:12:39 17:15:06 18.04 0:02:27 0:00:08
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ERTREY TuHiuvua (A1) AU AR (@1/%73T09)
17:15:06 17:19:28 17.61 0:04:22 0:00:15
301.47
17:22:35 17:24:59 18.04 0:02:24 0:00:08
mﬁﬂ 0:03:20 0:00:11 306.76
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Guly TiHuriua (A1) AOA AoAY (/a7 Ta9)

10:20:23 10:24:03 19.26 0:03:40 0:00:11

10:24:03 10:28:06 19.26 0:04:03 0:00:13

10:32:07 10:36:26 18.03 0:04:19 0:00:14

10:43:21 10:47:20 18.73 0:03:59 0:00:13

10:52:00 10:55:41 19.42 0:03:41 0:00:11

11:06:51 11:10:41 19.26 0:03:50 0:00:12

11:10:41 11:13:49 18.03 0:03:08 0:00:10

11:21:20 11:24:46 19.26 0:03:26 0:00:11

11:24:46 11:27:49 19.26 0:03:03 0:00:10 318.07
11:27:49 11:31:27 18.03 0:03:38 0:00:12

11:41:55 11:44:52 18.03 0:02:57 0:00:10

11:59:00 12:01:49 18.03 0:02:49 0:00:09

12:08:14 12:10:09 19.42 0:01:55 0:00:06

12:13:42 12:18:06 18.03 0:04:24 0:00:15

12:21:20 12:23:35 18.73 0:02:15 0:00:07

12:26:56 12:31:33 18.03 0:04:37 0:00:15

12:35:22 12:38:14 19.26 0:02:52 0:00:09

12:38:14 12:42:16 18.73 0:04:02 0:00:13

12:48:12 12:51:38 19.26 0:03:26 0:00:11

12:54:56 12:57:22 19.26 0:02:26 0:00:08

13:09:31 13:12:56 19.26 0:03:25 0:00:11

13:27:00 13:30:35 19.42 0:03:35 0:00:11

13:30:35 13:34:38 18.73 0:04:03 0:00:13

13:34:38 13:38:09 19.26 0:03:31 0:00:11

13:41:09 13:45:59 19.26 0:04:50 0:00:15
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Guly TiHuriua (A1) AoAY DAY (/a7 Ta9)
13:52:30 13:55:28 19.26 0:02:58 0:00:09
14:15:54 14:19:22 19.26 0:03:28 0:00:11
14:20:22 14:25:32 18.03 0:05:10 0:00:17
14:25:32 14:28:32 19.42 0:03:00 0:00:09
15:33:44 15:36:32 18.03 0:02:48 0:00:09 34274
16:13:53 16:16:25 18.73 0:02:32 0:00:08
16:21:00 16:23:29 19.42 0:02:29 0:00:08
16:26:00 16:29:42 18.73 0:03:42 0:00:12
16:29:42 16:31:48 19.26 0:02:06 0:00:07
16:31:48 16:35:30 19.42 0:03:42 0:00:11
16:36:32 16:38:51 18.03 0:02:19 0:00:08
16:41:44 16:44:34 19.26 0:02:50 0:00:09
94.00
16:44:34 16:48:18 19.42 0:03:44 0:00:12 -
(15 U1)
16:48:18 16:52:42 18.03 0:04:24 0:00:15
16:55:38 16:59:08 19.26 0:03:30 0:00:11
méﬂ 0:03:25 0:00:11 335.47
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ITLUA IUN 11

191 (RN UINIUN) vhwiniu | 19na Ghluemnismi) | sidamswan
Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
10:57:40 11:00:50 18.03 0:03:10 0:00:11
11:08:26 11:12:10 18.73 0:03:44 0:00:12
11:17:10 11:20:20 18.03 0:03:10 0:00:11
11:28:27 11:32:11 18.73 0:03:44 0:00:12
11:41:50 11:44:10 18.17 0:02:20 0:00:08
11:49:58 11:52:19 19.42 0:02:21 0:00:07
12:01:11 12:04:33 19.42 0:03:22 0:00:10
12:06:33 12:10:10 18.17 0:03:37 0:00:12
12:22:25 12:24:52 19.26 0:02:27 0:00:08
334.37
12:25:52 12:28:54 18.73 0:03:02 0:00:10
12:47:44 12:51:30 18.03 0:03:46 0:00:13
12:54:36 12:58:19 19.26 0:03:43 0:00:12
12:58:19 13:02:59 18.17 0:04:40 0:00:15
13:06:16 13:09:51 18.03 0:03:35 0:00:12
13:09:51 13:13:24 19.26 0:03:33 0:00:11
13:13:24 13:15:30 18.17 0:02:06 0:00:07
13:15:30 13:19:54 18.73 0:04:24 0:00:14
13:21:30 13:24:17 18.03 0:02:47 0:00:09
13:28:19 13:32:44 18.17 0:04:25 0:00:15
13:37:45 13:40:41 18.03 0:02:56 0:00:10
13:45:41 13:48:48 18.17 0:03:07 0:00:10
13:49:48 13:53:06 18.73 0:03:18 0:00:11
14:02:36 14:05:17 19.42 0:02:41 0:00:08
14:08:34 14:11:38 17.19 0:03:04 0:00:11
14:15:44 14:18:00 18.73 0:02:16 0:00:07
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
14:26:27 14:29:11 19.26 0:02:44 0:00:09
14:30:30 14:34:57 18.17 0:04:27 0:00:15
14:41:29 14:45:00 18.03 0:03:31 0:00:12
14:45:00 14:47:42 19.26 0:02:42 0:00:08
14:47:42 14:51:08 18.73 0:03:26 0:00:11
14:55:15 14:58:46 19.42 0:03:31 0:00:11 333.69
15:04:10 15:08:19 18.03 0:04:09 0:00:14
15:16:22 15:20:23 19.42 0:04:01 0:00:12
15:21:36 15:25:38 18.73 0:04:02 0:00:13
15:30:20 15:33:42 18.03 0:03:22 0:00:11
15:40:45 15:42:58 18.17 0:02:13 0:00:07
16:00:23 16:04:30 19.26 0:04:07 0:00:13
16:05:00 16:08:04 18.17 0:03:04 0:00:10
16:29:12 16:33:10 18.03 0:03:58 0:00:13
16:37:40 16:41:33 19.42 0:03:53 0:00:12
165.84
17:10:50 17:14:41 18.73 0:03:51 0:00:12 -
(30 UN)
17:14:41 17:17:57 19.26 0:03:16 0:00:10
17:28:28 17:32:27 17.61 0:03:59 0:00:14
17:42:56 17:45:49 17.19 0:02:53 0:00:10
17:49:03 17:51:49 18.17 0:02:46 0:00:09
Lﬂéﬂ 0:03:22 0:00:11 333.56
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Guly TiHuriua (A1) AoAU AoAY (/a7 Ta9)
10:38:51 10:41:47 18.73 0:02:56 0:00:09
10:49:34 10:52:40 18.73 0:03:06 0:00:10
10:53:10 10:56:39 18.03 0:03:29 0:00:12
11:12:01 11:16:39 18.03 0:04:38 0:00:15
11:18:17 11:21:12 19.26 0:02:55 0:00:09
11:28:36 11:31:58 18.03 0:03:22 0:00:11
11:31:58 11:35:10 18.73 0:03:12 0:00:10
11:49:23 11:52:20 18.73 0:02:57 0:00:09
11:54:20 11:57:40 19.26 0:03:20 0:00:10
336.97
12:28:51 12:33:01 19.26 0:04:10 0:00:13
12:52:28 12:56:29 18.03 0:04:01 0:00:13
13:08:01 13:11:33 19.42 0:03:32 0:00:11
13:22:55 13:26:00 19.42 0:03:05 0:00:10
13:27:30 13:31:00 18.73 0:03:30 0:00:11
13:31:00 13:34:19 18.03 0:03:19 0:00:11
13:38:39 13:41:45 19.26 0:03:06 0:00:10
13:45:33 13:47:48 18.03 0:02:15 0:00:07
13:49:48 13:52:58 19.26 0:03:10 0:00:10
14:03:40 14:06:10 19.42 0:02:30 0:00:08
14:06:10 14:09:21 18.03 0:03:11 0:00:11
14:11:00 14:14:17 18.73 0:03:17 0:00:11
14:27:30 14:30:02 18.73 0:02:32 0:00:08
14:34:37 14:38:05 18.73 0:03:28 0:00:11
14:48:57 14:52:24 19.42 0:03:27 0:00:11
15:03:47 15:07:25 19.26 0:03:38 0:00:11
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87 (VIR UIN:IUN) vhwiniu | 19na Ghluemnismi) | sidamswan
Guly Turunua (A1) AoAY DAY (/a7 Ta9)
15:10:39 15:14:38 18.03 0:03:59 0:00:13 169.61
15:18:37 15:21:24 19.26 0:02:47 0:00:09 (30 Lﬂﬁ)
méﬂ 0:03:17 0:00:11 337.72
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d‘ LY a g 9y a < [ d‘
A1TNN A 1-1 ANINYITIVALUBDIAY ﬂWﬂﬂWii%LUﬂ!L‘U‘U‘ﬂ’J‘lﬂ IUN 1
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 2 54.00
2 unlives 2 (aen) 27.00 1 27.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 2 54.00
5 uniwes s (aen) 27.00 1 27.00
6 unives 6 (aen) 27.00 0 0.00
7 uniwes 7 (aen) 27.00 0 0.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 0 0.00
10 | udthyues 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 diiama @a9) 29.00 10.8 313.20
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4836.05
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 0 0.00
7 uniwes 7 (aen) 27.00 2 54.00
8 unives 8 (aen) 27.00 1 27.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 diiama @a9) 29.00 10.8 313.20
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4836.05
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 2 54.00
2 unlives 2 (aen) 27.00 1 27.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 2 54.00
5 uniwes s (aen) 27.00 1 27.00
6 unives 6 (aen) 27.00 0 0.00
7 uniwes 7 (aen) 27.00 0 0.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 0 0.00
10 | udthyues 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 2 54.00
2 unlives 2 (aen) 27.00 2 54.00
3 unlives 3 (aen) 27.00 2 54.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 0 0.00
7 uniwes 7 (aen) 27.00 0 0.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 0 0.00
10 | udthyues 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 paileaes (Alansy) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 2 54.00
3 unlives 3 (aen) 27.00 1 27.00
4 uniues 4 (aen) 27.00 2 54.00
5 uniwes s (aen) 27.00 1 27.00
6 unives 6 (aen) 27.00 0 0.00
7 uniwes 7 (aen) 27.00 0 0.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 0 0.00
10 | udthyues 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 diudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 wou Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 unlives 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia U
(L) (VM)
1 unlives 1 (aen) 27.00 0 0.00
2 unives 2 (aen) 27.00 0 0.00
3 unives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 unlives 5 (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 uties 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Twdlen Tumsn (nszaey) 402.50 9 3622.50
12 diudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3521AUVY Stem plug (1) 162.80 0 0.00
16 v v (ATansu) 95.00 0 0.00
17 aileaes (Alansy) 45.00 0 0.00
37U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51A159
519013 TanIziia I
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unlives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 2 54.00
4 uniues 4 (aen) 27.00 1 27.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 0 0.00
10 | udthyues 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 dhiudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 N589A3321AUVY Stem plug Gu) | 162.80 0 0.00
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnullode (Nlan3w) 45.00 0 0.00
77U 4858.30
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(1UN) ()
1 upiwes 1 (aen) 27.00 0 0.00
2 umliwes 2 (aen) 27.00 0 0.00
3 umliwes 3 (aen) 27.00 2 54.00
4 umliwes 4 (aen) 27.00 1 27.00
5 undiwes s (aen) 27.00 0 0.00
6 umiwes 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 ufiwed 8 (aen) 27.00 0 0.00
9 ufdiwes 9 (aen) 27.00 0 0.00
10 | umwes 10 (aen) 27.00 0 0.00
11 wenTwdlen Tunsn (nszaev) 402.50 9 3622.50
12 vhifudiea Ga3) 31.06 10.8 335.45
13 ae'lyl (uag) 0.97 68.4 66.35
14 auszida (U1N9) 112.00 6 672.00
15 N5989A3321UAUDY Stem plug #u) | 162.80 0 0.00
16 gauuylvi (Alansy) 95.00 0 0.00
17 fgelodes (Alaniw) 45.00 0 0.00
77U 4858.30
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3 R 5101 . 51159
519M13 TanIziia U
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 2 54.00
6 unives 6 (aen) 27.00 1 27.00
7 uniwes 7 (aen) 27.00 0 0.00
8 unives 8 (aen) 27.00 2 54.00
9 utiwes 9 (aen) 27.00 1 27.00
10 | ufdwes 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 diiaea @a9) 29.00 10.8 313.20
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 15989A3321AUDY Stem plug (1) 162.80 6 976.80
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnallode (Nlan3w) 45.00 0 0.00
37U 5812.85
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3 R 5101 . 51159
519013 TanIziia U
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 unives 6 (aen) 27.00 0 0.00
7 uniwes 7 (aen) 27.00 2 54.00
8 unives 8 (aen) 27.00 1 27.00
9 utiwes 9 (aen) 27.00 2 54.00
10 unies 10 (aen) 27.00 1 27.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 diiaea @a9) 29.00 10.8 313.20
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 15989A3321AUDY Stem plug (1) 162.80 6 976.80
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnallode (Nlan3w) 45.00 0 0.00
37U 5812.85
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3 R 5101 . 51A159
519M15 TanIziia U
(1UN) ()
1 umiwes 1 (aen) 27.00 2 54.00
2 umliwes 2 (aen) 27.00 1 27.00
3 umliwes 3 (aen) 27.00 0 0.00
4 umiwes 4 (aen) 27.00 2 54.00
5 undiwes s (aen) 27.00 1 27.00
6 uniwes 6 (aen) 27.00 0 0.00
7 uriwes 7 (aen) 27.00 0 0.00
8 umliues 8 (aan) 27.00 0 0.00
9 ufdiwes 9 (aen) 27.00 0 0.00
10 | uswes 10 (aen) 27.00 0 0.00
11 weuTwdlen Tuasn (nszaey) 402.50 9 3622.50
12 s (3as) 29.00 10.8 313.20
13 ae'lyl (uag) 0.97 68.4 66.35
14 auszida (U1N9) 112.00 6 672.00
15 N3989A3321UAUDY Stem plug (1) 162.80 6 976.80
16 gauuylvi (Alansy) 95.00 0 0.00
17 puiloaes (Alansw) 45.00 0 0.00
37U 5812.85
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3 R 5101 . 51159
519013 TanIziia U
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 2 54.00
5 uniwes s (aen) 27.00 1 27.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 0 0.00
10 | ufdwes 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 diudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 15989A3321AUDY Stem plug (1) 162.80 6 976.80
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnallode (Nlan3w) 45.00 0 0.00
33U 5835.10
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3 R 5101 . 51159
519013 TanIziia U
(1UN) ()
1 unlives 1 (aen) 27.00 0 0.00
2 unives 2 (aen) 27.00 0 0.00
3 unlives 3 (aen) 27.00 0 0.00
4 uniues 4 (aen) 27.00 2 54.00
5 uniwes s (aen) 27.00 1 27.00
6 unives 6 (aen) 27.00 2 54.00
7 uniwes 7 (aen) 27.00 1 27.00
8 unives 8 (aen) 27.00 0 0.00
9 utiwes 9 (aen) 27.00 0 0.00
10 | ufdwes 10 (aen) 27.00 0 0.00
11 won Tudlen Tumsn (nszaey) 402.50 9 3622.50
12 diudisa Bas) 31.06 10.8 335.45
13 ae'lil (uag) 0.97 68.4 66.35
14 Auszilia (UN3) 112.00 6 672.00
15 15989A3321AUDY Stem plug (1) 162.80 6 976.80
16 gauuylvi (Rlansy) 95.00 0 0.00
17 fnallode (Mlan3w) 45.00 0 0.00
33U 5835.10
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3 - 5101 . 51A159
519M15 Tnizida U
(L) (VM)
1 umiwes 1 (aen) 27.00 0 0.00
2 umliwes 2 (aen) 27.00 0 0.00
3 umiwes 3 (aen) 27.00 2 54.00
4 umiwes 4 (aen) 27.00 1 27.00
5 uniwes s (aen) 27.00 0 0.00
6 umiwes 6 (aen) 27.00 2 54.00
7 uriwes 7 (aen) 27.00 1 27.00
8 umliues 8 (aan) 27.00 0 0.00
9 ufdiwes 9 (aen) 27.00 0 0.00
10 | uswes 10 (aen) 27.00 0 0.00
11 weuTwdlen luasn (nszaen) 402.50 9 3622.50
12 vhifudiea (Bas) 31.06 10.8 335.45
13 ae'lyl (uag) 0.97 68.4 66.35
14 auszida (1N9) 112.00 6 672.00
15 N3989A3321UAUVY Stem plug (1) 162.80 6 976.80
16 pauuy vy (A Tansw) 95.00 0 0.00
17 puiloaes (Alansw) 45.00 0 0.00
33U 5835.10
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3 - 5101 . 51A159
519M15 Tnizida U
(L) (VM)
1 umiwes 1 (aen) 27.00 0 0.00
2 umliwes 2 (aen) 27.00 2 54.00
3 umiwes 3 (aen) 27.00 1 27.00
4 umiwes 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 2 54.00
6 umiwes 6 (aen) 27.00 1 27.00
7 uriwes 7 (aen) 27.00 0 0.00
8 umliues 8 (aan) 27.00 0 0.00
9 ufdiwes 9 (aen) 27.00 0 0.00
10 | uswes 10 (aen) 27.00 0 0.00
11 weuTwdlen Tuasn (nszaev) 402.50 9 3622.50
12 vhifudiea (Bas) 31.06 10.8 335.45
13 ae'lyl (uag) 0.97 68.4 66.35
14 auszida (1N9) 112.00 6 672.00
15 N3989A3321UAUVY Stem plug (1) 162.80 6 976.80
16 pauuy vy (A Tansw) 95.00 0 0.00
17 puiloaes (Alansw) 45.00 0 0.00
33U 5835.10
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3 - 5101 . 51A159
519M15 Tnizida U
(L) (VM)
1 umiwes 1 (aen) 27.00 2 54.00
2 umliwes 2 (aen) 27.00 2 54.00
3 umiwes 3 (aen) 27.00 2 54.00
4 umiwes 4 (aen) 27.00 0 0.00
5 uniwes s (aen) 27.00 0 0.00
6 umiwes 6 (aen) 27.00 0 0.00
7 uriwes 7 (aen) 27.00 0 0.00
8 umliues 8 (aan) 27.00 0 0.00
9 ufdiwes 9 (aen) 27.00 0 0.00
10 | uswes 10 (aen) 27.00 0 0.00
11 weuTwdlen Tuasn (nszaev) 402.50 9 3622.50
12 vhifudiea (Bas) 31.06 10.8 335.45
13 ae'lyl (uag) 0.97 68.4 66.35
14 auszida (1N9) 112.00 6 672.00
15 N3989A3321UAUVY Stem plug (1) 162.80 6 976.80
16 pauuy vy (A Tansw) 95.00 0 0.00
17 puiloaes (Alansw) 45.00 0 0.00
33U 5835.10
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3 - 5101 . 51A159
519M15 Tnizida U
(L) (VM)
1 umiwes 1 (aen) 27.00 0 0.00
2 umliwes 2 (aen) 27.00 0 0.00
3 umiwes 3 (aen) 27.00 2 54.00
4 umiwes 4 (aen) 27.00 1 27.00
5 uniwes s (aen) 27.00 2 54.00
6 umiwes 6 (aen) 27.00 1 27.00
7 uriwes 7 (aen) 27.00 0 0.00
8 umliues 8 (aan) 27.00 0 0.00
9 ufdiwes 9 (aen) 27.00 0 0.00
10 | uswes 10 (aen) 27.00 0 0.00
11 weuTwdlen Tuasn (nszaev) 402.50 9 3622.50
12 vhifudiea (Bas) 31.06 10.8 335.45
13 ae'lyl (uag) 0.97 68.4 66.35
14 auszida (1N9) 112.00 6 672.00
15 N3989A3321UAUDY Stem plug (1) 162.80 6 976.80
16 pauuy vy (A Tansw) 95.00 0 0.00
17 puiloaes (Alansw) 45.00 0 0.00
33U 5835.10
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3 - 5101 . 51A159
519M15 Tnizida U
(L) (VM)
1 umiwes 1 (aen) 27.00 2 54.00
2 umliwes 2 (aen) 27.00 1 27.00
3 umiwes 3 (aen) 27.00 0 0.00
4 umiwes 4 (aen) 27.00 2 54.00
5 uniwes 5 (aen) 27.00 1 27.00
6 umiwes 6 (aen) 27.00 0 0.00
7 uriwes 7 (aen) 27.00 0 0.00
8 umliues 8 (aan) 27.00 0 0.00
9 ufdiwes 9 (aen) 27.00 0 0.00
10 | umlwes 10 (aen) 27.00 0 0.00
11 weuTwdlen Tuasn (nszaev) 402.50 9 3622.50
12 vhifudiea (Bas) 31.06 10.8 335.45
13 ae'lyl (uag) 0.97 68.4 66.35
14 auszida (1N9) 112.00 6 672.00
15 N3989A3321UAUVY Stem plug (1) 162.80 6 976.80
16 pauuy vy (A Tansw) 95.00 0 0.00
17 puiloaes (Alansw) 45.00 0 0.00
33U 5835.10
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Abstract: The objective of this research was to study
rock blasting result using conventional technique in
comparison to stem plug blasting. Parameters
considered  included  fragmentation,  ground
vibration, explosive cost, blasted rock handling
performance and primary crusher capacity. The
study was performed at a limestone quarry in
Thungsong, Nakhon Sri Thammarat province. The
blasting parameters were 3.0 inched drillhole
diameter, 2.5 m burden distance, 3.0 m spacing
and 10 — 11 m bench height. The results of the study
showed that stem plug blasting technique could
reduce the cycle time of backhoe by 6.17%, reduce
ground vibration by 33% and increased the
throughput of the primary crusher by 14-19% when
compared to conventional blasting technique.

Key Words: Quarry blasting, Stem plug blasting,
Rock fragmentation, Ground vibration, Limestone

1. INTRODUCTION

Stem plug blasting has been improve rock and
fragmentation reduce claimed to fly rock and ground
vibration. Bartley, Douglas (2002) showed that stem
plug blasting technique could reduce the size of rock
by 27% and increase capacity of primary crusher by
3% when compared to conventional blasting
technique. Emmanuel (2010) showed that stem plug
blasting technique gave better fragmentation and
increased capacity of primary crusher by 13.56%
when compared to conventional blasting technique.
Holcim Cement company’s in St. Genevieve quarry
reported a substantial of fragmentation improvement
with a Varistem hole plug. The mean size decreased
from 8.373 to 6.589 inches which accounted for 27%
improvement.

In the present study, blasting using stem plug
was evaluated in comparison to conventional blasting
technique. The study was carried on at Pathong
Thungsong limestone quarry in Nakhon Sri
Thammarat province.

2. EXPERIMENTAL

Blasting test was performed at selected mining
faces. Bench height was 10-11 meters. Drillhole
diameter was 76 millimeters. Burden distance and
spacing was 2.50 meter and 3.00 meter respectively
(Fig. 1). Blasting vibration was monitored at various
distance from the blast site. Blasted rock was loaded
by a back hoe. Back hoe cycle time was monitored as
well as the actual capacity of primary jaw crusher.
Comparison between the monitoring results from
conventional blasting and blasting with stem plug
(Fig. 2) were evaluated.

Free face

o0 ©

3.00m

Fig. 1 Blasting pattern used at Pathong Thungsong
mine
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Fig. 2 Stem plug.

3. COMPARISON ON PRIMARY CRUSHER
CAPACITY

The evaluation of the blasting results in term of
crushing ability was done using the comparison of
the actual capacity of primary crusher (see table 1
and 2)

Table 1. Capacity of primary crusher with rock from
conventional blasting

Day Crusher 1 Crusher 3
Hours Tons Hours Tons

1 1.00 23423 6.00 1,684.37
2 7.00 | 2,031.12
3 4.75 1,375.51
4 3.75 1,092.09 | 2.00 582.46
5 1.25 338.06 4.75 1,242.82
6 2.50 806.38 1.00 274.27
7 2.50 783.76 1.50 420.98
8 3.00 874.89 3.75 994.25
9 5.50 1,647.53
10 1.50 445.46 2.50 674.44
11 4.00 1,324.95
12 2.50 742.74 3.75 946.56
13 2.00 579.69 2.25 602.68
14 5.25 1,384.37
15 6.75 1,924.17

Avg. 293.45 ton/hour 275.91 ton/hour

Table 2. Capacity of primary crusher with rock from
stem plug blasting

Date Crusher 1 Crusher 3
Hours Tons Hours Tons

1 1.75 525.61 4.50 1,560
2 3.00 956.42 2.50 761
3 3.75 1,286.02
4 1.75 563.46 3.50 1,009
5 4.75 1,535.14 1.75 578
6 2.50 793.06 3.00 920
7 2.50 874.17 2.25 755
8 2.25 773.66 2.50 834
9 1.50 512.66 3.50 1,182
10 2.00 687.15 1.50 503
11 2.25 790.34 3.00 1,071
12 4.25 1,481.99

Avg. 334.25 ton/hour 327.58 ton/hour
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It can be seen clearly that both crusher 1 and 3 can
crush the blasted rock from the stem plug blasting at
a higher rate. Actual capacity of the crusher 1 for
rock from stem plug blasting was 334 ton/hour
compared to only 293 ton/hour for rock from
conventional blasting.

4. CYCLE TIME OF A LOADER

The cycle time of a back hoe (CAT 330D)
monitored was shown in table 3. It can be seen from
table 3 that stem plug blasting produced blasted rocks
those slightly easier to load by the back hoe. Back
hoe cycle time was slightly reduced from 16.53 to
15.51 seconds.

Table 3. Cycle time of back hoe CAT 330D

Time (s)

No. Conventional Stem plug

blasting blasting
1 16.93 15.35
2 16.52 15.69
3 16.18 15.31
4 16.95 15.27
5 16.61 15.11
6 16.09 15.90
7 16.59 15.96
8 16.80 15.60
9 16.38 15.63
10 16.13 15.61
11 16.28 15.30
12 16.99 15.55
13 16.07 15.95
14 16.51 15.22
15 16.95 15.26
Avg. 16.53 15.51

5. BLASTING VIBRATION

Blasting vibration data were plotted in a scaled
distance model plot (U.S.Bureau of mines) and in a
DIN Standard 4150 plot in Fig. 3 and 4. In order to
make comparison of blasting vibration measured at
different distance, the term “normalized vibration
level, VL” was proposed based on scaled distance
model as follows (see table4 and 5)

ppv = k(SD)™ ,m=1
ppv = Peak particle velocity (mm/s)
SD = Scaled distance
- RIQ%
R = Distance from the blasting point
to the monitor location (m)
Q = Explosive charged per delay (kg)
VL = SDxppv
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Fig. 3 Blasting vibration with and without stem plug
plotted in the scaled distance model
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Fig. 4 Vibration plot according to DIN Standard
4150

It was quite clear that most data points
according to stem plug blasting in both Figure 3 and
Figure 4 were well below those belonging to
conventional blasting except two data point where
there were holes the rocks were thrown from the top
of the blast hole. This action released some energy so
that the ground vibration was reduced. According to
table 4 and 5, the average value of normalized
vibration level was 195.9 when blasting with
conventional technique. Blasting using stem plug
could reduced the normalized vibration level down to
131.1 which as accounted for 33% decreases.
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Table 4. Conventional blasting vibration

R SD ppv
m) | (mke®®) VL
mm/s Hz
50 5.77 21.00 | 51.0 | 121.1
50 5.77 31.70 | 57.0 | 183.0
75% 8.66 7.52 57.0
92 10.62 16.00 | 51.0 | 170.0
76 8.78 25.10 | 51.0 | 220.3
115 13.28 2890 | 57.0 | 383.8
223 25.75 6.05 30.0 | 155.8
254%* 29.33 2.71 64.0
151 17.44 9.87 85.0 | 172.8
141 16.28 8.48 47.0 138.1
174 20.09 10.90 | 100.0 | 219.0
* Rock is ejection while is blasting.
Table 5. Stem plug blasting vibration
R SD ppv
m | oke™) T Tz ] ¢
50 5.77 26.00 | 73.0 | 150.1
50 5.77 2820 | 73.0 | 162.8
50 5.77 21.60 | 47.0 | 124.7
80 9.24 2140 | 64.0 | 197.7
200 23.09 443 | >100 | 102.3
100 11.55 13.00 | 43.0 | 150.1
110 12.70 7.78 20.0 98.8
122 14.09 5.16 43.0 72.7
103 11.89 6.33 57.0 75.3
156 18.01 7.48 37.0 | 164.1
103 11.89 12.00 | 73.0 | 134.7

According to table 4 and 5, the average value of
normalized vibration level was 195.9 when blasting
with conventional technique. Blasting using stem
plug could reduced the normalized vibration level
down to 131.1 which as accounted for 33%
decreases.

6.CONCLUSION

It could be concluded that blasting with stem
plug could improve rock fragmentation and increase
crushing capacity by 14-19%. Loader cycle time was
also found to be around 6.17% less. Vibration level
could be reduced by 33% with stem plug blasting.
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