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UJI KEAUSAN AGREGAT UNTUK JALAN

DENGAN MESIN LOSANGELES
SNI. 03 - 2417 - 1991

2

Benda Uji . Agregat Kasar ex Banjaran
Gradas Pemeriksaan / \
(§ o )
Saringan I/ « 1
w%eraﬁgr)
L olos Tertahan
oo or
76,2 mm (3inci) 65,3 mm (2%inci) |
65,3 mm (2%inci) | 50,8 mm (2inci). |
50,8 mm (2inci) 37.5mm /sf'?(l 'nC|/) §
37,5mm (1%inci) | 25,4 mri (}|nci7)\;f(\\Q
25,4 mm (1inci) }é?mm 7 (%ingi)
2 A 5.000 5.000
19 mm (%4 inci) - XZ/S mm :>\'~3($/zinci)
12,5 mm (1/21@\ 95 mn*// (3/g inci)
9,5mm <(§\(8/(mci) 6,3mm (Yaindi)
63mm (¥ inc) | 475mm (No. 4)
475mm  (No.4) |236mm (No. 8)
J/ur)yéhber at (a) 5000 5000
Berat tertahan saringan No, 12 sesudah 3.995.9 3.933.95
| percobaan (b)
Vg
Keasusan| = 2=Pa100% = 2000=39959 1000 = 20,10 %
a 5.000
Keasusan Il = 2=P4100% - 2000=393395 106 = 21,34 %
a 5.000
0, 0,
Rataraa = 20-10%+21.34% _ 2072 %
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PENGUJIAN AGREGAT TERHADAP BENTUR

DENGAN MESIN IMPACT

SNI. 03 — 4426 — 1997

Benda Uji . Agregat Kasar ex Banjaran
K eadaan . Kering , \
A \( =~
Uraian i( B
w
Berat contoh lolos saringan 12,5 cm tertahan saringan |- 703 80
10 cm + takaran, (A), gram Bl ’
Berat takaran, (B), gram | 4095
v
Berat contoh sebelum diuji, (A-B), gram 0 Y ~.294,3
Berat lolos saringan 2,36 mm (NO\% (7C)i;‘ g&n Ax\ . 354
¢ . -1000/% Y 12 %

Nilal Impact =
A

Q,
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PENGUJIAN INDEKSKEPIPIHAN

BS. 812 -75
Benda Uji . Agregat Kasar ex Banjaran
UKUF & Uklgan Lubang | Berat Berat | Berat | Indeks
Saringan ot (mm) Tertahan| Lolos | Total Kepm%]
Lebar |Panjang| (9) (ar) @) | (2/&
6350-50,80 | 3429 | 100 KNGO
50,80-38,10 | 26,67 90 NN
38,10- 25,40 | 19,05 80
25401910 | 1334 | 70 &
19,10- 12,70 9,53 50 462,2 58,]: | 520,3 11,167
12,70 - 9,52 6,68 40 360,1 ) 17*237 532,4 32,363
952-635 | 48 | 30 | 3862 | 1379 | 5241 | 26312
~\ \\ A > |
) ) §§\> v
23,281




PENGUJIAN KELEKATAN AGREGAT

TERHADAP ASPAL
SNI. 03 — 2439 - 1991

Benda Uji . Agregat Kasar ex Banjaran
Hasil Pengamatan
Uraian v<\K
O x

. . o
L uas permukaan benda uji yang masih
terselimuti aspal sesudah perendaman \\ > 05 %
selama 16 — 18 jam

> 05 %

Hasll Rata—rat}?
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PENGUJIAN BERAT JENISDAN PENYERAPAN
AGREGAT KASAR
SNI. 03 — 1969 — 1990

Benda Uji . Agregat Kasar ex Banjaran
A B
Berat benda uji kering; Bk 14814 752\5
Berat benda uji kering permukaan jenuh ; Bj 1.5(%1,3!/> \\\7',/67
Berat benda uji di dalam air; Ba 9432 481,1
0

2

= Rata—
( \A\ B Rata

Bk . 7/,/
Berat jenis (bulk)= Yoo | 2,640 | 2,632 | 2,636
Bj — Ba AR
Berat jenis kering permukaan jenuh = AB} A«QQZ,681 2,683 | 2,682
/;;x
Berat jenis semu (apparent E‘% 2,753 | 2,773 | 2,763
Penyerapan (absorps) ol@/()% 1,546 | 1,927 | 1,737
/\ \\
SN




PENGUJIAN ANALISIS SARINGAN
AGREGAT HALUSDAN KASAR
SK.SNI -M .08.1989-F

Benda Uji . Agregat Kasar ex Banjaran
Berat Kering : 2501.60  gram A \\
luran Berat KoBm;;?tif Jum/lar}P@sq.

Saringan Tertahan Tertahan

(9r) (ar) Ter/E an L ewat
3inci ; ; s ]

2 Yinci - - Q / _ - -
2inci - Y QA ]

1 %inci - S \\\ \> -
1ind 000 | 250060 0 100
Yainci 3252 2.501,60 13 98,7
Vind | 147845 | 246908 59,1 39,6
3g inci 547,85 T 90063 21,9 17,7
No.4 N 315,20 442,78 126 5,1
No.8 20,01 127,58 08 43

 No.16 i i i i
 No.30 25,02 107,57 1 33

No. 40 i i i i
No. 50 17,51 82,55 0,7 2,6
No. 100 10,01 65,04 04 2,2
No. 200 15,01 55,04 06 1,6

Pan 40,03 40,03 16 0
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PENGUJIAN SAND EQUIVALENT
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SNI. 03 — 4428 — 1997
Benda Uji . Agregat Halus ex Banjaran
. No. Contoh
Uraian
A B
Teratinggi tangkai penunjuk ke dalam SN/
gelas ukur (gelas dalam keadaan 10,15 % 4&), :
kosong)
>
Baca skala lumpur \\
(Pembacaan skala permukaan lumpur 6, 15 / 5,60
lihat pada dinding gelas ukur) O«
~ /
P K,/{/ )
Masukan beban, baca skala beban pada \\ A\©
_ _ ) 13 %& 13,55
tangka penunjuk )
/ a o
7 \\\x )
Baca skala pasir Ay
3,05 3,40
(Pembacaan (3)@7 1)) A\ o/
Nilai Sanqu ivalent // >
49,59 60,71
_ Skalapaél{ (4) *100%
Skalalumpur 2
}Qt&rata nilai Sand Equivalent 55,15
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PENGUJIAN BERAT JENISDAN PENYERAPAN

AGREGAT HALUS
SNI. 03 -1970 - 1990

Benda Uji . Agregat Halus ex Banjaran
A | B\
Berat benda uji kering permukaan jenuh (SSD) ; 500 gr 500 | 500
Berat benda uji kering; Bk 492&( 4917
Berat piknometer diisi air (25 °C) 2.1OQ,7 1.966,8
Berat piknometer + Benda Uji SSD + air (25° C) /«‘f 2.413,7 | 2.280,2
\ - Rata-
f/ 8 A A B Rata
. Bk RN A\
Berat jenis (ulk) = ———— | 2,635 | 2,635 | 2,635
: (bulk) B-+500-Bt \\ A«”\\Q
Berat jenis kering permuk M SO0 2,674 | 2,679 | 2,677
yy B+§OOQ Bt
Berat jenis semu = 2,742 | 2,758 | 2,720
: (apbé;' @ B+ Bk,z Bt
Penyerapan (absorpsi) = M ¢100% 1,482 | 1,688 | 1,585



PENGUJIAN ANALISIS SARINGAN
AGREGAT HALUSDAN KASAR

SK.SNI -M .08 .1989 - F

Benda Uji . Agregat Halus ex Banjaran
Berat Kering : 601.2 gram A \\
luran Berat KoBm;;?tif Jum/lar}P@sq.
Saringan Tertahan Tertahan
(9r) (ar) Ter/E an L ewat
3inc i i PR ]
2 %%inci - - / - -
2inci - NG v -
1 %inci - S \\\ \> -
Linci S \o - -
Yainc @~ ' '
Y inci : N 7 - - -
¥ginci 0,00 601,2 0,00 100
No.4 120 601,20 0,20 99,8
N 0.8 167,73 600,00 27,90 71,9
No. 16 i i i
 No.30 210,42 432,27 35,00 36,9
No. 40 - - -
No. 50 33,07 221,85 5,50 314
No. 100 56,51 188,78 9,40 22
No. 200 42,69 132,27 7,10 14,9
Pan 89,58 89,58 14,90 0




90



PENGUJIAN SAND EQUIVALENT
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SNI. 03 — 4428 — 1997
Benda Uji : Pasir Pantai ex Indramayu
. No. Contoh
Uraian
A B
Teratinggi tangkai penunjuk ke dalam SN/
gelas ukur (gelas dalam keadaan 10,15 % 4&), :
kosong)
>
Baca skala lumpur \\
(Pembacaan skala permukaan lumpur 7 35 / 5,88
lihat pada dinding gelas ukur) O«
S v
Masukan beban, baca skala beban pada \\ "%
_ _ ) 137 14,4
tangkal penunjuk / O
/ a o
7 \\\x )
Baca skala pasir Ay
3,35 4,25
(Pembacaan (3@ 1)) i\ /
Nilai Sanqu ivalent // >
48,30 72,28
_ Skalapaél{ (4) *100%
Skalalumpur 2
}Qt&rata nilai Sand Equivalent 60,29 %
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PENGUJIAN BERAT JENISDAN PENYERAPAN
AGREGAT HALUS
SNI. 03 -1970 - 1990

Benda Uji : Pasir Pantai ex Indramayu
A | B\
Berat benda uji kering permukaan jenuh (SSD) ; 500 gr 500 | 500
Berat benda uji kering; Bk 4915 | 4915
Berat piknometer diisi air (25 °C) 1.495,1@ 1.333,38
Berat piknometer + Benda Uji SSD + air (25° C) (] 1.800,15 | 1.637,35
oL Rata-
/// 8 A A B Rata
- Bk RN >
Berat jenis (bulk) = ——— | 2,517 | 2,507 | 2,512
: (bulk) B+500-Bt - \\ N.r;\\@
Berat jenis kering permuk M SO0 2,561 | 2551 | 2,556
}n” B+§€)OQ Bt
Berat jenis semu = 2,632 | 2,621 | 2,626
: (apbé;' @ B+ Bk,z Bt
Penyerapan (absorpsi) = (j%kBﬁ ¢100% 1,729 | 1,729 | 1,729

- <\
/ ~ N\ “/
N -
\ [
: ’/ /

V



PENGUJIAN ANALISIS SARINGAN
AGREGAT HALUSDAN KASAR
SK.SNI -M .08.1989-F

93

Benda Uji . Pasir Pantai ex Indramayu
Berat Kering : 709.50 gram A x
o | s | Ko | e
=aringan (9r) Ter(;?g\an Tert%n L ewat
3inci B} i \ -
2 12indi . . - i
2inci - NG > -
11/2inc . e e i
1inci S S 0 ) ; ]
34 inci - [ : _
U2inc RN - _
38inc - i ] ]
No.8 - - - - -
@ No. 16 i i i i
. No.30 - - - _
No. 40 0 709,50 0,00 100,00
No. 50 104,85 709,50 14,78 85,22
No. 100 508,80 604,65 71,71 13,51
No. 200 93,45 95,85 13,17 0,34
Pan 2,40 2,40 0,34 0,00
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HASIL PENGUJIAN ASPAL PADAT
Jenis Penetrasi 60/70

95

V4

P
BN

NN
I -~
\\/ )
</

—

/

x\

N

AN
AN A
/,

_ - Hasi| | Persyaratan
No. Jenis Pengujian . an
Uji Min |Maks S&
1 | Penetras 62 | 60 | 79 'yo;iif/r/nrﬁ
2 | Titik lembek 488 | 48 58\ eC
3 | Daktilitas >140 | 100 > Cm
4 | Kelarutan dalam C,HCls 99,691 | 99 | - | %berat
5 | Titik nyala (coc) B 29 [200| - | °c
6 | Beratjenis R %03219/ ,~ 10 — | gr/ml
7 | Kehilangan berat (thin film Q@ test) o,/;ogfiig\ ~ | 08 | %berat
8 | Penetrasi setelah kehi ?ﬁ@p berat R 808 | 54 | - | %asi
9 | Daktilitas setelah kehﬁa@an ber/,a;;%s >140 | 50 | - cm
10 | Titik Iempgkset\eb@ kehilgngéh)bérat 502 | - | - | °c



PENGUJIAN PENETRASI

SNI 06 — 2456 — 1991

96

O\
<\ /)

/ Penetrasi rata-rata

v

‘a\/

_ 62+62

62°C

Didiamkan pada suhu Mula :
ruang Selesai :
Direndam pada 25° C Mulai Suhu waterbath  : ZBXG
Selesai : o AN
Pemeriksaan penetrasi Mula : Suhu dlat N :25°C
pada suhu 25° C Selesai : N0e
O < ~ Benda Uji
Penetrasi pada 25° C, 100 gr, 5 detik — D
P e 11 WY
Pengamatan 1 N 6L - x\ 62
Pengamatan 2 Y% 62 | 62
Pengamatan 3 ZIRN 62 62
Pengamatan4 N 63 62
Pengamatan 5 N 62 62
— AN
N\ %ta—r ata 62 62
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PENGUJIAN TITIK LEMBEK
ASPAL DAN TER
SNI 06 — 2434 — 1991

Direndam pada 25° C Mula : Suhulemaries :
Pemeriksaan titik lembek | Mulai 4 ”g\\
Selesai: N
Suhu yang diamati Waktu (detik) -~ || Titik lembek
No. — et
°C °F I N I
1 5 41 ZaN\\N Aad
2 10 50 o | ‘o
N er
3 15 58
4 20 118
5 25 176
6 30~ g6 | 242 235 488 °C | 488 °C
_ o N
7| \35% 5 304 205
8 | 40 104 362 354
/ 9 45 113 420 416
10 50 122
1 55 131

Titik lembek rata_rata = MZ‘BB

= 48,8°C



98

PENGUJIAN DAKTILITAS
SNI 06 — 2432 — 1991

Contoh dipanaskan Mula :
Selesai :

Didiamkan pada suhu Mula :
ruang Selesai :

& B 2%
( ‘
~ \‘\,,//,
RS <\ :

Direndam pada 25° C Mula :

o
wt{iﬁvategaﬁ? £ 25° C

Selesai : e
Pemeriksaan daktilitas Mulai : % 1;S®alat :25°C
I v/ )
pada suhu 25° C Selesai : o P
o Y
- K %
—— N0 / .
Daktilitaspada 25° C, 100 gr, ) . BendaUji
5 detik / ) I o Il Y,
Pengamatan 1 PN > 140
Pengamatan 2 5140
Rata—rata > 140




PENGUJIAN KELARUTAN C,HCIj3
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ASTM D - 2042
Penimbangan Mula :

Selesai :
Pelarutan Mulai : o f\

Selesai : p 47\\9

‘ N\
Penyaringan, pengeringan, | Mulai : N
. - , o
penimbangan Selesai : NG
Berat erlenmeyer + aspal @%16 - gr or
o 4 R
Berat erlenmeyer kosong — /%Q 4 gr or
Berat aspal (a) A ) 22342\\ or gr
Berat cawan gooch + end // Q2944 ar ar
— ¥
Berat cawan gooch kg ng <} 07874 gr gr
Beratendapan (b) | | 0007 ar ar
Persen endapan (b RN 0,3092 % %
) Q\\X&ata_r ata 0,3092 %
M) Kelarutan 100 - 0,3092 = 99,6910 %
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PENGUJIAN TITIK NYALA

ASPAL DAN TER
SNI 06 — 2433 — 1991

Contoh dipanaskan Mulai : Suhu oven D
Penuangan Mula : Suhu péﬁufan\%an\\
Pemeriksaan Mula : Titik%nyal%:)erki raan :
Sampai 56° C di bawah | Mulai : %/mmit
titik nyala T
Sampai 28° Cdibawah |Mula : | 5-6° Cimenit
titik nyala Selesai: / X K
) 'ﬁ:tl?(l r??;\ll:h | P%%an Peg\l?acaan Suhu Titik Nyala
51 ) NS
46 /

329° C

<= a1
26
21
16
6




PENGUJIAN BERAT JENISASPAL PADAT

SNI 06 — 2488 — 1991

101

Contoh dipanaskan Mula : Suhu oven :25°C
Selesai :
Didiamkan pada suhu Mulai : o f\
ruang Selesai : « \<\
N\
Direndam pada 25° C Mulai Suhu waterbath - 25° C
. , o
Selesai : e
Pemeriksaan berat jenis | Mulai :
Selesai : o <
‘\ - P
: o = é 7‘/,:\\0\,\
Berat picnometer + aspal && 6 1546@ ar 66,5693 ar
Berat picnometer kosong /// 515773 or 51,8733 ar
dAON\©
Berat aspal () P X 115773 gr | 11,6933 gr
Berat picnometer + air J, ; // B 152,2376 or 154,6806 or
Berat picnomet vOsong N\ 51,5773 ar 54,8733 ar
Berat air (b) \\ N 100,6603 gr | 99,8073  gr
Berat pi chb;%er + aspal +air 154,6656 gr | 1550385 g
| Berat picnometer + aspal 631546 gor | 665693 g
‘ Perat air (c) 89,5510 or 88,5692 ar
11s aspa (b-c) 11,1493 or 11,3381 ar
- Berat aspa
Berat jenis = ;asp 1,0383  gr/ml 1,0316  gr/ml
Is aspal
Rata-rata 1,0349 gr/ml




PENGUJIAN KEHILANGAN BERAT
(Thin Film Oven Test)
SNI 06 — 2441 — 1991

AN

102

V4

Contoh dipanaskan Mula : Suhu oven :130° C
Didiamkan pada suhu Mulai : Suhu ogén(\x $163°C
ruang Selesai :

Pemeriksaan kehilangan | Mulai : ‘%J aspd :163° C
Berat pada 163° C Selesai : ) N

O«
Berat cawan + aspa P \%\7\§23 \gr 101,5882 ar
Berat cawan kosong && 85, 6229x or 50,5755 or
Berat aspal (a) // > /\;61\.5503 or 51,0127 ar
Berat sebelum pemanc an | 1471723 or | 1015882 o
N / / \;kr //
Berat setelah p%nﬁanaéan o | 1471646 g | 1015814 g
Kehllangan berat}bg N 0,0077 or 0,008 or
Kehulanga}lbgrai =~ +100% 00125 % | 00133 %
/ ‘ Rapé@faté 0,0129 %
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PENGUJIAN PENETRASI
SETELAH KEHILANGAN BERAT
SNI 06 — 2456 — 1991

Direndam pada 25° C Mula : Suhu waterbath : ZEX

Selesai : <& f\ >
Pemeriksaan penetrasi Mula : Suhu algt[ /x $25°C
pada suhu 25° C Selesai : e

Penetrasi pada 25° C, 100 gr, 5 detik

>
L L L \
Pengamatan 1 v %1 ;_“j*\@?
Pengamatan 2 B0 | Bl
Pengamatan 3 ) V4 §OQ 49
Pengamatan4 / 50 50
Pengamatan 5 W N RN 50 50
_— Rata-rata. 50,2 50
(VAN
S

F’e@asr raaraa = 222+90
N 2

Y = 50,1°C




PENGUJIAN DAKTILITAS

SETELAH KEHILANGAN BERAT
SNI 06 — 2432 — 1991

104

Direndam pada 25° C Mula :
Selesai :

Suhu waterbvath | , 2&@

Pemeriksaan daktilitas Mula :

Sthudat  125°C
N

pada suhu 25° C Selesai :

Daktilitas pada 25° C, 100 gr, o " Benda Uji

S detik DRGSR Y \
Pengamatan 1 1 s140 QD

Pengamatan 2 / / >/{40 1

Rata-rata P > 14(} \\
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PENGUJIAN TITIK LEMBEK ASPAL DAN TER
SETELAH KEHILANGAN BERAT
SNI 06 — 2434 — 1991

Direndam pada 25° C Mulai : Suhulemaries :
Selesai o /\
Pemeriksaan titik lembek | Mulai % ”g\\
Selesai e
L
Suhu yang diamati Waktu (detik):{ | Titik lembek
He °C °F T R VA B 1
1| s 4 AN b
2 10 50 VNS O
3 15 5 | 6 |
. - «@ o
5| 25 | 7 |
6| 30 8% | 240 502 °C
7| éfk . 5 300
8| 40 104 362
| 9| 45 113 420
110 50 122 480
1| 55 131
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PERCOBAAN MARSHALL <\X y)
~ :
Uji Kadar Aspa Optimum Berat jenis bulk agregat : 2\63%\\
Aspa Penetrasi 60 Berat jenis effektif agregat % ,690
Agregat ex Banjaran Berat jenis aspal o b0349
Percobaan Standard Kalibrasi Proving Ring/ - /\ NS 4,61
IR
No. Kadar Berat Benda Uji Is Berat Jenis Campuran S \// | . Marshall
Benda | _A%d Benda : VMA | vim | ves [|Pembacaanl g | Stabilitas | Keldenan | o o
Uit | oo™ | Kering | sso | Dalamair| uji | PedalMaksmum) DN N Terkorelt| - (Flow) | ")
(Bulk) Teoritis A~ v
A-1 6 11359 | 11403 | 6161 | 52420 | 2167 2454 | 2727 | 176 | asas2 218 093 | o463t | 295 | 316824
A-2 6 1.155,4 1.161,0 630,3 530,70 2,177 2,4§4\ 22,\364 ll,@x 49,472 195 0,93 836,024 3,10 269,685
A-3 6 1.138,5 1.149,0 628,9 520,10 2,189 2,454 \21/,940 19,816 50,702 199 1,00 917,390 2,85 321,891
Rata-rata 6 525,00 2,178 ;(§54 22,344 \: '11,277 49,542 896,015 2,97 302,800
B-1 6,5 1.135,0 1.140,2 628,7 511,50 _2,25{9 : 2,437 2‘1/,23‘2\?\ 8,936 58,034 225 1,00 1.037,250 3,05 340,082
B-2 6,5 1.155,0 1.158,0 631,3 526,70 2,193 \| \2,>437 ) \,(22\,217 10,005 54,966 215 0,96 951,504 3,30 288,335
B-3 6,5 1.150,4 1.157,7 637,9 519,80 \\ZK\Q{Q’» / 2,437 / /é1,498 9,174 57,328 220 1,00 1.014,200 2,95 343,797
Rata-rata 6,5 %33 / ,‘ 2,268 4,437“/ 21,669 9,372 56,776 1.000,985 3,10 324,071
Cc-1 7 1.160,3 1.163,6 643,7 519,58\ 2,232 < V \ '2,419 21,261 7,746 63,566 230 1,00 1.060,300 3,40 311,853
C-2 7 1.149,3 1.154,9 639,4 : g 7\5%5,50 2,229 "u/ ’2,419 21,342 7,841 63,260 260 1,00 1.198,600 3,05 392,984
Cc-3 7 1.156,2 1.160,7 640,6\ ‘ 52&,10 2,223 2,419 21,570 8,108 62,412 230 1,00 1.060,300 3,00 353,433
Ratarata| 7 | sw50 | 228 | 2419 | 21301 | 78 | 63079 1106400 | 315 | 352,757
D-1 75 1.161,2 1.164,5 /)64613 o/ 518,20 2,241 2,402 21,367 6,706 68,616 259 1,00 1.193,990 3,15 379,044
D-2 75 1.158,3 /1164,‘9\/ ’/l650,8 514,10 2,253 2,402 20,938 6,197 70,404 261 1,00 1.203,210 3,40 353,885
D-3 75 1.167,4 1.174,0 ) 654,7 519,30 2,248 2,402 21,114 6,406 69,659 251 1,00 1.157,110 3,20 361,597
Rata-rata 75 \ ‘/ 517,20 2,247 2,402 21,140 6,436 69,560 1.184,770 3,25 364,842




PERCOBAAN MARSHALL
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Uji Kadar Aspal Optimum Berat jenis bulk 2,636
Aspal Penetras 60 Berat jenis effektif agregat 2,690
A(
Agregat ex Banjaran Berat,jafiis/g/spél \ 1,034
Percobaan Standard Kélibraﬁ Prci\/i ng Ring 4,61
O L
No. I\A:;; Berat Benda Uji Is Berat Jenis Campuran o Pembacaan | stabilitas
Benda | Terhadap : ] Bea Pagar pmaksmum| - VMA | VIM VB | stabilitas | K" | Terkoreks
Uji o Kering SSD Dalam Air Uji ®ulkY | Tearitic > N

E-1 8 1.159,4 1.165.1 653,4 511,70 2,266 2,385 7 20@}1 4,994 76,131 274 1,00 1.263,140
E-2 8 1.172,4 1.179,3 662,1 517,20 2,267 2,385 ;2720,885 4,950 76,299 288 1,00 1.327,680
E-3 8 11663 | 11691 651,7 517,40 | 4?2/54 2385 | 21327 5,481 74,300 272 1,00 | 1.253,920
Rata-rata 8 51543 | 2 ‘:’/5/2;38‘5 21,044 5,142 75,576 1.281,580
F-1 8,5 1.176,8 1.179,9 661,7 |- 5}8‘\{\9\ / 2271 /’\72,368 21,170 4,100 80,631 260 1,00 1.198,600
F-2 8,5 1.176,8 1.180,1 663,7\/\ / /5i6,40 g ) 2,279~ ) 2,368 20,897 3,768 81,969 278 1,00 1.281,580
F-3 8,5 1.175,7 1.178,8 6§3,1 \515,70 82,280 2,368 20,864 3,728 82,134 270 1,00 1.244,700
Rata-rata 8,5 A 516,76 | 2,277 2,368 20,977 3,865 81,578 1.241,627
G-1 9 1.178,8 1181,3 6%\%2 ) 519,10 2,271 2,352 21,606 3,431 84,121 271 1,00 1.249,310
G-2 9 1.179,6 1/.182,20 % 662,3 519,90 2,269 2,352 21,673 3,514 83,786 270 1,00 1.244,700
G-3 9 1.179}Y A ‘1‘.1/81,5 | 662,6 518,90 2,272 2,352 21,562 3,377 84,337 259 1,00 1.193,990
Rata-rata 9 : ;\ ' 519,30 2,271 2,352 21,614 3,441 84,081 1.229,333
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PERCOBAAN MARSHALL

Uji : Substitusi 0% Pasir Pantai Berat jenis bulk agr 2,636

Aspal : Penetrasi 60 Berat jenis effe(lf{AaQr 2,754

Agregat : ex Banjaran Berat jenis aspal 1,0349

Percobaan : Standard Kalibrasif P(ré\}i\ng Ring : 4,61
No. ﬁig:{ Berat Benda Uji |'si Berat Jenis Campuran | ¢ ‘ ;‘\‘//‘ . ‘ Pembacaan Stabilitas
BEr}?a Terhadap . . Ban.(.ja Padat M aksimium YWMA— VIM VFB Stabilitas Koreksi Terkoreksi

Campuran| Kering SsSb Dalam Air " (Bulk) Teom'té\ ) R
0%-A-1 8,175 1.170,1 1.172,6 658,5 514,10 2,276 = 2,/4\\25\ NG 20,7150 kk6,133 70,393 270 1,00 1.244,700
0%-A-2 8,175 1.170,5 1.173,6 657,8 515,80 2,269 2;425 N3 20//,794\5&\\ / 6,411 69,400 266 1,00 1.226,260
0%-A-3 8,175 1.165,0 1.167,9 654,9 513,00 2,271 2,425 7 2(){8\9}]. 6,342 69,643 268 1,00 1.235,480
Rata-rata 8,175 514,30 ),272 2,425 (|7 ,‘77‘20',852 6,295 69,812 1.235,480
,, /PERCOBAQA\]\MARSHALL
/ O\ N\

Uji : Substitusi 10% Pasir Pantai \ Berat jenis bulk agregat : 2,635

Aspal : Penetrasi 60 ? . Berat jenis effektif agregat : 2,719

Agregat : ex Banjaran . § ’ Berat jenis aspal : 1,0349

Percobaan : Standard ‘ Kalibrasi Proving Ring : 4,61
No. ﬁig:{ Berat Benda Ujﬁ“ Isi /Berat Jenis Campuran Pembacaan Stabilitas
an.qa Terhadap . :'/ \ . Ben_(_ja Padat M aksimum VMA VIM VFB Stabilitas Koreksi Terkoreksi

JI Campuran Kering SSD\\ D/?Iam Air Uji (Bulk) Teoritis

10%-A-1 8,175 1.138,6 w1;513§,8‘ } - 6317 508,10 2,241 2,400 21,909 6,620 69,785 253 1,04 1.212,983
10%-A-2 8,175 1.199//3/:‘ | 11619 646,2 515,70 2,250 2,400 21,593 6,242 71,091 270 1,00 1.244,700
10%-A-3 8,175 1.149,1 || 1.;@19,5 638,1 511,40 2,247 2,400 21,697 6,367 70,656 222 1,00 1.023,420
Rata-rata 8,175 | 511,73 2,246 2,400 21,733 6,410 70,511 1.160,368
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Uji Substitus  20% Pasir Pantai Berat jenis bulk agregat
Aspa Penetrasi 60 Berat jenis effektif agregat
Agregat ex Banjaran Berat jenis aspal
Percobaan Standard Kalibrasi Proving Ring
/ = <
No. Kadar Berat Benda Uji Is Berat Jenis Campuran X\“W Marshall
Aspal RN Pembacaan . Stabilitas | Kelelehan .
Benda Benda - VMA VIM “VFB - Koreksi : Quotient
Uji Terhadap Keri ssD Dalam Ai Uji Padat |Maksmum & Stabilitas Terkoreksi [ (Flow) (MQ)
Campuran ering amAlr (Bulk) Teoritis . : LS
20%-A-1 8,175 1.138,0 1.139,7 629,4 510,30 2,230 2,398 722,227 \1,016 XS 68@1“36 235 1,00 1.083,350 3,10 349,468
20%-A-2 8,175 1.152,6 1.154,6 630,5 524,10 2,199 2398 | 23304 8303~ \f\,\GZf,372 220 0,96 973,632 3,10 314,075
20%-A-3 8,175 11743 1.176,0 641,8 534,20 2,198 2,39%\ 23,337 8,3/%{ 64,252 235 0,96 1.040,016 3,90 266,671
Rata-rata 8,175 522,87 2,209 2,398 \25,956 et 7;887 65,686 1.032,333 3,37 310,071
COBAAN MARSHALL
Uji Substitusi 40% Pasir Pantai \ /E{eép jenis bulk agregat 2,626
Aspal Penetrasi 60 / - |Berat jenis effextif agregat 2,720
a o3
Agregat ex Banjaran <\ Berat jenis aspal 1,0349
Percobaan Standard N / Kalibrasi Proving Ring 4,61
K adar N RSN N
Berat Benda Uji Berat Jenis Campuran
No. Aspal RN U P Pembacaan | stailitas | keietenan | Vsl
Benda = Benda - VMA VIM VFB - Koreks . Quotient
Uji Terhadap Kerl ssD DaJ A\ Uji Padat |Maksmum Stabilitas Terkoreks [ (Flow) (MQ)
Campuran| €1N9 =am A (Bulk) | Teoritis
40%-A-1 8,175 11738 1.17676/‘? > 6369 539,70 2,175 2,400 23,948 9,39 60,764 208 0,93 891,758 3,80 234,673
40%-A-2 8,175 1.162,2 /1164Q/ 1 /6543 529,70 2,194 2,400 23,278 8,598 63,064 170 0,96 752,352 3,70 203,338
40%-A-3 8,175 1.166,8 11681 | 6378 530,30 2,200 2,400 23,062 8,340 63,835 230 0,96 1.017,888 3,80 267,865
Rata-rata 8,175 | | 533,23 2,190 2,400 23,430 8,778 62,554 887,333 3,77 235,292
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Uji Substitus  60% Pasir Pantai Berat jenis bulk agregat
Aspa Penetrasi 60 Berat jenis effektif agregat
Agregat ex Banjaran Berat jenis aspal
Percobaan Standard Kalibrasi Proving Ring
/ = <
No. Kadar Berat Benda Uji s Berat Jenis Campuran A ‘~// J) . Marshall
Aspal RN Pembacaan . Stabilitas | Kelelehan .
Benda Benda - VMA VIM “VFB - Koreksi : Quotient
Uji Terhadap Keri ssD Dalam Ai Uji Padat |Maksmum & Stabilitas Terkoreks [ (Flow) (MQ)
Campuran| "“€1N9 amAlr (Bulk) | Teoritis N « R
60%-A-1 8,175 1.162,9 1.165,1 631,6 533,50 2,180 2,400 723?82 \Q168 XS 60@25 174 0,96 770,054 3,60 213,904
60%-A-2 8,175 1.157,6 1.160,1 631,1 529,00 2,188 2,400 | 22,982 . 8812~ \f\,\G/f\L,GSG 186 0,96 823,162 3,80 216,621
60%-A-3 8,175 1.1633 1.163,3 627,8 535,50 2,172 2,40?)\ 23,543 9,41§\\ 59,751 106 0,96 469,114 3,90 120,286
Rata-rata 8,175 532,67 2,180 2,400 \2{:{,269 et 9}152 60,677 687,443 3,77 183,604
COBAAN MARSHALL
Uji Substitus 80% Pasir Pantai \ /E{eép jenis bulk agregat 2576
Aspal Penetrasi 60 / - |Berat jenis effextif agregat 2,706
a o3
Agregat ex Banjaran .\ Berat jenis aspal 1,0349
Percobaan Standard N / Kalibrasi Proving Ring 4,61
K adar . s . N
Berat Benda Uji Berat Jenis Campuran
No. Aspal RN U P Pembacaan | stailitas | keieenan | Vsl
Benda = Benda - VMA VIM VFB - Koreks . Quotient
Uji Terhadap Kerl ssD DaJ A\ Uji Padat |Maksmum Stabilitas Terkoreksi [ (Flow) (MQ)
Campuran| *&1N9 =am A (Bulk) | Teoritis
80%-A-1 8,175 1.150,1 1.15275/‘? > 61767 534,90 2,150 2,390 23,356 10,054 56,955 158 0,96 699,245 3,95 177,024
80%-A-2 8,175 1.162,2 /1165Q/ 1 6552 529,80 2,194 2,390 21,804 8,232 62,244 162 0,96 716,947 3,05 235,065
80%-A-3 8,175 1.166,4 11685 | 6357 532,80 2,189 2,390 21,963 8,419 61,667 178 0,96 787,757 3,10 254,115
Rata-rata 8,175 | | 532,50 2,178 2,390 22,375 8,902 60,289 734,650 3,37 222,068
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Uji Subgtitus 100% Pasir Pantai Berat jenis bulk agregat
Aspa Penetrasi 60 Berat jenis effektif agregat
Agregat ex Banjaran Berat jenis aspal o
Percobaan Standard Kalibrasi Proving Ring /\\
No. Kadar Berat Benda Uji Is Berat Jenis Campuran A ‘~// 0 - Marshall
Benda | _A%3 Benda : VMA viM | ves |Pembacaanl g | Stabilitas | Keldlehan | o
Uji g:rn:ﬁﬁ Keing | sso | paamair | Uji Padat (M aksmum © A ) Stabilitas Terkoreks | (Flow) | "y q)
(Bulk) Teoritis A ~
100%-A-1| 8175 11566 | 1.161,1 625,4 535,70 2,159 2390 | 23@38 9653 [ 58,098 160 0,96 708,096 3,00 236,032
100%-A-2 8,175 1.169,3 1.175,0 639,8 535,20 2,185 2,390 22,120 8,57/6 AN \f\,\Gi,231 174 0,96 770,054 2,95 261,035
100%-A-3 8,175 1.165,0 1.169,8 630,4 539,40 2,160 2,396\ 23,011 9,62%; 58,188 176 0,93 754,565 3,00 251,522
Rata-rata [ 8,175 536,77 2,168 2300 | 22723 | 9283 59,172 744,238 2,98 249,530
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Uji Substitus 0% Pasir Pantai Berat jenis bulk agregat
Aspa Penetrasi 60 Berat jenis effektif agregat
Agregat ex Banjaran Berat jenis aspal
Percobaan Standard Kalibrasi Proving Ring
i -~ \
No. Kadar Berat Benda Uji Isi Berat Jenis Campuran A ‘~// /) - Marshall
Aspal RN Pembacaan . Stabilitas | Kelelehan .
Benda Benda - VMA VIM | "VFB - Koreksi : Quotient
Uji Terhadap Keri ssD Dalam Ai Uji Padat |Maksmum & Stabilitas Terkoreks [ (Flow) (MQ)
Campuran ering amAlr (Bulk) Teoritis . : LS
0%-B-1 8,175 11721 1.175,3 660,5 514,80 2,277 2,425 720,/6‘@'7\ \6,101 XS 70;;5‘11 200 1,00 922,000 3,90 236,410
0%-B-2 8,175 1.167,5 1.170,8 656,5 514,30 2,270 2,425 | 20922 6,378~ \f\,\6§,515 160 1,00 737,600 3,50 210,743
0%-B-3 8,175 11634 1.167,1 653,2 513,90 2,264 2,42%\ 21,138 6,6/3{ 68,615 150 1,00 691,500 3,50 197,571
Rata-rata 8,175 514,33 2,270 2,425 \Z(iéls et 6}37"1 69,547 783,700 3,63 214,908
AN
N/ARSHAJ,_,INN MERSION
Uji Substitus 10% Pasir Pantai /E{eép jenis bulk agregat 2,635
Aspa Penetrasi 60 . |Berat jenis effextif agregat 2,719
a o3
Agregat ex Banjaran .\ Berat jenis aspal 1,0349
Percobaan Standard N / Kalibrasi Proving Ring 4,61
K adar . G . N
Berat Benda Uji Berat Jenis Campuran
No. Aspal RN U P Pembacaan | stailitas | keietenan | Vsl
Benda = Benda - VMA VIM VFB - Koreks . Quotient
Uji Terhadap Kerl ssD DaJ A\ Uji Padat |Maksmum Stabilitas Terkoreks [ (Flow) (MQ)
Campuran| €1N9 =am A (Bulk) | Teoritis
10%-B-1 8,175 1.170,2 1.17274/‘? > 659,6~ 512,80 2,282 2,400 20,477 4,908 76,033 165 1,00 760,650 3,00 253,550
10%-B-2 8,175 1.169,6 /1172&/ 1 ,/555,9 516,70 2,264 2,400 21,118 5,674 73,132 140 1,00 645,400 3,70 174,432
10%-B-3 8,175 1.166,1 11687 | 647,2 521,50 2,236 2,400 22,078 6,822 69,101 142 1,00 654,620 3,20 204,569
Rata-rata 8,175 | | 517,00 2,261 2,400 21,224 5,801 72,755 686,890 3,30 210,850
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Uji Substitus  20% Pasir Pantai Berat jenis bulk agregat
Aspa Penetrasi 60 Berat jenis effektif agregat
Agregat ex Banjaran Berat jenis aspal
Percobaan Standard Kalibrasi Proving Ring
i -~ \
No. Kadar Berat Benda Uji s Berat Jenis Campuran A ‘~// J) . Marshall
Aspal RN Pembacaan . Stabilitas | Kelelehan .
Benda Benda - VMA VIM | "VFB - Koreksi : Quotient
Uji Terhadap Keri ssD Dalam Ai Uji Padat |Maksmum & Stabilitas Terkoreks [ (Flow) (MQ)
Campuran| "“€1N9 amAlr (Bulk) | Teoritis N « R
20%-B-1 8,175 1.159,0 1.161,3 613,6 547,70 2,116 2,398 - 26?01 \1\1.,767 ?\'" 55991 154 0,89 631,847 4,50 140,410
20%-B-2 8,175 1.164,6 1.166,1 621,4 544,70 2,138 2,398 el 2&436 N 10,852;? N \f\,\S%,336 162 0,93 694,543 3,10 224,046
20%-B-3 8,175 1.168,9 1.170,1 620,8 549,30 2,128 2,39%\ 25,787 1/17,2%{\ 56,288 165 0,89 676,979 3,90 173,584
Rata-rata | 8175 547,23 2,127 2398 | 25808 | 11207 | 56238 667,789 | 383 | 179,347
AN
N/ARSHAJ,_,INN MERSION
Uji Substitusi 40% Pasir Pantai /E{eép jenis bulk agregat 2,626
Aspal Penetrasi 60 - |Berat jenis effextif agregat 2,720
a o3
Agregat ex Banjaran <\ Berat jenis aspal 1,0349
Percobaan Standard N / Kalibrasi Proving Ring 4,61
K adar . s . N
Berat Benda Uji Berat Jenis Campuran
No. Aspal RN U P Pembacaan | stailitas | keetenan | Marsna!
Benda = Benda - VMA VIM VFB - Koreks . Quotient
Uji Terhadap Kerl ssD DaJ A\ Uji Padat |Maksmum Stabilitas Terkoreksi [ (Flow) (MQ)
Campuran| *&1N9 zam A (Bulk) | Teoritis
40%-B-1 8,175 1.175,9 1.17770/‘:/ ‘/‘?6‘25;1 g 551,90 2,131 2,400 25,497 11,241 55,913 155 0,89 635,950 3,30 192,712
40%-B-2 | 8175 11711 | 11731 6233 549,80 2,130 2,400 25,517 11,265 | 55852 116 0,89 475,936 310 153,528
40%-B-3 8,175 1.158,7 11596 | 6153 544,30 2,129 2,400 25,561 11,318 55,723 140 0,93 600,222 4,30 139,587
Rata-rata 8,175 \ | \/ 548,67 2,130 2,400 25,525 11,275 55,829 570,703 3,57 161,942
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Uji Substitus  60% Pasir Pantai Berat jenis bulk agregat
Aspa Penetrasi 60 Berat jenis effektif agregat
Agregat ex Banjaran Berat jenis aspal
Percobaan Standard Kalibrasi Proving Ring
i -~ \
No. Kadar Berat Benda Uji Isi Berat Jenis Campuran A ‘~// /) - Marshall
Aspal RN Pembacaan . Stabilitas | Kelelehan .
Benda Benda - VMA VIM | "VFB - Koreksi : Quotient
Uji Terhadap Keri ssD Dalam Ai Uji Padat |Maksmum & Stabilitas Terkoreks [ (Flow) (MQ)
Campuran ering amAlr (Bulk) Teoritis . : LS
60%-B-1 8,175 1.164,4 1.167,3 567,9 599,40 1,943 2,400 731%(29 \1\9,050 XS 39;;771 85 0,78 305,643 3,00 101,881
60%-B-2 8,175 11471 1.148,7 561,9 586,80 1,955 2,400 31,198 | 18,540 \f\,\4/(\),574 86 0,81 321,133 3,60 89,204
60%-B-3 8,175 1.155,2 1.156,9 563,5 593,40 1,947 2,40?)\ 31,483 :L&é:{i 40,040 65 0,81 242,717 4,30 56,446
Rata-rata 8,175 593,20 1,948 2,400 31,437 18,822 40,129 289,831 3,63 82,510
AN
N/ARSHAJ,_,INN MERSION
Uji Substitus 80% Pasir Pantai /E{eép jenis bulk agregat 2576
Aspa Penetrasi 60 - |Berat jenis effextif agregat 2,706
a o3
Agregat ex Banjaran .\ Berat jenis aspal 1,0349
Percobaan Standard N / Kalibrasi Proving Ring 4,61
K adar . G . N
Berat Benda Uji Berat Jenis Campuran
No. Aspal RN U P Pembacaan | stailitas | keietenan | Marsnal
Benda = Benda - VMA VIM VFB - Koreks . Quotient
Uji Terhadap Kerl ssD DaJ A\ Uji Padat |Maksmum Stabilitas Terkoreksi [ (Flow) (MQ)
Campuran| *&1N9 2am A (Bulk) | Teoritis
80%-B-1 8,175 1.157,6 1.15977/‘? > 5593 600,40 1,928 2,390 31,272 19,344 38,144 60 0,78 215,748 3,60 59,930
80%-B-2 8,175 1.176,7 /1179&/ 1 /5649 614,40 1,915 2,390 31,730 19,881 37,343 52 0,76 182,187 3,30 55,208
80%-B-3 8,175 1.149,6 11524 | 5551 597,30 1,925 2,390 31,393 19,485 37,931 62 0,81 231,514 3,10 74,682
Rata-rata 8,175 | | 604,03 1,923 2,390 31,465 19,570 37,806 209,816 3,33 63,273
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Uji Subgtitus 100% Pasir Pantai Berat jenis bulk agregat
Aspa Penetrasi 60 Berat jenis effektif agregat
Agregat ex Banjaran Berat jenis aspal o
Percobaan Standard Kalibrasi Proving Ring /\\
No. Kadar Berat Benda Uji Is Berat Jenis Campuran A ‘~// 0 - Marshall
Benda | _A%3 Benda : VMA viM | ves |Pembacaan) g | Stabilitas | Keldlehan | o
Uji C-:r:rn:];i?r?n Kering SSD Dalam Air Uji Padat (M aksmum ~ . Stabilitas Terkoreksi | (Flow) MQ)
(Bulk) Teoritis A ~
100%-B-1| 8175 11377 | 11400 537,3 602,70 1,888 2,390 732{7\‘11 009 [35775 40 0,93 171,492 3,30 51,967
100%-B-2 8,175 1.146,2 1.150,9 522,3 628,60 1,823 2,390 35002 23,69&:? N \f:3§,295 30 1,00 138,300 4,00 34,575
100%-B-3 8,175 1.148,3 1.151,3 544.4 606,90 1,892 2,396\ 32,554 202/3@: 36,031 35 0,93 150,056 2,10 71,455
Rata-rata [ 8,175 612,73 1,868 2300 | 33423 | 2184 34,700 153,283 3,13 52,666
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Stabilitas
Substitus Pasir Pantai pada Agregat Halus S 59,677 o df 14
No. Sample N
0% 10% 20% 40% 60% 80% 100% Substitusi PP Y & Y D wp Wp
1 1.244,700 1.212,983 1.083,350 891,758 770,054 699,245 708,096 60% 687,443 o 2 3,03 180,821
2 1.226,260 1.244,700 973,632 752,352 823,162 716,947 770,054 80% 734,6509 D\ 3 37 220,804
3 1.235,480 1.023,420 1.040,016 1.017,888 469,114 787,757 754,565 100% 7%/23\@\ \\ 4 4,11 245,271
Tj 3.706,440 3.481,103 3.096,998 2.661,998 2.062,330 2.203,949 2.232,715 40% 88(7,333 5 4,41 263,174
nj 3 3 3 3 3 3 3 20% 1032333 | 6 4,64 276,900
Y 1.235,480 1.160,368 1.032,333 887,333 687,443 734,650 744,238 10% \ (1.160,368 7 4,83 288,239
Y3 4.579.402,508 | 4.067.994,830 | 3.203.239,774 | 2.397.362,556 | 1.490.646,368 | 1.623.517,354 | 1.663.751,762 0% — 1,235,480
| "' % \/\
Anova: Single Factor \éu/bsftitif‘éi‘ PP Wilayah (Range) Nilai Hasil
O Yit Yi2 Yj1-Yj2 |Pembanding| Perbandingan
SUMMARY 0°/9 B (60% 1.235,480 687,443 548,037 288,239 Nyata
Groups Count Sum Average Variance \ 0% < :“SD% 1.235,480 734,650 500,830 276,900 Nyata
0% 3 3.706,440 1.235,480 8,5008E+01 s ;\\§ o 0% [ 100% 1.235,480 744,238 491,242 263,174 Nyata
10% 3 3.481,103 1.160,368 1,4318E+04 \ ‘ W% 40% 1.235,480 887,333 348,147 245,271 Nyata
20% 3 3.096,998 1.032,333 3,0538E+03 e 0% 20% 1.235,480 | 1.032,333 203,147 220,804 Tidak Nyata
40% 3 2,661,998 887,333 1,7642E+04 % 10% 1235480 | 1.160,368 | 75112 180,821 | Tidek Nyata
60% 3 2.062,330 687,443 3,6456E+04 - 10% 60% 1.160,368 687,443 472,925 288,239 Nyata
80% 3 2.203,949 734,650 2,1936E+03 10% 80% 1.160,368 734,650 425,718 276,900 Nyata
100% 3 2.232,715 744,238 1,0397E+03 10% 100% 1.160,368 744,238 416,129 263,174 Nyata
10% 40% 1.160,368 887,333 273,035 245,271 Nyata
/7 - 10% 20% 1.160,368 | 1.032,333 128,035 220,804 Tidak Nyata
ANOVA < ) 20% 60% 1.032,333 687,443 344,889 288,239 Nyata
Source of Variation S df MS F ~_P-value ~ Rerit 20% 80% 1.032,333 734,650 297,683 276,900 Nyata
Between Groups 870.208,474 6 145.034,746 13,5750 \i@SSE—OS ~ 2,8,477 20% 100% 1.032,333 744,238 288,094 263,174 Nyata
Within Groups 149,575,181 14 10.683,942 /\:"‘// N \x < 20% 40% 1.032,333 887,333 145,000 245,271 Tidak Nyata
N 40% 60% 887,333 687,443 199,890 288,239 Tidak Nyata
Total 1.019.783,656 20 O\ 40% 80% 887,333 734,650 152,683 276,900 Tidak Nyata
) 40% 100% 887,333 744,238 143,094 263,174 Tidak Nyata
i~ N ;\\ — 100% 60% 744,238 687,443 56,795 288,239 | Tidak Nyata
/ . \‘ v ) 100% 80% 744,238 734,650 9,589 276,900 Tidak Nyata
/ |l N= 80% 60% 734,650 687,443 47,206 288,239 Tidak Nyata
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VIM
Substitus Pasir Pantai pada Agregat Halus S 0,339 o df 14
No. Sample N
0% 10% 20% 40% 60% 80% 100% Substitusi PP Y & Y o wp Wp
1 6,133 6,620 7,016 9,396 9,168 10,054 9,653 0% 6,295 o 2 3,03 1,029
2 6,411 6,242 8,303 8,598 8,812 8,232 8,576 10% 6,410 N 3 3,7 1,256
3 6,342 6,367 8,343 8,340 9,476 8,419 9,621 20% 7,887 \\ 4 411 1,395
Tj 18,886 19,229 23,661 26,335 27,456 26,705 27,850 40% 8{778 5 4,41 1,497
nj 3 3 3 3 3 3 3 80% 8,902 S 6 4,64 1,575
Y 6,295 6,410 7,887 8,778 9,152 8,902 9,283 60% \ 9,152 7 4,83 1,640
Y3 118,930 123,324 187,757 231,783 251,490 239,731 259,301 100%—— .9,283
| "' % \/\
Anova: Single Factor \éu/bsjitif‘éi PP Wilayah (Range) Nilai Hasil
O Yit Yi2 Yj1-Yj2 |Pembanding| Perbandingan
SUMMARY 100% B Q0% 9,2835 6,295 2,988 1,640 Nyata
Groups Count Sum Average Variance \ 100% o f :“10% 9,2835 6,410 2,874 1,575 Nyata
0% 3 18,886 6,295 2,0871E-02 s ;\\§ N 100%- |7 20% 9,2835 7,887 1,396 1,497 Tidak Nyata
10% 3 19,229 6,410 3,6968E-02 \ ‘ 100% 40% 9,2835 8,778 0,505 1,395 Tidak Nyata
20% 3 23,661 7,887 5,6964E-01 % 7106‘% 80% 9,2835 8,902 0,382 1,256 Tidak Nyata
40% 3 26,335 8778 3,0317E-01 + 100% 60% 9,2835 9,152 0,132 1,029 Tidsk Nyata
60% 3 27,456 9,152 1,1018E-01 ~ 60% 0% 9,1519 6,295 2,857 1,640 Nyata
80% 3 26,705 8,902 1,0038E+00 60% 10% 9,1519 6,410 2,742 1,575 Nyata
100% 3 27,850 9,283 3,7579E-01 60% 20% 9,1519 7,887 1,265 1,497 Tidak Nyata
60% 40% 9,1519 8,778 0,374 1,395 Tidak Nyata
/7 - 60% 80% 9,1519 8,902 0,250 1,256 Tidak Nyata
ANOVA < ) 80% 0% 8,9017 6,295 2,607 1,640 Nyata
Source of Variation Ss df MS F /P-value ~ Ferit 80% 10% 8,9017 6,410 2,492 1575 Nyata
Between Groups 29,310 6 4,885 14,1275 \i\\1g76E—05 ~ 2,8,477 80% 20% 8,9017 7,887 1,015 1,497 Tidak Nyata
Within Groups 4,841 14 0,346 /\:x‘/; - \x < 80% 40% 8,9017 8,778 0,123 1,395 Tidak Nyata
N 40% 0% 8,7783 6,295 2,483 1,640 Nyata
Total 34,151 20 /o . 40% 10% 8,7783 6,410 2,369 1575 Nyata
) 40% 20% 8,7783 7,887 0,891 1,497 Tidak Nyata
—/ 20% 0% 7,8871 6,295 1,592 1,640 Tidak Nyata
20% 10% 7,8871 6,410 1477 1575 Tidak Nyata
10% 0% 6,4096 6,295 0,114 1,640 Tidak Nyata
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VFB
Substitus Pasir Pantai pada Agregat Halus S 1,010 o df 14
No. Sample N
0% 10% 20% 40% 60% 80% 100% Substitusi PP Y & Y D wp Wp
1 70,393 69,785 68,436 60,764 60,625 56,955 58,098 100% 59,172 o 2 3,03 3,062
2 69,400 71,091 64,372 63,064 61,656 62,244 61,231 80% 60,2890 Q \ 3 37 3,739
3 69,643 70,656 64,252 63,835 59,751 61,667 58,188 60% 6997?\ \\ 4 4,11 4,153
Tj 209,436 211,532 197,059 187,663 182,032 180,866 177,517 40% 6f,554 5 441 4,456
nj 3 3 3 3 3 3 3 20% 65,686 S 6 4,64 4,689
Y 69,812 70,511 65,686 62,554 60,677 60,289 59,172 0% 69,812 7 4,83 4,881
XY3j 14.621,661 14.916,166 12.955,450 11.744,235 11.047,017 10.920,971 10.510,407 10% - 70,511
{ "' / \/\
Anova: Single Factor \éu/bsjitif‘éi‘ PP Wilayah (Range) Nilai Hasil
O Yit Yi2 Yj1-Yj2 |Pembanding| Perbandingan
SUMMARY 10%) B 100% 70,5107 59,172 11,339 4,881 Nyata
Groups Count Sum Average Variance 10%  of :“SD% 70,5107 60,289 10,222 4,689 Nyata
0% 3 209,436 69,812 2,6779E-01 s O 10% - |7 60% 70,5107 60,677 9,833 4,456 Nyata
10% 3 211,532 70,511 4,4218E-01 ) ;LO% 40% 70,5107 62,554 7,956 4,153 Nyata
20% 3 197,059 65,686 5,6734E+00 a ;’@‘% 20% 70,5107 65,686 4,824 3,739 Nyata
40% 3 187,663 62,554 2,5527E+00 7 10% 0% 70,5107 69,812 0,699 3,062 Tidsk Nyata
60% 3 182,032 60,677 9,0932E-01 - 0% 100% 69,8119 59,172 10,640 4,881 Nyata
80% 3 180,866 60,289 8,4182E+00 0% 80% 69,8119 60,289 9,523 4,689 Nyata
100% 3 177,517 59,172 3,1795E+00 0% 60% 69,8119 60,677 9,135 4,456 Nyata
0% 40% 69,8119 62,554 7,258 4,153 Nyata
g 0% 20% 69,8119 65,686 4,126 3,739 Nyata
ANOVA < : ) 20% 100% 65,6864 59,172 6,514 4,881 Nyata
Source of Variation Ss df MS F ~_P-value ~ Erit 20% 80% 65,6864 60,289 5,398 4,689 Nyata
Between Groups 387,464 6 64,577 21,0810 \Z@SIE—OG ~ 2,8,477 20% 60% 65,6864 60,677 5,009 4,456 Nyata
Within Groups 42,886 14 3,063 /\:x‘/; - \x < 20% 40% 65,6864 62,554 3132 4,153 Tidak Nyata
N 40% 100% 62,5543 59,172 3,382 4,881 Tidak Nyata
Total 430,350 20 /o AN 40% 80% 62,5543 60,289 2,266 4,689 Tidak Nyata
) 40% 60% 62,5543 60,677 1,877 4,456 Tidak Nyata
- / 60% 100% 60,6773 59,172 1,505 4,881 Tidak Nyata
60% 80% 60,6773 60,289 0,389 4,689 Tidak Nyata
80% 100% 60,2886 59,172 1,116 4,881 Tidak Nyata
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Marshall Quotient

No. Sample Substitus Pasir Pantai pada Agregat Halus S 22,187 7 - df 14
0% 10% 20% 40% 60% 80% 100% Substitusi PP Y & > D wp Wp
1 355,629 391,285 349,468 234,673 213,904 177,024 236,032 60% 183,604 o 2 3,03 67,227
2 331,422 327,553 314,075 203,338 216,621 235,065 261,035 80% 222,068? N 3 3,7 82,093
3 363,376 292,406 266,671 267,865 120,286 254,115 251,522 40% ZBR,?Qé\ \\ 4 411 91,190
Tj 1.050,427 1.011,243 930,213 705,877 550,811 666,204 748,589 100% 22@,530 5 4,41 97,846
nj 3 3 3 3 3 3 3 20% 310071 | 6 4,64 102,949
Y 350,142 337,081 310,071 235,292 183,604 222,068 249,530 10% (337,081 7 4,83 107,164
Y3 368.354,431 | 345.895,704 | 291.884,006 | 168.169,836 | 107.148,395 | 151.167,371 | 187.113,695 0% 850,142
| "' % \/\
Anova: Single Factor \éu/bsftitif‘éi‘ PP Wilayah (Range) Nilai Hasil
O Yit Yi2 Yj1-Yj2 |Pembanding| Perbandingan
SUMMARY 0°/9 B (60% 350,1422 183,604 166,539 107,164 Nyata
Groups Count Sum Average Variance \ 0% < :“SD% 350,1422 222,068 128,074 102,949 Nyata
0% 3 1.050,427 350,142 2,7785E+02 ;\\§ N 0% (T 40% 350,1422 235,292 114,850 97,846 Nyata
10% 3 1.011,243 337,081 2,5124E+03 \ ‘ % 100% 350,1422 249,530 100,613 91,190 Nyata
20% 3 930,213 310,071 1,7259E+03 e 0% 20% 350,1422 310,071 40,071 82,093 Tidak Nyata
40% 3 705,877 235,292 1,0412E+03 % 10% 3501422 | 337,081 13,061 67,227 Tidsk Nyata
60% 3 550,811 183,604 3,0087E+03 —10% 60% 337,0811 183,604 153,477 107,164 Nyata
80% 3 666,204 222,068 1,6124E+03 10% 80% 337,0811 222,068 115,013 102,949 Nyata
100% 3 748,589 249,530 1,5927E+02 10% 40% 337,0811 235,292 101,789 97,846 Nyata
10% 100% 337,0811 249,530 87,551 91,190 Tidak Nyata
/7 - 10% 20% 337,0811 310,071 27,010 82,093 Tidak Nyata
ANOVA < ) 20% 60% 310,0711 183,604 126,467 107,164 Nyata
Source of Variation S df MS F ~_P-value ~ Frit 20% 80% 310,0711 222,068 88,003 102,949 Tidak Nyata
Between Groups 71.739,336 6 11.956,556 8,0961 \Q@SGE—M ~ 2,8,477 20% 40% 310,0711 235,292 74,779 97,846 Tidak Nyata
Within Groups 20.675,488 14 1.476,821 /\:x‘/; - \x < 20% 100% 3100711 | 249,530 60,541 91,190 Tidak Nyata
N 100% 60% 249,5297 183,604 65,926 107,164 Tidak Nyata
Total 92.414,824 20 /o AN 100% 80% 249,5297 222,068 27,462 102,949 Tidak Nyata
) 100% 40% 249,5297 235,292 14,237 97,846 Tidak Nyata
—/ 40% 60% 235,2923 183,604 51,689 107,164 Tidak Nyata
40% 80% 235,2923 222,068 13,224 102,949 Tidak Nyata
80% 60% 222,0679 183,604 38,464 107,164 Tidak Nyata
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Indeks K ekuatan Sisa

No. Sample Substitus Pasir Pantai pada Agregat Halus S 3,686 7 df 14
0% 10% 20% 40% 60% 80% 100% Substitusi PP Y & > o wp Wp
1 74,074 62,709 58,323 71,314 39,691 30,854 24,219 100% 20,688 o 2 3,03 11,169
2 60,150 51,852 71,335 63,260 39,012 25,412 17,960 80% 28,552 Q \ 3 37 13,638
3 55,970 63,964 65,093 58,967 51,739 29,389 19,886 60% 4}% \\ 4 4,11 15,150
Tj 190,195 178,525 194,752 193,541 130,443 85,655 62,065 10% 56,508 5 441 16,255
nj 3 3 3 3 3 3 3 0% 63398 U 6 4,64 17,103
Y 63,398 59,508 64,917 64,514 43,481 28,552 20,688 40% 64,514 7 4,83 17,804
XY3j 12.237,694 10.712,426 12.727,444 12.564,657 5.774,291 2.461,457 1.304,569 20% - 64,917
{ "' / \’\
Anova: Single Factor \éu/bsjitiféi‘ PP Wilayah (Range) Nilai Hasil
O Yit Yi2 Yj1-Yj2 |Pembanding| Perbandingan
SUMMARY 200;0 B 100% 64,9172 20,688 44,229 17,804 Nyata
Groups Count Sum Average Variance 20%  of :“SD% 64,9172 28,552 36,366 17,103 Nyata
0% 3 190,195 63,398 8,9849E+01 O 20% . 7 60% 64,9172 43,481 21,436 16,255 Nyata
10% 3 178,525 59,508 4,4359E+01 ) \ 20% 10% 64,9172 59,508 5,409 15,150 Tidak Nyata
20% 3 194,752 64,917 4,2350E+01 a z@% 0% 64,9172 63,398 1,519 13,638 Tidak Nyata
40% 3 193,541 64,514 3,9290E+01 7 20% 40% 64,9172 64,514 0,403 11,169 Tidsk Nyata
60% 3 130,443 43,481 5,1268E+01 - 40% 100% 64,5138 20,688 43,825 17,804 Nyata
80% 3 85,655 28,552 7,9322E+00 40% 80% 64,5138 28,552 35,962 17,103 Nyata
100% 3 62,065 20,688 1,0276E+01 40% 60% 64,5138 43,481 21,033 16,255 Nyata
40% 10% 64,5138 59,508 5,005 15,150 Tidak Nyata
g 40% 0% 64,5138 63,398 1116 13,638 Tidak Nyata
ANOVA < : ) 0% 100% 63,3982 20,688 42,710 17,804 Nyata
Source of Variation Ss df MS F ~_P-value ~ Ferit 0% 80% 63,3982 28,552 34,847 17,103 Nyata
Between Groups 6.183,931 6 1.030,655 25,2856 \Q@AQE—W ~ 2,8,477 0% 60% 63,3982 43,481 19,917 16,255 Nyata
Within Groups 570,649 14 40,761 /\:x‘/; - \x < 0% 10% 63,3982 59,508 3,890 15,150 Tidak Nyata
N 10% 100% 59,5083 20,688 38,820 17,804 Nyata
Total 6.754,580 20 /o AN 10% 80% 59,5083 28,552 30,957 17,103 Nyata
) 10% 60% 59,5083 43,481 16,027 16,255 Tidak Nyata
- / 60% 100% 43,4809 20,688 22,793 17,804 Nyata
60% 80% 43,4809 28,552 14,929 17,103 Tidak Nyata
80% 100% 28,5517 20,688 7,863 17,804 Tidak Nyata
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/1{ Berat jenis camp. padat

\

CONTOH PERHITUNGAN

UJI MARSHALL STANDAR

126

Contoh perhitungan menggunakan data uji marshall untuk kadar air optimum

dengan kadar aspal 6 % nomor benda uji A — 1.

\\

1. Beatjenisbulk agregat = 2,636 gr/cm? (leetabm)
2. Beratjeniseff. agregat = 2,690 gr/cm?® (Diketahui)
3. Berat jenisaspal = 1,0349 gr/cm? (D}éﬁw)
4. Kalibrasi provingring = 4,16 @/ (leetahw)
5. Kadar aspal = %\ \ /
6. Beratjenisbulk agregat = 263& / gr/cm3 (blketahw)
7. Berat benda uji kerlng :ﬂ 135,9 gr (leetahw)
8. Berat bendauji SST \\:\.049,3/,\"gr (Diketahui)
9. Berat bend@ am HI{ = 616, 1 " ar (Diketahui)
10. Isi benda = /Berat benda uji SSD — Berat benda uji dalam air

= 1.040,3-616,1

= 542,2 cmd

Berat benda uji kering
Isi benda uji

1.1359
524,2

= 2,167 gr/cm?



12. Berat jeniscamp. maks =

13. VMA

14. VIM

/ 16. Pembacaan stabilitas

L /4 Koreksi

= 100- (100- Kadar aspal) e

~ 716 /‘

< | AN

. Y) yMA VIM
= 100e——"———
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100
100— Kadar aspa N Kadar aspal
Berat jeniseff.agregat  Berat jenisaspal

100
100-6 N 6
2390 10349

2,454 gr/cm?3 , \

Berat jeniscamﬁ@édai

Berat Jenlsgéu %egat

2167
2636

2721 % /

= 100 (100—6)

adat
100100+ ngjemscampp
&rébjenlscamp maks

\
7 100—&@» ;ZZ
/ / p \B’ Q

%

VMA

22,272-11,716
22,272

100e

48,452 %

218 div  (Diketahui)

= 0,93 (Tabel Koreksi Volume)

18. Stabilitas terkoreks = Pembacaan stabilitas*Koreksi«Kalibrasi proving ring

19. Kelelehan

=218+0,93 4,61

934,631 kg

2,95 mm  (Diketahui)
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Stabilitasterkoreksi
Kelelehan

20. Marshall Quotient

934,631
2,95

316,824  kg/mm




N
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CONTOH PERHITUNGAN
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UJI STATISTIK ANALISISVARIANS (ANOVA)

Contoh perhitungan menggunakan data uji marshall untuk stabilitas.

Diketahui data uji marshall untuk stabilitas :

AN

No Substitusi Pasir Pantai pada Agregat Halus J
Sample | oo | 1006 | 20% | 40% | 60% | 80% | 100%
1 1.244,70 | 1.212,98 | 1.083,35 | 891,76 |(770,05 \6/99,24 708,10
2 1.226,26 | 1.244,70 | 973,63 7@2,35*@2\‘,,16 716,95 | 770,05
3 1.235,48 | 1.023,42 | 1.040,02 /.1..017,89” /469,11 787,76 | 754,56
1. Count (Ngoe-100%) = Jumlah dataﬁap grup
=3 ¥
\
2. Sum (Tow) Z Yl\+ \+ Y3, /

(Tlo%f \

(Tzo%) /)

N (Tzio%)

; / / (Te0%)

(Teow)

(T100%)

\

PN

70 +1<256 26 + 1.235.48

3 076 ,440

3. 481 1032
3.096,9980
2.661,9984
2.062,3296
2.203,9488

2.232,7152
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3. Average (Y o) —
n

_ 3.076,440
3

= 1235,48
Y 100 = 1160,3677 \
— A ‘,// /5\ \
Y 20% = 1032,3327 v\ ”
Y 0% = 887,3328 %( N
Y o
Y 60% = 687,4432 0
Y 80% = 74,6496 ~(C /\
. // P AN —
Y 100% = 744,2384 X )

4. T = o ] 7 \\ \0 N

= 3. 07259/0 + 3481, 1032 +3.006,9980 + 2.661,9984 +

- 2.062,3296 + 2 3035488 +2.232,7152

& ‘ AR
’ 5 5332 v
5. N =ne grup
,, \\\ -3.7

=21

/ 6\ in Y12 + Y22 + Y32

2Y 0% = 4.579.402,508
2Y 10% = 4.067.994,830
2Y 20% = 3.203.239,774



/ 1048% t;1i n group

:\/
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2Y a0% = 2.397.362,556

2Y 6% = 1.490.646,368

2Y g% = 1.623.517,354

2Y 100% = 1.663.751,762 \
s (NS

k nj . )
£ ZZ’Yﬁ 19.025.915,152 2 o <\
%

j-1i=1 x N\
o T2 N
8. SSo = ZZYUZ TN (
j-1i=1 N ; /\\
/ > 7 / ,}
= 19.025.915,152@%332 _
/\K / /N% //
PN N
= 1.019.783 ﬁ\\ A
)7 QY
/ / 4 \X
9. SSgeTwEEN = PR
7§X NS

_ 3.6%\440? 3.481,1032°  3.096,9980% = 2.661,99842

D i 3 ! 3

206232962  2.2039488° 2.232,7152° 1.94455332°
/\‘w/ ‘\\ + + )_

B \\ \ 3 3 3 21

= 870.208,474

SStotal — SSgETWEEN group

1.019.783,656 — 870.208,474

149.575,181

11. dfiota N-1

21-1

=20



12. dfgerween

13. dfwithin group

14. M Sbetween group

15. M Swithin group

16. F x N
V4
17. Feit

= Ngroup — 1

7-1

=6

= Of tatal — Afwithin group
=20-6

=14

Ssnetween group
df

between group

_ 870.208,474
6

= 145.034,746

— SSwithin grous

14

MS

within group

145.034,746
10.683,942

13,5750

2,8477

Do
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N
3
N%
No—

(Dari tabel Distribusi F)
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CONTOH PERHITUNGAN

UJl STATISTIK STUDENT-NEWMAN-KEULS

Contoh perhitungan menggunakan data uji analisis varians untuk stabilitas.

AN

Diketahui data uji analisis varians untuk stabilitas:

Groups Count Sum Average \/\\ance
0% 3 3.706,4400 1.235,4800 8,5008E+01
10% 3 3.481,1032 1.160,3677 1,4318E+04
20% 3 3.096,9980 1.032,3327 3,0538E+03
40% 3 2.661,9984 887—,3;3}‘& 1,7642E+04
60% 3 2.062,3296 /687,4432 3,6456E+04
80% 3 2.203,9488 734,6496 2,1936E+03
100% 3 2.232,7152 744,2384 1,0397E+03

P N \ - ~ \
2NN AW
\S/(; l:{z;:l?(;)r]: SS | df \/\/IS F P-value | F crit
Between Groups 870.2085{?4 6 145.034,\746 13,5750 | 3,9958E-05 | 2,8477
Within Groups | 149.575,181 | 14 | 10.683,942
Total 1.01%783,656 20

2. Standard Error Mean (S)

/ / VR
1. Data rat&rat\a@utkan dan yang terkecil hingga terbesar, kecuali untuk rata-
rata ma \pénbandl ng.
Groups 60% 80% 100% 40% 20% 10%
Ayér age | 687,4432 | 734,6496 | 744,2384 | 887,3328 | 1032,3327 | 1160,3677
/ MS

within groups

n

_ [10.683942
3

59,677




3. Wilayah Nyata Student

Wilayah oo - 60%
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(Dari tabel upper percentage of studenized range)

548,037

1.235,480 - 687,443

a p=2 dan  dfwithingrops = 14 = wp = 3,03
b. p=3 dan  dfwithingrops = 14 > wp = 3,70
C. p=4 dan  dfuitingos = 14 > wp = 411
d p=5 dan  dfwithingrops = 14 > wp = 441
e p=6 dan  dfwithingrops = 14 > wp = 464 x
f.p=7 dan  dfwithingrops = 14 > wp 7 483\
4. Wilayah Nyata Terpendek (Wp) = wp+S N \ /
a p=2 > Wp =303-50677
G /\\
= 180,821
b. p=3 > Wp = 370/\- / 677 o
/- 22(%&1
c. p=4 > Wp /_fl 59 677
\\ -//245 ‘271
d p= \ Wp —/141 * 59,677
| \< | = 263147
e./ p\: ﬁ\ >  Wp = 4,64+59677
Y) = 276,900
| / /,kp: 7 > Wp = 48359677
V4 ” = 288,239
‘/5. Wilayah; ; =YY,



135
. Hasil diperoleh dengan membandingkan nilai Wilayah dengan Wialyah Nyata
Terpendek (Wp). Jika Wilayah > Wp, menunjukkan nilai yang dibandingkan
berbeda nyata dengan nila pembanding, dan jika Wilayah < Wp,

menunjukkan nilai yang dibandingkan berbeda sangat kecil sehingga

perbedaan tidak nyata. \
N ‘\ >
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NILAI KOREKSI STABILITASMARSHALL

Volume Tinggi Benda Uji Koreks
Benda Uji Stabilitas
(mm?) Inci mm Marshall
202 — 213 1 25,40 5,56
214 - 225 1 1/6 29,63 500
226 — 237 1 1/8 28,58 455
238 — 250 1 3/16 30,16 o olaar
251 — 264 1 14 31,75 3,86
265 — 276 1 5/16 33,34 357
277 — 289 1 3/8 3493 3,33
290 — 301 1 7/16 36,51 3,03
302 - 316 1 1/2 38,10 2,78
317-328 1 9/16 3969 2,50
329 - 340 1 5/8 o 4128 2,27
341- 353 11116 | 4286 2,08
354 — 367 1 3/4 ) 4445 1,92
368 — 379 113/16 46,04 1,79
380 — 392 17/8 47,63 1,67
393 - 405  115/16 a1 1,56
406 — 420 TR ~ " 50,80 1,47
421 - 431 216 - | 55,03 1,39
432 — 443 . 21/8 53,98 1,32
444 — 456 2 3/16 55,56 1,25
457 — 470 2 .1/4 57,15 1,19
471 <482 2 5/16 58,74 1,14
483 - 495 2 3/8 60,33 1,09
496508 2 7/16 61,91 1,04
[ 509522 2 1/2 63,50 1,00
523535 2 9/16 65,09 0,96
536 — 546 2 5/8 66,68 0,93
547 — 559 211/16 68,26 0,89
560 — 573 2 3/4 69,85 0,86
574 — 585 213/16 71,44 0,83
586 — 598 2 7/8 73,03 0,81
599 — 610 215/16 74,61 0,78
611 - 625 3 76,20 0,76
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Tabel UPPER PERCENTAGE POINT OF THE STUDENTIZED RAN (C )]
~( -
Erro Number of Treatment Means p I
df ¢ 2 3 4 5 6 14 8 9 10 1" 12 13 14 15 16 17 18 19 20
5 0.05 3,64 4,60 522 5.67 6,03 6,33 6,58 6,80 6.99 717 7,32 7,47 7.60 7.72 7.83 7.93 8,03 8,12 8,21
0,01 5,70 6,97 7.00 842 8,91 9,32 9,67 9,97 10,24 1048 | 10,70 [ 1089 | 11,08 1124 | 11,40 | 1155 | 11,68 11,81 11,93
6 0.05 3,46 4,34 4,90 5.31 5,63 5.89 6,12 6,32 6,49 6,65 6.79 6,92 7.03 714 7.24 7.34 7.43 7.51 7.59
0,01 5,24 6,33 7,03 7.56 7,97 8,32 8,61 8,87 910 9.30 9,49 | 965 9,81 9,95 10,08 | 10,21 10,32 10,43 10,54
7 0,05 3.34 4,16 4,68 5.06 5,36 5.61 5,82 6,00 6,16 6,30 6,43 /| 655 | 666 6.76 6,85 6,94 7.02 7.09 717
0,01 495 592 6,54 7.01 7.37 7.68 7,94 8,17 8,37 855 8.71 8,86 9,00 9,12 9,24 9,35 9,46 9,55 9,65
8 0.05 3.26 4,04 4,53 4,89 517 5,40 5,60 5,77 5,92 6,05 6,18 | 629 6.39 6.48 6.57 6,65 6,73 6.80 6.87
0,01 474 5,63 6,20 6,63 6,96 7.24 7.47 7,68 7.87 8.03 8,18 8,31 8,44 8,55 8,66 8,76 8,85 894 9,03
9 0.05 3,20 3.95 4,42 476 5,02 5,24 5,43 5,60 5,74 5,87 5.98 6,09 6.19 6,28 6,36 6.44 6,51 6,58 6,64
0,01 4,60 5,43 596 6,35 6,66 6,91 7,13 7,32 7.49 7/.6€ 7.78 7.9 8,03 8,13 8,23 832 8.41 8,49 857
10 0.05 3,15 3.88 4,33 4,65 491 512 5,30 5,46 5,60 572 5,83 593 6,03 6,11 6.20 6,27 6,34 6,40 6,47
0,01 4,48 527 577 6,14 6,43 6,67 6,87 7,05 721 | 736 7,48 7,600 ] 771 7.81 7.9 7.99 807 8,15 8,22
11 0.05 311 3,62 4,26 4,57 4,82 5,03 5,20 5.35 549 | 561 5,71 5,87 5.90 5.99 6.06 6,14 6.20 6,26 6,33
0,01 4,39 514 5,62 597 6,25 6,48 6,67 6,84 16,99 713 | 7251 7,36 7.46 7.56 7.65 778 7.81 7.88 7,95
12 0,05 3.08 3.77 4,20 4,51 475 4,95 5,12 5.27 540 | 551 5,62 5,71 5,80 5,88 5,95 6,03 6.09 6.15 6.21
0,01 432 504 5,50 584 6,10 6,32 6,51 6,67 6,81 6,94 7.06 0 717 7.26 7,36 7.44 7,52 7.58 7,66 7,73
13 0,05 3.06 3.73 4,15 4,45 4,69 4,88 5.05 519 5,32 5,43 5,58 5.63 5,71 5,79 5,86 593 6,00 6,05 6.11
0,01 4,26 4,96 5,40 573 5,98 6,19 6,37 6,53 6,67 6,79 | 690 7,01 710 7.19 7.27 7,34 7.42 7.48 7,55
14 0,05 3.03 3.70 4,11 4,41 4,64 4,83 4,99 513 5,25 5,36 5,46 5,55 5,64 572 5,79 5.85 5,92 5,97 6,03
0,01 421 4,89 5,32 5,63 5,88 6,08 6,26 GV%/ 6,54 666" 6,77 6.87 6.96 7,05 7,12 7.20 727 7.33 7,39
15 0,05 3.01 3.67 4,08 4,37 460 | 478 4,94 5, 520 | 531 5,40 5,49 5.58 5,65 5,72 5,79 5,85 5,90 5,96
0,01 417 4,83 5,25 556 5,80 599 | 616 [ 631 644 | 655 6,66 6.76 6,84 6,93 7,00 7,07 7,14 7,20 7,26
16 0,05 3.00 365 | 405 4,33 4,56 4,74 4,90 503 | 515 7/, 5.26 5,35 544 | 5,52 5.59 5.66 5,72 5,79 5,84 5,90
0,01 413 4,78 519 5,49 572 592 08 | 622 635 6,46 6,56 6,66 6,74 6,82 6,90 6,97 7,03 7,09 7,15
17 | _0.05 2,98 363 | 402 4,30 4,52 471 .86 4,99 5.11 5,21 5.31 539 | 547 5,55 5,61 5.68 5,74 5.79 5.84
0,01 4,10 474 514 5,43 5,66 585 | 6, ~ 6,15 6,27 6,38 6,48 6,57 6,66 6,73 6,80 6,87 6,94 7,00 7.05
| 18 0.05 2,97 3,61 4,00 4,28 4,49 | 467 482 ] 496 [ 5,07 517 5.27 535 5,43 5,50 5,57 5,63 5,69 574 5,79
0,01 4,07 4,70 5,09 5,38 560 | 579 | 594 6,08 6,20 6,31 6.41 6,50 6,58 6,65 6,72 6,79 6,85 6,91 6,96
| 19 0,05 296 | 3,59 3,98 4,25 4.47 4.6 479 |.4.92 5,04 514 523 | 532 5.39 5,46 553 559 | 5,65 570 | 575
0,01 4,05 4,67 5,05 533 5,55 573, 589 |.602 6,14 6,25 634 6,43 6,51 6,58 6,65 6,72 6,78 6,84 6,89
20 0.05 2,95 3,58 3.96 4,23 445 4,62 4,77 4,90 5.01 511 5.20 5,28 5.36 5,43 5.49 555 5,61 5.66 571 |
0,01 4,02 464 5,02 5.29 551 | 569 584 | 597 6,09 6,19 6,29 6,37 6,45 6,52 6,59 6,65 6,71 6,76 6,82
24 0.05 2,92 3,53 3,90 417 4,37 4,54 4,68 4,81 4,92 5,01 5.10 5.18 525 532 5.38 5.44 5.50 554 5.59
0,01 3,96 454 491 517 | 537 5,54 569 581 592 6,02 6,11 6,19 6,26 6.33 6,39 6.45 6,51 6,56 6.61
30 0.05 2,89 3,49 3.84 410 | 430 4,46 4,60 4,72 4,83 4,92 5.00 5.08 5.15 521 | 527 5,33 5,38 543 5,48
0,01 3.89 4,45 4,80 505 5,24 5,40 554 5,65 576 5,85 593 6,01 6.08 6,14 6,20 6,26 6,31 6,36 6,41
40 | 005 2,86 3,44 379 | 404 | 423 4,39 4,52 4,63 4,74 4,82 4,91 4,98 5,05 511 516 5,22 5,27 5,31 5,36
0,01 3,82 4,37 470/ 493 | 511 527 539 5,50 5,60 5,69 577 584 5.90 596 6,02 6,07 6,12 6,17 6,21
60 0.05 2,83 3,40 3,74\ .3.98 416 | 431 4,44 4,55 4,65 4,73 4,81 4,80 4,94 5,00 506 | 511 | 5,16 5,20 5,24
0,01 3,76 4,28 460 [< 482 499 543 525 536 5,45 553 5,60 567 573 5,79 584 589 593 5,98 6,02
120 0,05 2,80 3,36 3,69 392 | 410 4,24 4,36 4,48 4,56 4,64 4,72 4,78 4,84 4,90 4,95 5.00 5.05 5,09 513
0,01 3,70 420 4,50 471 487 501 512 5,21 5,30 538 5,44 5,51 5,56 5,61 5,66 5,71 5,75 5,79 5,83
| = 1 005 2,77 3,31 3.63 3.86 4,03 417 429 4,39 4,47 4,55 4,62 4,68 4,74 4,80 4,85 4,69 4,93 4,97 5.01
0,01 3,64 412 440~ 4.60 4,76 4,88 4,99 5,08 5,16 5,23 5,29 5,33 5,40 5,45 5,49 5,54 5,57 5,61 5,65
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