6.1.

BAB VI

KESIMPULAN DAN SARAN

Kesimpulan

Berdasarkan hasil penelitian mengenai Beton Kuat Awal Tinggi (High

Early Strength Concrete) dengan Penambahan Filler Abu Batu dan

Superplasticizer ini, dapat ditarik kesimpulan seperti di bawah ini.

1,

Pada pengujian kuat tekan beton pada umur 1 hari, 3 hari, 7 hari, dan 28 hari
memiliki nilai kuat tekan rata — rata yang meningkat disetiap pengujian.
Pada pengujian beton umur 3 hari dan 7 hari, rata — rata nilai kuat tekan
karakteristiknya meningkat, dengan kuat tekan karakteristik dengan kode
BPA 40 mencapai kuat tekan karakteristik optimum pada umur 3 hari dan 7
hari secra berturut — turut adalah 71% dan 96%.

Nilai Kuat tekan optimum didapatkan dari beton dengan pengurangan air
sebesar 40% dan penambahan superplasticizer MasterRheobuild 6 dengan
kadar 1,25 liter per 100 kg semen serta filler abu batu sebesar 9% dari berat
semen adalah sebesar 47,90 MPa.

Pada pengujian modulus elastisitas beton, menghasilkan modulus elastisitas
yang memiliki rata — rata nilai dibawah modulus elastisitas rencana.

Hasil pengujian daya serap air pada beton, dimana beton dengan variasi
pengurangan air 0%, 10%, 20%, 30% dan 40% dari penggunaan air awal,
dimana beton dengan pengurangan air 20%, 30% dan 40% termasuk beton

kedap air, sedangkan beton dengan pengurangan air 0% dan 10% tidak
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termasuk kategori beton kedap air karena syarat penyerapan beton kedap air
yaitu < 6,5%

Pengurangan air dari penggunaan air awal bepengaruh pada meningkatnya
nilai kuat tekan, modulus elastisitas dan daya serap air. Seiring dengan
besarnya pengurangan air, maka nilai dari kuat tekan, modulus elastisitas
dan daya serap air semakin meningkat pula jika dibandingkan dengan beton
normal tanpa pengurangan air.

Berdasarkan dari hasil penelitian, variasi pengurangan air yang paling
optimum adalah pengurangan air sebera 40% dan penambahan
superplasticizer MasterRheobuild 6 dengan kadar 1,25 liter per 100 kg
semen serta filler abu batu sebesar 9% dari berat semen. Dimana ini terbukti
meningkatkan  nilai dari kuat tekan, modulus elastisitas beton, dan
kekedapan dari air.

Saran

Saran yang dapat penulis berikan setelah melihat hasil penelitian ini adalah

seperti tercantum di bawabh ini.”

1.

Perlu adanya perngunaan bahan kimia jenis lain untuk mengetahui lebih
lanjut mengenai kulitas dari beda uji yang dihasilkan.

Perlu adanya penelitian lebih lanjut tentang variasi superplasticizer dan
filler abu batu yang bervariasi guna mendapatkan kadar optimim dari

penggunaan superplasticizer dan filler abu batu.
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. Perlu adanya penelitian lebih lanjut tentang bahan tambah sebagai filler
selain menggunakan abu batu dengan bahan tambah lain untuk mengetahui
sejauh mana bahan lain dapat menggatikan abu batu sebagai filler.

. Pada proses pembutan camburan beton, perlu diperhatikan lagi
ketelitiannya. Karena beton dengan pengurangan air 40% sangat sukar
untuk diaduk dan dimasukan kedalam cetakan. Agar tidak terjadi kesalahan
dalam proses pecetakan kedalam silinder cetak.

. Perlu diperhatikan mengenai material yang digunakan, terutama kondisi
material apakah sudah SSD atau belum. Karena kondisi material
berpengaruh pada kebutuhan air dan hasil akhir dari beton.

. Dalam melakukan penelitian mengenai beton, dibutuhkan banyak bantuan
dari orang — orang sekitar. Terutama orang — orang yang paham akan
pembutan beton yang baik dan benar. Karena kasil penelitian dipengaruhi
oleh orang — orang yang membantu mengerjakan dalam proses pembutan

beton.
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A. PEMERIKASAAN BAHAN
A.1.PEMERIKSAAN AGREGAT HALUS

A.l1.1l. PEMERIKSAAN KANDUNGAN LUMPUR DALAM
AGREGAT HALUS

I.  Waktu pemeriksaan: 4 April 2018
1. Bahan
a. Pasir kering tungku, asal  : Kali Progo, berat : 100 gram
b. Air jernih asal : LSBB Prodi TS FT-UAJY
HI. Alat
a. Gelas ukur, ukuran: 250 cc

b. Timbangan

c. Tungku (oven), suhu antara 105-110°¢C

d. Pasir + piring masuk tungku tanggal 4 April 2018 jam 13.00 WIB
IV. Hasil Pasir + piring keluar tungku tanggal 5 April 2018 jam 114.00 WIB

a. Berat pasir = 100 gram

b. Berat pasir kering oven = 98,84 gram

Kesimpulan: Kandungan lumpur = 1,16 % < 5%, syarat terpenuhi (OK)
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A.1.2 PEMERIKSAAN KANDUNGAN ZAT ORGANIK DALAM
AGREGAT HALUS

I.  Waktu pemeriksaan : 6 April 2018

1. Bahan
a. Pasir kering tungku, asal : kali Progo, berat : 120 gram
b. Larutan NaOH 3%

Il. Alat
Gelas ukur, ukuran : 250 cc

IV. Sketsa

ALY NaOH 3%

0

130 ml Pasir

&

V. Hasil Setelah didiamkan selama 24 jam, warna larutan di atas pasir
sesuai dengan warna

Gardner Standard Color sesuai dengan No. 8.
Kesimpulan: Warna Gardner Standard Color No. 8 yaitu

kuning muda, maka syarat terpenuhi (OK).
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A.1.3 PEMERIKSAAN BERAT JENIS DAN PENYERAPAN AGREGAT

HALUS
Bahan : Agregat Halus
Asal : Sungai Progo Diperiksa  : 5 April 2018
No Keterangan Hasil
A | Berat contoh jenuh kering permukaan (SSD) 500 gr
B | Berat contoh kering 494 gr
C | Berat Labu + air 714 gr
D | Berat Labu + Contoh + Air 1034 gr
. B
E Berat Jenis Bulk = 2,778
C-D
. : A
F Berat Jenis kering permukaan (SSD) = 2,744
C-D
.. B
G Berat jenis semu (apparent) = 2,839
(C-D)-(A-B)
. 500-B
H Penyerapan (Absorption) = x100% 1,215 %
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A.l4 PEMERIKSAAN BERAT SATUAN VOLUME AGREGAT HALUS

Bahan
Asal

: Agregat Halus

: Sungai Progo Diperiksa

: 5 April 2018

Shoveled (Sebelum ditumbuk)

Rodded (Sesudah ditumbuk)

Diameter Tabung (cm) 15,33 | Diameter Tabung (cm) 15,33
Tinggi Tabung (cm) 15,95 | Tinggi Tabung (cm) 15,95
Volume Tabung (cm®) 2942, | Volume Tabung (cm?) 2942,
85 85
Berat Tabung (gr) 3500 | Berat Tabung (gr) 3500
Berat Tabung + Pasir (gr) 8120 | Berat Tabung + Pasir (gr) 9040
Berat Pasir 4620 | Berat Pasir 5540
Berat Satuan (gr/cm?®) 1,57 | Berat Satuan (gr/cm®) 1,88

Rata — Rata Berat Satuan Volume

= 1,725 (gr/cm®)
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A. Pengujian Bahan

A.2. PEMERIKSAAN AGREGAT KASAR

A.2.1 PEMERIKSAAN BERAT JENIS DAN PENYERAPAN AGREGAT

KASAR
Bahan : Agregat Kasar
Asal : Clereng
Diperiksa : 5 April 2018
No. Keterangan Hasil
A | Berat contoh kering 989 gram
B | Berat contoh jenuh kering permukaan (SSD) 1017 gram
C | Berat contoh dalam air 602 gram
EE A)
Berat jenis bulk= __* 7
D 2,491
(B)-(C)
g | BJjenuh kering permukaan (SSD)= ®) 2561
(B)-(C) ’
Berat jeni G
E jenis semu (apparent) = 2 694
(A)-(©)
G Penyerapan (absorption) = (B)( _A)( A) X 100 % 0,031%
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A.2.2 PEMERIKSAAN BERAT SATUAN VOLUME AGREGAT KASAR

Bahan . Agregat Kasar

Asal : Clereng

Diperiksa -5 April 2018

Shoveled (Sebelum ditumbuk) Rodded (Sesudah ditumbuk)
Diameter Tabung (cm) 15,33 | Diameter Tabung (cm) 15,33
Tinggi Tabung (cm) 15,95 | Tinggi Tabung (cm) 15,95
Volume Tabung (cm>) 2942,85 | Volume Tabung (cm®) 2942,85
Berat Tabung (gr) 3500 Berat Tabung (gr) 3500
Berat Tabung + Krikil (gr) 7620 Berat Tabung + Krikil (gr) 8060
Berat Krikil 4120 Berat Krikil 4560
Berat Satuan (gr/cm®) 1,37 | Berat Satuan (gr/cm>) 1,52
Rata — Rata Berat Satuan Volume = 1,445 (gr/cm®)
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A.2.3 PEMERIKSAAN KEAUSAN AGREGAT KASAR

Bahan : Agregat Kasar
Asal : Clereng

Diperiksa : 5 April 2018

Nomor Contoh

GradasiSaringan !

Lolos Tertahan Berat Masing-Masing Agregat
34" 12" 2500 gram
1" 9/g" 2500 gram

Nomor Contoh I
Berat sebelumnya (A) 5000 gram
Berat sesudah diayak saringan No. 12 (B) 3601 gram
Berat sesudah = (A)-(B) 1399 gram
keausan = 2~ (B) y10004 97 98 %

(A) ’
Keausan Rata-rata 27,98 %
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B. PERHITUNGAN MIX DESIGN

B.1 KARAKTERISTIK BAHAN

. Agregat Halus

a. Asal : Progo
b. Berat Jenis SSD : 2,744 gr/cm3
c. Kadar Air : 1,125%

d. Berat Satuan Volume : 1725 kg/m3

. Agregat Kasar

a. Asal : Clereng
b. Berat Jenis SSD : 2,561 gr/cm3
c. Kadar Air :0.031%

d. Berat Satuan Volume : 1445 kg/m3

Semen
a. Merk : Gresik
b.  Berat Jenis :3,159r/cm3

Superplasticizer

a. Merk : MasterRheobuild 6

b. Kadar : 1,25 liter per 100 kg semen
. Abu Batu

a. Berat Jenis : 2,63 gr/cm?®
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B.2 PERHITUNGAN

1. Menentukan f’cr

45+4+9,66
o flcr= =
0,9

60,73 Mpa (28 hari)

2. Menentukan Kadar Agregat Kasar Optimal (ditunjukan pada Tabel 1)
e Fraksi kadar agregat optimum = 0,65
e Kadar agregat kasar kering oven = 0,65 x 1445 = 939,5 kg/m®
Tabel 1 Fraksi Volume Agregat Kasar yang Disarankan

Ukuran 15 20 25
padat kering 0,68 0,72 0,75

3. Estimasi Kadar Air Pencampuran & Kadar Udara (ditunjukan pada Tabel 2)
e Estimasi pertama kebutuhan air = 196 liter/m®

1725
e Kadar rongga udara (v) = 1‘% x100 = 37,14

e Koreksi kadar air = (37,14 — 35) x 4,75 = 10,17 liter/m*
e Kebutuhan air total = 196 + 10,17 = 206,17 liter/m*

Tabel 2 Estimasi Pertama Kebutuhan Air Percampuran dan Kadar Udara Beton Segar

Air Pencampur (Liter/m3) Keterangan
Slump (mm) Ukuran agregat kasar maksimum (mm)
10 15 20 25
25-50 184 175 169 166
50-75 190 184 175 172
75-100 196 190 181 178
Tanpa
Kadar udara (%) 3 2,5 2 15 Supgrplastluer
2,5 2 1,5 1 engan
; ; Superplasticier

4. Penentuan Rasio W/(C+P) ( ditunjukan pada Tabel 3)

e Kekuatan lapangan f’cr = 50 + 9,66 = 59,66 Mpa
e Setelah diinterpolasi maka W/(C+P) = 0,4012
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Tabel 3 Rasio w/(c+p) yang Disarankan
Tabel 4 Rasio W/( ¢+ p ) Maksimum yang disarankan
( dengan SUPERPLASTICIZER )
Kekuatan Lapangan Wi(c+p)
fo Ukuran Agregat Maksimum ( mm )
(MPa) 10 15 20 25
48,3 28 hari 0,50 0,48 0,45 0,43
56 hari 0,55 0,52 0,48 0,46
55,2 28 hari 0,44 0,42 0.40 0,38
56 hari 0,48 0,45 0,42 0,40
62,1 28 hari 0,38 0,36 0,35 0,34
56 hari 0,42 0,39 0,37 0,36
28 hart 0,33 0,32 031 0,30
69,0 56 hari 0,37 0,35 0,33 0,32
28 hari 0,30 0,29 0,27 0,27
75,9 56 hari | 0,33 | 0,31 0,29 0,29
28 hari | 0,27 0,26 0,25 0,25
82,8 56 hari | 0,30 0,28 027 0.26

fo = £’ +9,66 (MPa)

5. Menghitung Kadar Bahan Bersifat Semen
e Kadar bahan bersifat semen = (C + P) = 206,17: 0,4447 = 463,62 kg/m®

6. Proporsi Canpuran Dasar

Semen

e Agregat kasar
o Air

Kadar udara
Total

= 463,62: 3,15
= 939,25:2,561

= 0,025x 1000

Kebutuhan Pasir per m® volume beton = 1000 — 745,10

147,18 liter
366,75 liter
206,17 liter
25,00 liter

745,10 liter

254,90 liter

7. Hasil Konversi Menjadi Pasir kering Oven = 254,90 x 2,744 = 699,45 kg/m®

8. Campuran Dasar (Berat Kering)

Semen
Agregat Kasar
Agregat Halus
Air

436,63 kg
939,25 kg
699,45 kg
206,17 liter
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B. Mix Desain

e Semen

e Agregat Kasar
e Agregat Halus

9. Campuran Dasar (Berat Basah)

436,63 = 436,63 kg
939,25 (1 +0,01%) = 939,54 kg
699,45 (1 +1,125%) = 707,31 kg

o Air 207,17 — 0,013% x 939,25 -1,125% x _ liter
699,45 = 198,01
10. Proporsi campuran dengan variasi per ms ditunjukan pada Tabel 4
Tabel 4 Proporsi Campuran dengan Variasi Per m3
e Semen | Pasir | Krikil | Abu Air SP
(kg) (kg) (kg) '?E“)J (liter) | (liter)
g
BN 463,62 | 707,31 | 939,54 | 41,73 | 196,17 -
BPA10 463,62 | 707,31 | 939,54 | 41,73 | 176,55 5,80
BPA20 463,62 | 707,31 | 939,54 | 41,73 | 156,94 5,80
BPA30 463,62 | 707,31 | 939,54 | 41,73 | 137,32 5,80
BPA40 463,62 | 707,31 | 939,54 41,73 117,70 5,80

11. Proporsi campuran adukan beton setiap variasi per satu kali adukan 6 silinder

tinggi 30cm dan diameter 15cm, dengan 8 silinder tinggi 20cm dan diameter

10cm dan dengan 2 silinder tinggi 14cm dan diameter 7cm dengan volume total

0,04545236 m?® ditunjukan Tabel 5

Tabel 5 Proporsi Campuran Adukan Beton Setiap Variasi Per Satu Kali Adukan

Kode Semen Pasir Krikil Abu Air _SP
(kg) (kg) (kg) Batu (liter) | (liter)
(k9)

BN 27,39 41,79 55,52 2,46 11,59 -
BPA10 27,39 41,79 55,52 2,46 10,43 0,34
BPA20 27,39 41,79 55,52 2,46 9,27 0,34
BPA30 27,39 41,79 55,52 2,46 8,11 0,34
BPA40 27,39 41,79 55,52 2,46 6,95 0,34
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C. Hasil Pengujian

C. HASIL PENGUJIAN

C.1. KUAT TEKAN BETON

C.1.1. KUAT TEKAN BETON TANPA SUPERPLASTICIZER

(KODE BN)
Umur D Beb_an . | Kuat Tekan | Rata —rata

No | Kode (Hari) (mm) ma(l}isll\lr?al Konversi (MPa) (MPa)
1 BN 1 15.16 103 1 5.71

2 BN 1 10.33 50 0.97 5.79 5.75
3 BN 1 10.19 76 0.97 9.04*

4 BN 3 15.61 315 1 16.46

5 BN 3 10.31 137 0.97 15.92 16.09
6 BN 3 10.13 132 0.97 15.89

7 BN 7 15.05 390 1 21.92

8 BN 7 10.33 164 0.97 18.98 20.28
9 BN 7 10.41 175 0.97 19.94

10 BN 28 15.03 675 1 38.04

11 BN 28 15.1 690 1 38.53 38.75
12 BN 28 15.15 715 1 39.66

C.1.2. KUAT TEKANBETONDENGAN SUPERPLASTICIZER DAN
PENGURANGAN AIR 10% (KODE BPA 10)
Umur D Beb_an . | Kuat Tekan | Rata —rata

No | - Kode (Hari) (mm) m?llisll\lr;]al Konversi (MPa) (MPa)
1 | BPA10 1 15.16 193 1 10.70

2 | BPA10 1 10.33 44 0.97 5.09* 9.39
3 | BPA10 1 10.19 68 0.97 8.09

4 | BPA10 3 15.61 450 1 23.51

5 | BPA 10 3 10.31 154 0.97 17.89 20.14
6 | BPA10 3 10.13 158 0.97 19.02

7 | BPA10 7 15.05 610 1 34.29*

8 | BPA 10 7 10.33 205 0.97 23.76 22.54
9 | BPA10 7 10.41 187 0.97 21.31

10 | BPA 10 28 15.09 705 1 39.42

11 | BPA 10 28 15.11 735 1 40.99 40.95
12 | BPA 10 28 15.2 770 1 42.43
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C. Hasil Pengujian

C.1.3. KUAT TEKAN BETON DENGAN SUPERPLASTICIZER DAN
PENGURANGAN AIR 20% (KODE BPA 20)

Beban

No | Kode Umur D maksimal Konversi Kuat Tekan | Rata —rata
(Hari) (mm) (KN) (MPa) (MPa)
1 | BPA20 1 15.16 136 1 7.53
2 | BPA 20 1 10.33 78 0.97 9.03 9.75
3 | BPA 20 1 10.19 88 0.97 10.47
4 | BPA20 3 15.61 420 1 21.95
5 | BPA 20 3 10.31 193 0.97 22.42 23.17
6 | BPA20 3 10.13 209 0.97 25.15
7 | BPA 20 7 15.05 490 1 27.54
8 | BPA20 7 10.33 274 0.97 31.71 28.15
9 | BPA20 7 10.41 221 0.97 25.19
10 | BPA 20 28 15.04 745 1 41.93
11 | BPA 20 28 15.01 760 1 42.95 43.02
12 | BPA 20 28 15.089 790 1 44.18
C.14. KUAT TEKAN BETON DENGAN SUPERPLASTICIZER
DAN PENGURANGAN AIR 30% (KODE BPA 30)
Umur D Beb_an . | Kuat Tekan | Rata —rata
No | Kode (Hari) (mm) mezllisll\lr;lal Konversi (MPa) (MPa)
1 | BPA 30 1 15.16 206 1 11.41
2 | BPA30 1 10.33 86 0.97 9.95 11.96
3 | BPA30 1 10.19 122 0.97 14.51
4 | BPA 30 3 15.61 480 1 25.08
5 | BPA30 3 10.31 260 0.97 30.21 25.41
6 | BPA30 3 10.13 174 0.97 20.94
7 | BPA 30 7 15.05 610 1 34.29
8 | BPA30 7 10.33 280 0.97 32.41 32.38
9 | BPA30 7 10.41 267 0.97 30.43
10 | BPA 30 28 15.15 790 1 43.82
11 | BPA 30 28 15.07 810 1 4541 45.28
12 | BPA 30 28 15.15 840 1 46.60
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C.1.5. KUAT TEKANBETON DENGAN SUPERPLASTICIZER DAN
PENGURANGAN AIR 40% (KODE BPA 40)
Umur D Beb_an . | Kuat Tekan | Rata - rata
No | Kode (Hari) (mm) maE:((sll\l r;wal Konversi (MPa) (MPa)
1 | BPA40 1 15.16 258 1 14.29
2 | BPA 40 1 10.33 82 0.97 9.49 12.09
3 | BPA 40 1 10.19 105 0.97 12.49
4 | BPA 40 3 15.61 515 1 26.91
5 | BPA 40 3 10.31 272 0.97 31.60 27.37
6 | BPA 40 3 10.13 196 0.97 23.59
7 | BPA 40 7 15.05 515 i 28.95*
8 | BPA 40 7 10.33 310 0.97 35.88 37.31
9 | BPA 40 7 10.41 340 0.97 38.75
10 | BPA 40 28 15.13 845 1 47.00
11 | BPA 40 28 15.12 860 1 47.90 47.90
12 | BPA 40 28 15.11 875 1 48.80
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C.2.MODULUS ELASTISITAS BETON

C.2.1. MODULUS ELASTISITAS BETON ( KODE BN A)

Kode Beton =BN-A Beban Max = 24000 kgf
Do =151,0 mm E = 22664,59 MPa
Ao Po 0,5AP f & Ekoreksi
Kode | mme em | Kof N | G0y | wPa | o9 | (109
0 0 0 0.00 0.00 0.00
500 4905 0.5 0.27 2.48 2.73
1000 9810 0.5 0.55 2.48 3.97
1500 14715 0.75 0.82 3.73 5.22
2000 19620 1 1.10 4.97 6.46
2500 24525 1.05 1.37 5.22 7.70
3000 29430 1.45 1.64 7.20 8.94
3500 34335 15 1.92 7.45 10.18
4000 39240 1.75 2.19 8.69 11.43
4500 44145 2 2.47 9.94 12.67
5000 49050 2.1 2.74 10.43 13.91
5500 53955 2.5 3.01 12.42 15.15
6000 58860 2.55 3.29 12.67 16.39
6500 63765 2.75 3.56 13.66 17.64
7000 68670 3 3.83 14.90 18.88
7500 73575 3.25 4,11 16.15 20.12
e ALl 8000 78480 3.5 4.38 17.39 21.36
8500 83385 3.6 4.66 17.88 22.61
9000 88290 3.95 4.93 19.62 23.85
9500 93195 4.1 5.20 20.37 25.09
10000 | 98100 4.45 5.48 22.11 26.33
10500 | 103005 4.5 5.75 22.35 27.57
11000 | 107910 5 6.03 24.84 28.82
11500 | 112815 | 5.05 6.30 25.09 30.06
12000 | 117720 5.4 6.57 26.83 31.30
12500 | 122625 | 5.55 6.85 27.57 32.54
13000 | 127530 6 7.12 29.81 33.79
13500 | 132435 | 6.05 7.40 30.05 35.03
14000 | 137340 | 6.25 7.67 31.05 36.27
14500 | 142245 6.5 7.94 32.29 37.51
15000 | 147150 | 6.75 8.22 33.53 38.75
15500 | 152055 7 8.49 34.77 40.00

85




UNIVERSITAS ATMA JAYA YOGYAKARTA
Fakultas Teknik Program Studi Teknik Sipil Laboratorium

Struktur dan Bahan Bangunan C. Hasil Pengujian

JI. Babarsari No.44 Yogyakarta 55281 Indonesia Kotak Pos 1086
Telp.+62-274-487711 (hunting) Fax. +62-274-487748

16000 | 156960 | 7.45 8.76 37.01 41.24
16500 | 161865 7.5 9.04 37.26 42.48
17000 | 166770 | 7.95 9.31 39.49 43.72
17500 | 171675 8.1 9.59 40.24 44.97
18000 | 176580 8.5 9.86 42.23 46.21
18500 | 181485 | 8.75 10.13 43.47 47.45
19000 | 186390 9 10.41 44,71 48.69
19500 | 191295 | 9.25 10.68 45.95 49.93
20000 | 196200 9.5 10.96 47.19 51.18
20500 | 201105 | 9.75 11.23 48.44 52.42
21000 | 206010 10 11.50 49.68 53.66
21500 | 210915 | 10.25 11.78 50.92 54.90
22000 | 215820 | 10.5 12.05 52.16 56.14
22500 | 220725 | 10.75 12.33 53.40 57.39
23000 | 225630 11 12.60 54.64 58.63
23500 | 230535 | 11.5 12.87 57.13 59.87
24000 | 235440 | 12.25 13.15 60.85 61.11

BN-A

16
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C.2.2. MODULUS ELASTISITAS BETON ( KODE BN B)

Kode Beton =BN-B Beban Max = 24000 kgf
Do =153,0 mm E =21507,72 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 1.49
500 4905 0.5 0.27 2.48 2.70
1000 9810 0.75 0.53 3.71 3.91
1500 14715 1 0.80 4.95 5.12
2000 19620 1.25 1.07 6.19 6.33
2500 24525 15 1.33 7.43 7.54
3000 29430 1.6 1.60 7.92 8.75
3500 34335 19 1.87 9.41 9.96
4000 39240 2 2.13 9.90 11.17
4500 44145 2.25 2.40 11.14 12.38
5000 49050 2.5 2.67 12.38 13.59
5500 53955 2.75 2.93 13.61 14.80
6000 58860 3 3.20 14.85 16.01
6500 63765 3.25 3.47 16.09 17.22
7000 68670 3.5 3.74 17.33 18.43
7500 73575 3.75 4.00 18.56 19.64
8000 78480 3.9 4.27 19.31 20.85
BN B 18385.39 202 8500 83385 4.1 4.54 20.30 22.06
9000 88290 4.3 4.80 21.29 23.27
9500 93195 4.5 5.07 22.28 24.48
10000 | 98100 4.75 5.34 23.51 25.69
10500 | 103005 5 5.60 24.75 26.90
11000 | 107910 | 5.25 5.87 25.99 28.11
11500 | 112815 55 6.14 27.23 29.32
12000 | 117720 | 5.75 6.40 28.47 30.53
12500 | 122625 6 6.67 29.70 31.74
13000 | 127530 6.1 6.94 30.20 32.95
13500 | 132435 6.4 7.20 31.68 34.16
14000 | 137340 6.6 7.47 32.67 35.37
14500 | 142245 7 7.74 34.65 36.58
15000 | 147150 7.1 8.00 35.15 37.79
15500 | 152055 7.5 8.27 37.13 39.00
16000 | 156960 | 7.65 8.54 37.87 40.21
16500 | 161865 | 7.95 8.80 39.36 41.42
17000 | 166770 8.1 9.07 40.10 42.63
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17500 | 171675 | 8.45 9.34 41.83 43.84
18000 | 176580 | 8.55 9.60 42.33 45.05
18500 | 181485 | 8.95 9.87 44.31 46.26
19000 | 186390 9.1 10.14 45.05 47.47
19500 | 191295 9.5 10.40 47.03 48.68
20000 | 196200 9.6 10.67 47.52 49.89
20500 | 201105 10 10.94 49.50 51.10
21000 | 206010 | 10.25 11.21 50.74 52.31
21500 | 210915 | 10.5 11.47 51.98 53.52
22000 | 215820 11 11.74 54.46 54.73
22500 | 220725 | 11.45 12.01 56.68 55.94
23000 | 225630 | 11.75 12.27 58.17 57.14
23500 | 230535 12 12.54 59.41 58.35
24000 | 235440 | 12.25 12.81 60.64 59.56

BN -B
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C.2.3. MODULUS ELASTISITAS BETON ( KODE BPA 10 A)

Kode Beton =BPA10-A Beban Max = 24000 kgf
Do =152,2 mm E = 22351,75 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0 0.28 0.00 1.19
1000 9810 0 0.55 0.00 2.38
1500 14715 0.25 0.83 1.24 3.58
2000 19620 0.5 1.11 2.49 4.77
2500 24525 0.7 1.38 3.48 5.96
3000 29430 1 1.66 4,97 7.15
3500 34335 1.25 1.94 6.21 8.34
4000 39240 15 2.21 7.46 9.53
4500 44145 1.6 2.49 7.95 10.73
5000 49050 19 2.77 9.44 11.92
5500 53955 2 3.05 9.94 13.11
6000 58860 2.25 3.32 11.18 14.30
6500 63765 25 3.60 12.43 15.49
7000 68670 2.6 3.88 12.92 16.68
7500 73575 2.9 4.15 14.41 17.88
8000 78480 3 4.43 14.91 19.07
BP:: &) 17718.61 | 201.2 8500 83385 3.25 471 16.15 20.26
9000 88290 3.5 4.98 17.40 21.45
9500 93195 3.75 5.26 18.64 22.64
10000 | 98100 4 5.54 19.88 23.83
10500 | 103005 4.1 5.81 20.38 25.03
11000 | 107910 4.3 6.09 21.37 26.22
11500 | 112815 4.5 6.37 22.37 27.41
12000 | 117720 | 4.75 6.64 23.61 28.60
12500 | 122625 5 6.92 24.85 29.79
13000 | 127530 5.1 7.20 25.35 30.98
13500 | 132435 5.4 7.47 26.84 32.18
14000 | 137340 5.6 7.75 27.83 33.37
14500 | 142245 | 5.75 8.03 28.58 34.56
15000 | 147150 | 6.25 8.30 31.06 35.75
15500 | 152055 6.5 8.58 32.31 36.94
16000 | 156960 6.6 8.86 32.80 38.13
16500 | 161865 6.9 9.14 34.29 39.33
17000 | 166770 7.3 941 36.28 40.52
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17500 | 171675 7.5 9.69 37.28 41.71
18000 | 176580 | 7.75 9.97 38.52 42.90
18500 | 181485 8 10.24 39.76 44.09
19000 | 186390 | 8.25 10.52 41.00 45.28
19500 | 191295 8.5 10.80 42.25 46.48
20000 | 196200 | 8.75 11.07 43.49 47.67
20500 | 201105 9 11.35 44.73 48.86
21000 | 206010 | 9.25 11.63 45.97 50.05
21500 | 210915 9.6 11.90 47.71 51.24
22000 | 215820 10 12.18 49.70 52.43
22500 | 220725 | 10.5 12.46 52.19 53.63
23000 | 225630 | 11.1 e L. 7 54.82
23500 | 230535 | 11.5 13.01 57.16 56.01
24000 | 235440 | 11.75 Lo 2 58.40 57.20
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C.2.4. MODULUS ELASTISITAS BETON ( KODE BPA 10 B)

Kode Beton =BPA10-B Beban Max = 24000 kgf
Do =153,9 mm E =23234,27 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0.5 0.27 2.48 2.73
1000 9810 0.5 0.55 2.48 3.97
1500 14715 0.75 0.82 3.73 5.22
2000 19620 1 1.10 4.97 6.46
2500 24525 1.05 1.37 5.22 7.70
3000 29430 1.45 1.64 7.20 8.94
3500 34335 15 1.92 7.45 10.18
4000 39240 1.75 2.19 8.69 11.43
4500 44145 2 2.47 9.94 12.67
5000 49050 2.1 2.74 10.43 13.91
5500 53955 2.5 3.01 12.42 15.15
6000 58860 2.55 3.29 12.67 16.39
6500 63765 2.75 3.56 13.66 17.64
7000 68670 3 3.83 14.90 18.88
7500 73575 3.25 411 16.15 20.12
8000 78480 3.5 4.38 17.39 21.36
BPg\ &) 17907.86 | 201.3 8500 83385 3.6 4.66 17.88 22.61
9000 88290 3.95 4.93 19.62 23.85
9500 93195 4.1 5.20 20.37 25.09
10000 | 98100 4.45 5.48 22.11 26.33
10500 | 103005 4.5 5.75 22.35 27.57
11000 | 107910 5 6.03 24.84 28.82
11500 | 112815 | 5.05 6.30 25.09 30.06
12000 | 117720 54 6.57 26.83 31.30
12500 | 122625 | 5.55 6.85 27.57 32.54
13000 | 127530 6 7.12 29.81 33.79
13500 | 132435 | 6.05 7.40 30.05 35.03
14000 | 137340 | 6.25 7.67 31.05 36.27
14500 | 142245 6.5 7.94 32.29 37.51
15000 | 147150 | 6.75 8.22 33.53 38.75
15500 | 152055 7 8.49 34.77 40.00
16000 | 156960 | 7.45 8.76 37.01 41.24
16500 | 161865 7.5 9.04 37.26 42.48
17000 | 166770 | 7.95 9.31 39.49 43.72
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17500 | 171675 8.1 9.59 40.24 44.97
18000 | 176580 8.5 9.86 42.23 46.21
18500 | 181485 | 8.75 10.13 43.47 47.45
19000 | 186390 9 10.41 4471 48.69
19500 | 191295 | 9.25 10.68 45.95 49.93
20000 | 196200 9.5 10.96 47.19 51.18
20500 | 201105 | 9.75 11.23 48.44 52.42
21000 | 206010 10 11.50 49.68 53.66
21500 | 210915 | 10.25 11.78 50.92 54.90
22000 | 215820 | 10.5 12.05 52.16 56.14
22500 | 220725 | 10.75 12.33 53.40 57.39
23000 | 225630 11 12.60 54.64 58.63
23500 | 230535 | 11.5 12.87 57.13 59.87
24000 | 235440 | 12.25 TN 60.85 61.11
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C.2.5. MODULUS ELASTISITAS BETON (KODE BPA 20 A)

Kode Beton =BPA20-A Beban Max = 24000 kgf
Do =150,1 mm E = 25498,08 MPa
Ao Po 0,5AP f & & i
Kode | 2 em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0.3 0.28 1.49 1.09
1000 9810 0.5 0.55 2.48 2.17
1500 14715 0.7 0.83 3.48 3.26
2000 19620 1 1.11 4.97 4.35
2500 24525 1.25 1.39 6.21 5.44
3000 29430 15 1.66 7.45 6.52
3500 34335 1.7 1.94 8.45 7.61
4000 39240 19 2.22 9.44 8.70
4500 44145 2 2.49 9.94 9.79
5000 49050 2.25 2.77 11.18 10.87
5500 53955 2.5 3.05 12.42 11.96
6000 58860 2.6 3.33 12.92 13.05
6500 63765 2.8 3.60 13.91 14.14
7000 68670 3 3.88 14.90 15.22
7500 73575 3.2 4.16 15.90 16.31
8000 78480 3.5 4.44 17.39 17.40
BP:: go 17695.03 | 201.3 8500 83385 3.7 471 18.38 18.49
9000 88290 3:9 4.99 19.37 19.57
9500 93195 4.1 5.27 20.37 20.66
10000 | 98100 4.3 5.54 21.36 21.75
10500 | 103005 4.5 5.82 22.35 22.84
11000 | 107910 4.6 6.10 22.85 23.92
11500 | 112815 | 4.75 6.38 23.60 25.01
12000 | 117720 5 6.65 24.84 26.10
12500 | 122625 5.2 6.93 25.83 27.19
13000 | 127530 5.5 7.21 27.32 28.27
13500 | 132435 | 5.75 7.48 28.56 29.36
14000 | 137340 6 7.76 29.81 30.45
14500 | 142245 6.2 8.04 30.80 31.54
15000 | 147150 6.4 8.32 31.79 32.62
15500 | 152055 6.6 8.59 32.79 33.71
16000 | 156960 6.8 8.87 33.78 34.80
16500 | 161865 7 9.15 34.77 35.89
17000 | 166770 | 7.25 9.42 36.02 36.97
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17500 | 171675 7.5 9.70 37.26 38.06
18000 | 176580 7.8 9.98 38.75 39.15
18500 | 181485 8 10.26 39.74 40.24
19000 | 186390 8.2 10.53 40.74 41.32
19500 | 191295 8.5 10.81 42.23 42.41
20000 | 196200 8.7 11.09 43.22 43.50
20500 | 201105 8.9 11.37 44.21 44.59
21000 | 206010 9.2 11.64 45.70 45.67
21500 | 210915 9.5 11.92 47.19 46.76
22000 | 215820 9.8 12.20 48.68 47.85
22500 | 220725 10 12.47 49.68 48.94
23000 | 225630 | 10.3 s SN/ 50.02
23500 | 230535 | 10.6 13.03 52.66 51.11
24000 | 235440 | 10.9 13.31 54.15 52.20

BPA 20% - A
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C.2.6. MODULUS ELASTISITAS BETON (KODE BPA 20 B)

Kode Beton =BPA20-B Beban Max = 24000 kgf
Do =150,9 mm E =24071,7 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0.25 0.27 1.24 1.14
1000 9810 0.5 0.55 2.48 2.28
1500 14715 0.8 0.82 3.96 3.42
2000 19620 1 1.10 4.95 4.56
2500 24525 1.2 1.37 5.94 5.69
3000 29430 14 1.65 6.93 6.83
3500 34335 15 1.92 7.43 7.97
4000 39240 1.6 2.19 7.92 9.11
4500 44145 1.8 2.47 8.92 10.25
5000 49050 2 2.74 9.91 11.39
5500 53955 2.1 3.02 10.40 12.53
6000 58860 24 3.29 11.89 13.67
6500 63765 2.5 3.57 12.38 14.81
7000 68670 2.6 3.84 12.88 15.95
7500 73575 2.9 411 14.36 17.08
8000 78480 3 4.39 14.86 18.22
BP:: go 17884.15 | 201.9 8500 83385 3.25 4.66 16.10 19.36
9000 88290 3.5 4.94 17.34 20.50
9500 93195 3.7 5.21 18.33 21.64
10000 | 98100 4 5.49 19.81 22.78
10500 | 103005 | 4.25 5.76 21.05 23.92
11000 | 107910 4.5 6.03 22.29 25.06
11500 | 112815 | 4.75 6.31 23.53 26.20
12000 | 117720 5 6.58 24.76 27.34
12500 | 122625 | 5.25 6.86 26.00 28.47
13000 | 127530 5.5 7.13 27.24 29.61
13500 | 132435 | 5.75 7.41 28.48 30.75
14000 | 137340 6 7.68 29.72 31.89
14500 | 142245 | 6.25 7.95 30.96 33.03
15000 | 147150 6.5 8.23 32.19 34.17
15500 | 152055 | 6.75 8.50 33.43 35.31
16000 | 156960 7 8.78 34.67 36.45
16500 | 161865 | 7.25 9.05 35.91 37.59
17000 | 166770 7.5 9.33 37.15 38.73
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17500 | 171675 | 7.75 9.60 38.39 39.86
18000 | 176580 8 9.87 39.62 41.00
18500 | 181485 8.1 10.15 40.12 42.14
19000 | 186390 8.4 10.42 41.60 43.28
19500 | 191295 8.6 10.70 42.60 44.42
20000 | 196200 8.9 10.97 44.08 45.56
20500 | 201105 9 11.24 44.58 46.70
21000 | 206010 9.5 11.52 47.05 47.84
21500 | 210915 | 9.75 L7 48.29 48.98
22000 | 215820 10 12.07 49.53 50.11
22500 | 220725 | 10.2 12.34 50.52 51.25
23000 | 225630 | 10.4 12.62 51.51 52.39
23500 | 230535 | 10.7 12.89 53.00 53.53
24000 | 235440 11 13.16 54.48 54.67

BPA 20% - B
16
14 y=10,2415x+0,369
R? 40,9955

©

o

= — Awal

o —l— Koreksi
———-Linear (Awal)

60

€x 103
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C. Hasil Pengujian

C.2.7. MODULUS ELASTISITAS BETON (KODE BPA 30 A)

Kode Beton =BPA30-A Beban Max = 24000 kgf
Do =150,7 mm E =26442,31 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0.5 0.27 2.48 1.04
1000 9810 0.7 0.55 3.47 2.08
1500 14715 0.8 0.82 3.96 3.12
2000 19620 1 1.10 4.96 4.16
2500 24525 11 1.37 5.45 5.20
3000 29430 1.25 1.65 6.19 6.24
3500 34335 14 1.92 6.94 7.28
4000 39240 1.6 2.20 7.93 8.32
4500 44145 1.8 2.47 8.92 9.36
5000 49050 2 2.75 9.91 10.40
5500 53955 2.25 3.02 11.15 11.44
6000 58860 24 3.30 11.89 12.48
6500 63765 2.6 3.57 12.88 13.52
7000 68670 2.75 3.85 13.63 14.56
7500 73575 2.9 4,12 14.37 15.60
8000 78480 3 4.40 14.87 16.64
BP'?‘A\?’O 17836.78 | 201.8 8500 83385 3.25 4.67 16.11 17.68
9000 88290 3.5 4.95 17.34 18.72
9500 93195 3.7 5.22 18.33 19.76
10000 | 98100 3.9 5.50 19.33 20.80
10500 | 103005 4 5.77 19.82 21.84
11000 | 107910 | 4.25 6.05 21.06 22.88
11500 | 112815 4.5 6.32 22.30 23.92
12000 | 117720 | 4.75 6.60 23.54 24.96
12500 | 122625 4.9 6.87 24.28 26.00
13000 | 127530 5 7.15 24.78 27.04
13500 | 132435 | 5.25 7.42 26.02 28.08
14000 | 137340 55 7.70 27.25 29.12
14500 | 142245 | 5.75 7.97 28.49 30.16
15000 | 147150 6 8.25 29.73 31.20
15500 | 152055 | 6.25 8.52 30.97 32.24
16000 | 156960 6.5 8.80 32.21 33.28
16500 | 161865 | 6.75 9.07 33.45 34.32
17000 | 166770 7 9.35 34.69 35.36
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17500 | 171675 7.1 9.62 35.18 36.40
18000 | 176580 7.4 9.90 36.67 37.44
18500 | 181485 7.5 10.17 37.17 38.48
19000 | 186390 | 7.75 10.45 38.40 39.52
19500 | 191295 8 10.72 39.64 40.56
20000 | 196200 | 8.25 11.00 40.88 41.60
20500 | 201105 8.5 11.27 42.12 42.64
21000 | 206010 | 8.75 11.55 43.36 43.68
21500 | 210915 9 11.82 44.60 44.72
22000 | 215820 | 9.25 12.10 45.84 45.76
22500 | 220725 g 12.37 47.08 46.80
23000 | 225630 9.9 12.65 49.06 47.84
23500 | 230535 10 12.92 49.55 48.88
24000 | 235440 | 10.5 13.20 52.03 49.92

BPA 30% - A
16
14 y|=0,2644X +0,1777|
R?=0,9954 s
12
10
©
o
= 8 — Awal
o === Koreksi
6
———-Linear (Awal)
4
2
0

€x10°
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C. Hasil Pengujian

C.2.8. MODULUS ELASTISITAS BETON ( KODE BPA 30 B)

Kode Beton =BPA30-B Beban Max = 24000 kgf
Do =153,3 mm E = 25263,56 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0.5 0.27 2.48 1.09
1000 9810 0.6 0.55 2.97 2.17
1500 14715 0.75 0.82 3.72 3.26
2000 19620 1 1.10 4.96 4.35
2500 24525 11 1.37 5.45 5.43
3000 29430 1.3 1.65 6.44 6.52
3500 34335 15 1.92 7.43 7.61
4000 39240 1.75 2.20 8.67 8.69
4500 44145 2 2.47 9.91 9.78
5000 49050 2.25 2.75 11.15 10.87
5500 53955 2.5 3.02 12.39 11.95
6000 58860 2.6 3.30 12.88 13.04
6500 63765 2.75 3.57 13.63 14.13
7000 68670 3 3.84 14.87 15.21
7500 73575 3.1 4,12 15.36 16.30
8000 78480 3.4 4.39 16.85 17.39
BPg\ Y 17860.46 | 201.8 8500 83385 3.6 4.67 17.84 18.48
9000 88290 3.7 4.94 18.33 19.56
9500 93195 3.9 5.22 19.33 20.65
10000 | 98100 4.1 5.49 20.32 21.74
10500 | 103005 4.3 5.77 21.31 22.82
11000 | 107910 4.5 6.04 22.30 23.91
11500 | 112815 | 4.75 6.32 23.54 25.00
12000 | 117720 5 6.59 24.78 26.08
12500 | 122625 51 6.87 25.27 27.17
13000 | 127530 54 7.14 26.76 28.26
13500 | 132435 55 7.41 27.25 29.34
14000 | 137340 5.9 7.69 29.24 30.43
14500 | 142245 6 7.96 29.73 31.52
15000 | 147150 | 6.25 8.24 30.97 32.60
15500 | 152055 6.5 8.51 32.21 33.69
16000 | 156960 | 6.75 8.79 33.45 34.78
16500 | 161865 7 9.06 34.69 35.86
17000 | 166770 | 7.25 9.34 35.93 36.95
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17500 | 171675 7.5 9.61 37.17 38.04
18000 | 176580 | 7.75 9.89 38.40 39.12
18500 | 181485 8 10.16 39.64 40.21
19000 | 186390 | 8.25 10.44 40.88 41.30
19500 | 191295 8.5 10.71 42.12 42.38
20000 | 196200 | 8.75 10.99 43.36 43.47
20500 | 201105 9 11.26 44.60 44.56
21000 | 206010 | 9.25 11.53 45.84 45.64
21500 | 210915 9.5 11.81 47.08 46.73
22000 | 215820 | 9.75 12.08 48.32 47.82
22500 | 220725 10 12.36 49.55 48.91
23000 | 225630 | 10.25 12.63 50.79 49.99
23500 | 230535 | 10.5 2 1 52.03 51.08
24000 | 235440 | 10.75 13.18 53.27 52.17

BPA 30%-B
16
14 y=0,2527x +0,1169
R2 = 0,9967
12
10
©
a
S 8 — Awal
© === Koreksi
6 ———-Linear (Awal)
4
2
0
0 10 20 30 40 50 60
ex 103
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C. Hasil Pengujian

C.2.9. MODULUS ELASTISITAS BETON ( KODE BPA 40 A)

Kode Beton =BPA40-A Beban Max = 24000 kgf
Do =152,0 mm E =27122,45 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0.5 0.28 2.49 1.02
1000 9810 0.6 0.55 2.99 2.04
1500 14715 0.75 0.83 3.73 3.06
2000 19620 0.9 1.11 4.48 4.08
2500 24525 1 1.38 4.98 5.10
3000 29430 1.2 1.66 5.97 6.12
3500 34335 14 1.94 6.97 7.15
4000 39240 15 2.21 7.47 8.17
4500 44145 1.7 2.49 8.46 9.19
5000 49050 19 2.77 9.46 10.21
5500 53955 2 3.05 9.96 11.23
6000 58860 2.2 3.32 10.95 12.25
6500 63765 24 3.60 11.95 13.27
7000 68670 2.5 3.88 12.44 14.29
7500 73575 2.75 4.15 13.69 15.31
8000 78480 2.9 4.43 14.44 16.33
BP:: §0 17718.61 | 200.9 8500 83385 3.1 471 15.43 17.35
9000 88290 3.25 4.98 16.18 18.37
9500 93195 3.5 5.26 17.42 19.39
10000 | 98100 3.6 5.54 17.92 20.42
10500 | 103005 3.9 5.81 19.41 21.44
11000 | 107910 4 6.09 19.91 22.46
11500 | 112815 | 4.25 6.37 21.15 23.48
12000 | 117720 4.5 6.64 22.40 24.50
12500 | 122625 | 4.75 6.92 23.64 25.52
13000 | 127530 5 7.20 24.89 26.54
13500 | 132435 | 5.25 7.47 26.13 27.56
14000 | 137340 5.4 7.75 26.88 28.58
14500 | 142245 5.5 8.03 27.38 29.60
15000 | 147150 | 5.75 8.30 28.62 30.62
15500 | 152055 6 8.58 29.87 31.64
16000 | 156960 | 6.25 8.86 31.11 32.66
16500 | 161865 6.5 9.14 32.35 33.68
17000 | 166770 6.7 941 33.35 34.71
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17500 | 171675 7 9.69 34.84 35.73
18000 | 176580 | 7.25 9.97 36.09 36.75
18500 | 181485 7.4 10.24 36.83 37.77
19000 | 186390 7.5 10.52 37.33 38.79
19500 | 191295 | 7.75 10.80 38.58 39.81
20000 | 196200 8 11.07 39.82 40.83
20500 | 201105 | 8.25 11.35 41.07 41.85
21000 | 206010 8.5 11.63 42.31 42.87
21500 | 210915 | 8.75 11.90 43.55 43.89
22000 | 215820 9 12.18 44.80 4491
22500 | 220725 | 9.25 12.46 46.04 45.93
23000 | 225630 S e 47.29 46.95
23500 | 230535 | 9.75 13.01 48.53 47.98
24000 | 235440 10 Lo 2 49.78 49.00

BPA 40% - A
16
14 y=0,2712x +0,2719
R?=0,9953

©

o

S — Awal

o —l— Koreksi
———-Linear (Awal)

60

€x10°
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C. Hasil Pengujian

C.2.10.MODULUS ELASTISITAS BETON ( KODE BPA 40 B)

Kode Beton =BPA40-B Beban Max = 24000 kgf
Do =154,1 mm E =26176,88 MPa
Ao Po 0,5AP f & & i
Kode | e em | KOF LN e | mpa | 0% | (109
0 0 0 0.00 0.00 0.00
500 4905 0.1 0.28 0.50 1.06
1000 9810 0.25 0.55 1.24 2.12
1500 14715 0.5 0.83 2.48 3.17
2000 19620 0.6 1.11 2.97 4.23
2500 24525 0.8 1.38 3.97 5.29
3000 29430 1 1.66 4.96 6.35
3500 34335 11 1.94 5.45 7.40
4000 39240 1.25 2.21 6.20 8.46
4500 44145 15 2.49 7.44 9.52
5000 49050 1.65 2.77 8.18 10.58
5500 53955 1.8 3.05 8.92 11.64
6000 58860 2 3.32 9.92 12.69
6500 63765 2.25 3.60 11.16 13.75
7000 68670 2.5 3.88 12.39 14.81
7500 73575 2.6 4.15 12.89 15.87
8000 78480 2.9 4.43 14.38 16.92
BPg\ §0 17718.61 | 201.7 8500 83385 3.1 471 15.37 17.98
9000 88290 3.4 4.98 16.86 19.04
9500 93195 3.5 5.26 17.35 20.10
10000 | 98100 3.8 5.54 18.84 21.16
10500 | 103005 4 5.81 19.83 22.21
11000 | 107910 4.3 6.09 21.32 23.27
11500 | 112815 4.5 6.37 22.31 24.33
12000 | 117720 | 4.75 6.64 23.55 25.39
12500 | 122625 5 6.92 24.79 26.45
13000 | 127530 | 5.25 7.20 26.03 27.50
13500 | 132435 55 7.47 27.27 28.56
14000 | 137340 | 5.75 7.75 28.51 29.62
14500 | 142245 6 8.03 29.75 30.68
15000 | 147150 6.1 8.30 30.24 31.73
15500 | 152055 6.3 8.58 31.23 32.79
16000 | 156960 6.5 8.86 32.23 33.85
16500 | 161865 6.7 9.14 33.22 34.91
17000 | 166770 6.9 941 34.21 35.97
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17500 | 171675 7 9.69 34.71 37.02
18000 | 176580 7.1 9.97 35.20 38.08
18500 | 181485 7.3 10.24 36.19 39.14
19000 | 186390 7.5 10.52 37.18 40.20
19500 | 191295 | 7.75 10.80 38.42 41.25
20000 | 196200 8 11.07 39.66 42.31
20500 | 201105 | 8.25 11.35 40.90 43.37
21000 | 206010 8.5 11.63 42.14 44.43
21500 | 210915 8.8 11.90 43.63 45.49
22000 | 215820 9 12.18 44.62 46.54
22500 | 220725 | 9.25 12.46 45.86 47.60
23000 | 225630 S e 47.10 48.66
23500 | 230535 | 9.75 13.01 48.34 49.72
24000 | 235440 10 Lo 2 49.58 50.77

BPA 40% - B

16

14

0,2617x #0,4516
R?=0,9979

<
1

©

a

= — Awal

© === Koreksi
———-Linear (Awal)

60

€x10°
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C.3 PENYERAPAN AIR BETON

Berat Persentase
NO Kode | Berat SSD (kg) Kering Rata - Rata
(%)
(kg)
1.2275 1.1442 6.7862
1 BN 1.2893 1.1974 7.1279 6.96
1.2984 a2 6.5619
y 1.2585 1.1789 6.3250 6.4
1.3386 1.2571 6.0885
O B 1.3193 1.2374 6.2078 N
1.2748 1.1986 5.9774
Ccy 4 1.2479 1.1738 5.9380 %"
1.2839 1.2085 5.8727
Ry 1.3474 1.2724 5.5663 s
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D. BROSUR MASTERHEOBUILD 6

- BASF

We create chemistry

MasterRheobuild® 6

High range water-reducing superplasticizing admixture

DESCRIFTION

MasterRheobuild 6 is a ready-to-use, high
range water-reducing agent designed to produce
high slump concrete. This is a ready to use
chloride free liguid admixture and meets ASTM
C484 requirements for type F. and AS1478
requirements for High Range Water-Reducing
Admixtures.

FEATURES AND BENEFITS

Very high Shaort _ placement time.

waorkability Saves time and labour.

High water High impermeability and

reduction strength. Improved
durakbility.

Superior Mo segregation even at

cohesion high workability. Excellent
concrete quality.

High early Eary demoulding. Shorter

strength steam curing cycles.

Low shrinkage | Better dimensional stability

and creep

RECOMMENDED FOR

precast concrete

all types of concrete mixes in which high early
strength or high strength and wery high
flowability are essential

ready-mixed concrete

pumped concrete

hot weather concreting

used with all cements and air-entraining
admixtures approved under ASTM, AASHTO and
CRD specifications.

COMPATIBILITY

MasterRheobuild 8 is compatible with both
water reducers and air entraining agents approved
under SAA, SANZ and ASTM specifications but it
should be dispensed separately imfo the concrete
mix. It should only be used with water reducers

after specific testing at the proposed dose rates.

The addition of MasterRheobuild & to a dry mix is
not recommended.

APPLICATION

Use MasterRheobuild 8 as supplied after
thorough stirming, without any dilution.

Material condition

Cement : For optimum performance, always use
fresh cement, since the meactivity of cement is
reduced with ageing.

Aggregates : Use of propery graded, goocd
quality, coarse aggregates and sand helps to
achieve higher impermeability and strength.
Dispensing

The addition of MasterRheobuild & to a dry mix
is not recommended.

Introduce MasterRheobuild 8  at the specified
dosage direcily into the mixer along with mixing
water, when the concrete is thoroughly wetted (iLe.
after adding at least 75% of the mixing water) and
mix for at least 3 minutes.

MasterRheobuild & is normally used at a rate of
0.5 — 2.0 litres per 100 kg of cementitious. Other
dosages may also be used depending on the mix
design of the concrete and ambient conditions. The
actual dosage depends on the degree of water
reduction or flow required.

RATE OF HARDENING

Sefting time is influenced by the chemical and
physical composition of the basic ingredients of the
concrete, temperature of the concrete and climatic
condition. Tral mixes should be made with job
materials to determine the optimum dosage
required for a specified setting time and a given
strength requirement.

PACKAGING

MasterRheobuild & is supplied in 800 ml, 5 i
201k 205 1t

MASTER®
»BUILDERS

LUTIONS
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D. Brosur Superplasticizer

We create chemistry

MasterRheobuild® 6

STORAGE

MasterRheobuild & must be stored at
temperatures abowve 0°C in tightly sealed original
drums. If found to be fromen, thaw it and
reconstitute by stirring.

SHELF LIFE

MasterRheobuild & can be stored for 12 months if
stored as recommended in unopened original
packing.

ANI Master Rheobulld® alivif30313

PRECAUTIONS

Health : MasterRheobuild & does not contain
any hazardous substances requiring labelling.

It is safe for use with standard precautions followed
in the construction industry, such as wse of hand
glaves, safety goggles. etc.

For addiional information on MasterRheobuild &
and its use in developing a concrete mix with
special perfformance characteristics, contact your
lzzal Master Builders Seolutions representatives.

STATEMENT OF TNe lechnical information and apgplication advice given In this BASF publication ane based on the pragant state of our
RESPONSIBILITY De5 sclentfic and practical knowiedge. As the Information herein |5 of 3 general nature, no assumption can be mags
as o a product's sultabiity for 3 particwlar use or appilcation and no wamanty as to Its accuracy, relabilty or
completeness elther expressaed or implied ks given other than those reguired by law. The wser ks responsible for
checking the suttablity of products for thalr interded wss.

Fleld service where provided does not constitube superdsory responsibillty. Suggestions made by BASF elther arally
NOTE ar In writing may be followed, modifled or rejected by the owner, engineer of contractor since they, and not BASF, are

respansibie for camylng out procedures aopropate to a speciic appllcation.

PT BASF Indonasla

DBES Bank Tower 27th Floor

Clpuira Wond 1 Jakana

JL Prof. Dr. Sao Kav. 3-5

Jakaria 12840

Phone: +6221 29856000

Website: www.master-bullders-solutions. basf.co.id
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E.1 ALAT DAN BAHAN

T " :
Gelas Ukur 500 ml

sz en
h

Compressometer Gelas Ukur Timbangan
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P (N
Alat kaping Kerucut Abrams Concrete mixer (molen)

i Il

o

Cetakan Silinder Cetakan Silinder Cetakan Silinder
15cm x 30 cm 10cm x 20 cm 7cmx14cm

20 U}\",—

Superplasticizer
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E.2 PENGUJIAN BAHAN

Pengujian Berat Jenis Kerikil Pengujian Beraj Jenis Pasir

PENGUAAN KA B LUMPUR AGREGAT

A OGO

-

Pengujian Keausan Agregat Pengujian Berat Jenis Abu Batu
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E.3 PEMBUATAN BENDA UJI

Proses Pengadukan Beton Pengukuran nilai slump

E.4 PENGUJIAN BENDA UJI

> BPA 3 Hari
’ ;‘ n“‘ <

. AR

Pengujian Kuat Tekan Beton 1 Hari Pengujian Kuat Tekan Beton 3 Hari
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e I BN e NS

Pengujian Kuat Tekan Beton 7 Hari Pengujian Kuat Tekan Beton 28 Hari

Pengujian Modulus Elastisitas Beton
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