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Pengaruh Admixture Type ¥ (Polycarboxplate) Pada Mix Design Fc’ 41,5
MPa Terhadap Kuat Nilai Tekan Beton
Tri Raharjo, 41187011190022

ABSTRAK

Perkembangan industri konstruksi yang pesat memicu peningkatan kebutuhan
beton mutu tinggi dengan kuat tekan serta kemudahan pengerjaan (workability)
yang optimal. Penelitian ini bertujuan untuk menganalisis pengaruh penambahan
chemical admixture Tipe F berbasis polycarboxylate (FBAS HPF-27) terhadap nilai
slump dan kuat tekan beton mutu rencana fc' 41,5 MPa (setara K-500) pada umur
hidrasi 28 hari, sekaligus menentukan dosis pemakaian yang paling optimal.
Metode eksperimental kuantitatif laboratorium diterapkan di PT. Adhimix PCI
Indonesia Plant Cikarang dengan mengacu pada standar SNI 03-2834-2000 pada
faktor air semen (FAS) konstan 0,43. Variasi dosis aditif yang diuji meliputi 0%
(kontrol), 0,6%, 0,8%, dan 1,0% dari berat cementitious, dengan total 12 sampel
silinder (@ 10 cm x 20 cm) yang diberi faktor koreksi L/D sebesar 1,04 sesuai SNI
1974:2011. Hasil penelitian menunjukkan bahwa penambahan aditif meningkatkan
nilai slump beton segar dari 120 mm (normal) hingga 165 mm pada dosis 1,0%.
Pada umur 28 hari, nilai kuat tekan rata-rata konversi L//) meningkat dari 43,79
MPa (normal) menjadi 48,77 MPa pada dosis 0,6%, dan mencapai puncaknya pada
dosis 0,8% sebesar 51,47 MPa disertai reduksi air hingga 16,54%. Namun, pada
penambahan dosis 1,0% mengalami penurunan kuat tekan menjadi 50,36 MPa
akibat melampaui titik jenuh aditif (saturation point). Penelitian ini menyimpulkan
bahwa penggunaan aditif polycarboxylate efektif meningkatkan kinerja beton mutu
tinggi, dengan dosis pemakaian optimum berada pada persentase 0,8%.

Kata kunci: Beton, Polycarboxylate, Slump, Kuat Tekan, Dosis Optimum



The Effect of Type F Admixture (Polycarboxylate) in a 41.5 MPa Target
Strength (Fc’) Concrete Mix Design on Concrete Compressive Strength
Tri Raharjo, 41187011190022

ABSTRACT

Rapid developments in the construction industry have driven an increasing demand
for high-strength concrete featuring optimal compressive strength and workability.

This study aims to analyze the effect of adding Type F polycarboxylate-based
chemical admixture (FBAS HPF-27) on the slump value and compressive strength
of structural concrete with a target strength of fc ' 41.5 MPa (equivalent to K-500)

at 28 days of hydration, while delermining the most optimal dosage. A quantitative

laboratory experimental method was conducted at PT. Adhimix PCI Indonesia
Plant Cikarang, adhering to the SNI 03-2834-2000 standard with a constant water-
cement ratio (W/C) of 0.43. The admixture dosages tested were 0% (control), 0.6%,

0.8%, and 1.0% by weight of cementitious material, utilizing a total of 12
cylindrical specimens () 10 cm x 20 cm) adjusted with an L/D correction factor of
1.04 in accordance with SNI 1974:2011. The results indicated that adding the
admixture increased the fresh concrete slump value from 120 mm (control) up to
165 mm at a 1.0% dosage. At 28 days, the average L/D converted compressive
strength increased from 43.79 MPa (control) to 48.77 MPa at 0.6%, reaching its
peak at a 0.8% dosage with 51.47 MPa alongside a water reduction of 16.54%.

However, increasing the dosage to 1.0% caused a decline in compressive strength
10 50.36 MPa due to exceeding the admixture saturation point. This study concludes
that polycarboxylate admixture effectively enhances the performance of high-
strength concrete, with an optimal application dosage of 0.8%.

Keywords: Concrete, Polycarboxylate, Slump, Compressive Strength, Optimal
Dosage
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LAMPIRAN

Lammpiran Kadar Hasil Pengujian Kadar Lumpur Agregat Halus.

AMOUNT OF MATERIAL FINER THAN 0.075 MM
(NO.200) SIEVE IN AGGREGATE
ASTM C-117/84

DESCRIPTION AND RECEIVED
Pasir Cimalaka 02-Mar-26
SOURCE OF SAMPLE : ON E
TO BE USED FOR  : All Concrete Class
3) 2
14 [Weight of oven dry sample 500,0 500,0 gram
25 |Weight of washed & oven dry sample
[retained on 0.075 mm (No.200) sieve 477,0 486,0 gram
|Percentage of material finer than
[0.075 mm ((No.200) sieve = 4,60 2,80 %
(1) - (2) X100%
(1)
Average 3,7 %
Remark :
TESTED AND CALC. BY : Tri Raharjo DATE : 02-Mar-26




Lampirah Hasil Pengujian Gradasi Pasir Cimalaka.

SIEVE ANALYSIS FINE AGREGATE
(SNI-03-2834-2000)
DESCRIPTION AND o RECEIVED 02/03/2026
SOURCE OF SAMPLE : Pasir Cimalaka ON
TO BE USED FOR  : [ All Concrete Class | TOTAL WEIGHT
OF SAMPLE I 1000,0 Sram I
SIEVE COMULATIVE COMULATIVE GRADING SPECIFICA-
SIZE RETAINED ON SIEVE RETAINED PASSING TION ASTM C-33
INCHES GRAM % % % %o
2" 100 - 100
Ls" 100 - 100
34" 100 - 100
38" 100 - 100
#e 42,0 4,20 4,20 95,8 95 - 100
#8 144,0 14,40 18,60 81,4 80 - 100
#16 201,0 20,10 38,70 61,3 50 - 85
#30 203.0 20,30 59,00 41,0 25 % 60
#50 200,0 20,00 79,00 21,0 10 - 30
#100 140,0 14,00 93,00 7,0 0 - 10
PAN 70,0 7,00 100,00 0,0 FM : 2,93
100,0
90,0 /
80,0 /
70,0
]
2 60,0
=
& /
H 500
&
53]
& 400
g Fd
@ 30,0
wl
<
-9
20,0 /
2
10,0 r°g
0,0
#100 #50 #30 #16 #8 #4 3/8" 3/4" 1.5" oF
SIEVE SIZE
— = Series1 Series2 Series3 I
TESTED AND CALCULATION BY : Tri Raharjo DATE : 02-Mar-26




Lampiran Hasil Pengujian Berat Jenis Pasir Cimalaka.

SPECIFIC GRAVITY OF FINE AGGREGATE

ASTM C 128 - 84

DESCRIPTION AND S e
ESC o Pasir Cimalaka
SOURCE OF SAMPLE :
RECEIVED ON : | 02-Mar-26 |
TO BE USED FOR : | 4l Concrete Class |
RUN NO.
NO.OF FLASK 1 |
A | WEIGHT OF SSD SAMPLE ON AIR 500,0 gram 500,0 gram
B | WEIGHT OF FLASK 174,0 gram 174,0 gram
C | WEIGHT OF FLASK + WATER UP TO 671,0 gram 671,0 gram
CALIBRATION MARK
D | WEIGHT OF FLASK + SSD MATERIAL + 979,0 gram 977,0 gram
WATER UP TO CALIBRATION MARK
E | WEIGHT OF OVEN DRY SAMPLE 473,0 gram 474,0 gram
1 | SPECIFIC GRAVITY A 20 2,58
SSD BASIS A+ C-D
2,59
2.4 2,44
2| SPECIFIC GRAVITY E 346 i
OVEN DRY BASIS 4+ C-D
2,45
2,87 2,82
3 | SPECIFIC GRAVITY E
APPARENT B4 Cs.D
2,84
5,71 5,49
4 | WATER ABSORPTION A-E : ’
= X100 %
5,60
REMARK :

TESTED AND CALC. BY s Tri Raharjo DATE : 02-Mar-26




Lampiran Kadar Hasil Pengujian Kadar Lumpur Agregat Kasar.

(ASTM C-117/84)

AMOUNT OF MATERIAL FINER THAN 0.075 MM

DESCRIPTION AND
Ex.Split Bangun Jaya, Purwakarta
SOURCE OF SAMPLE : &
- V
saspLE N0 m— T v
ON g
TOBEUSED FOR  : All Concrete Class
1. Weight of oven dry sample 1000,0 1000,0 gram
2. |Weight of washed & oven dry sample
|retained on 0.075 mm (No 200) sieve 994,0 993,0 gram
|Percentage of material fmer than
[0.075 mm ((N0.200) sieve = 0,60 0,70 %
(1)-(2) X100 %
(1)
%
Average 0,65 °
Remark :
01-Mar-26

TESTED AND CALCULATION BY  : Tri raharjo DATE :




Lampiran Hasil Pengujian Gradasi Agregat Kasar.

SIEVE ANALYSIS OF COARSE AGGREGATE

(SNI-03-2834-2000)

DESCRIPTION AND RECEIVED 01-Mar-26
SOURCE OF SAMPLE : Split 10 -20, Purwakarta ON
TO BE USED FOR | All Concrete Class | TOTAL WEIGHT
OF SAMPLE 5000,0 Gram
SIEVE COMULATIVE | COMULATIVE GRADING SPECIFICATION
SIZE RETAINED ON SIEVE RETAINED PASSING SNI-03-2834-200 (MAX.20 MM)
INCHIES GRAM % % % %

2" 100 - 100
15" 100 - 100
34" 201,0 4,0 4,0 96,0 95 - 100
378" 32450 64,9 68,9 31,1 30 - 60

# 1541,0 30,8 99,7 03 0 - 10

#8 0,0 0,0 99,7 03 0 - 0
#16 0,0 0,0 99,7 0,3 0 - 0
#30 0,0 0,0 99,7 03 0 - 0
#50 0,0 0,0 99,7 03 0 - 0
#100 0,0 0,0 99,7 03 0 - 0
PAN 13,0 0,3 100,0 0,0 FM : 6,71

1000 200 00

9,0

80,0

700
8
-«
2 600
g /
£ 500 3
~ 4 /

! g
% 400 -
1]
2 /)
& 300 ¥ 311
Il
200 2 74
4 ’
/! /
10,0 P
00 : - , : o A
#100 #50 #30 #16 #8 #4 318" 3" 15 z
SIEVE SIZE
@ AGGREGATE GRADING =~ ====- GRADING LIMT Min ===« GRADING LIMIT Max I
TESTED AND CALCULATION BY Tri raharjo DATE : 01-Mar-26




Lampiran Hasil Pengujian Berat Jenis Agregat Kasar.

SPECIFIC GRAVITY OF COARSE AGGREGATE
ASTM C 127 - 84

Ex_.Split Bangun Jaya, Purwakarta

DESCRIPTION AND
SOURCE OF SAMPLE :

RECEIVED ON : 01-Mar-26
TOBEUSEDFOR : |All Concrete Class

RUNNO. I n
A |WEIGHT OF SSD SAMPLE ON AIR 5000,0 gram 5000,0 gram
B |WEIGHT OF SSD SAMPLE IN WATER 3050,0 gram 3057,0 gram
C |WEIGHT OF OVEN DRY SAMPLE 4806,0 gram 4829,0 gram
2,56 2,57
1 |SPECIFIC GRAFITY A
SSD BASIS A - B
2,57
2,46 2,49
2 |SPECIFIC GRAFITY c
OVEN DRY SAMPLE A - B 247
2,46 2,73
3 |SPECIFIC GRAFITY C
APPARENT o) | 259
4 |WATER ABSORPTION A-C X 100 % 404 3,54
< 3,79
Remark :
TESTED AND CALCULATION BY : Tri Raharjo 01-Mar-26

DATE :




Lampiran Technical Data Sheet Admixture FBAS.

TECHNICAL DATA SHEET

FLOBAS HPF-27

Super High Range Water Reducing Admixture ( Type F)

PT. Flowric Bintang Adi Sentosa

Description FLOBAS HPF-27 is a new progressive superplasticizer. It is a concentrated
product, high water reduction with good slump retention, chloride-free, low alkali
content, and high strength gain at early and long-term age. It can be widely used
in a diverse range of concrete, in particular, it is suitable for Precast concrete.
FLOBAS HPF-27 complies with ASTM C494-19, BS EN 934, JIS A 6204 -2011
and SNI 03-2945-1991, as High Range Water Reducing Admixture.

Principles of Polycarboxylate which is developed by own technique and has a particular and

Function unique structure is adsorbed on surface of cement particle momentarily and
firmly. Hence efficiency of cement-dispersing is raised, it can produce fresh
concrete with excellent workability, plasticity and lower thixotropy.

Technical Data

Form Liquid
Appearance Colorless to light yellowish
Specific Gravity 1.065 + 0.02
pH 8x2
Solid Contents 30.5+2.0
Product 1) Super High water reduction: The water reduction rate of concrete is above 40%

Characteristic ~ 2) Ease of controlling production: Controlling water reduction ratio, plasticity and air
entraining by adjusting molecular weight of main chain, length and density of
side chain, type of side chain group.

High early strength gain: Greatly increase initial strength and long-term strength,
reduce energy loss. Reduction of cracking, shrinkage and creep.

Good slump retention ability: Delaying time of transporting concrete and time of
detention at construction site, guarantee concrete pumpability.

Good adhesion: Making concrete to have excellent workability, Non-
layer,without segregation and bleeding.

Good dispersion: High fluidity of concrete results in deposing and compacting
easily for self-compacting concrete.

Wide adaptability: It is compatible with ordinary silicate cement, silicate cement,
slag silicate cement and all kinds of blendings for excellent dispersibility and
plasticity.

Good strength and durability: Low alkali and chloride-ion content. Enhancing
concrete strength and durability by densifying its internal structure.

9) Environmental friendly products: No pollution during production

FLOBAS HPF-27
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4
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7

8

Whilst any information and/or spesification contained herein is to the best of our ge, true, and We always r
that a trial be carried out to confirm suitability of the product. Please note others concrete components may cause variations in the
performance of the products. No warranty is given or implied in ion with any r i or suggesti made by us. The

information in this data sheet is effective from the date shown and supersedes all previous data.



TECHNICAL DATA SHEET

FLOBAS HPF-27

Super High Range Water Reducing Admixture ( Type F )

PT. Flowric Bintang Adi Sentosa

Methods of use

1

~

The recommended range of dosage of FLOBAS HPF-27 is suggested as follow
(wt.% of cement): 0.6% - 1.5%.

2) It can be compounded together with retarder, defoamer, air-entraining agent,
lignin-based admixture and so on.
Scope of 1) FLOBAS HPF-27 is a superplasticizer used in premix of construction and cast-
Application in-place concrete.
2) ltis especially suitable for high strength concrete such as railway, haven, traffic,
bridge and electric power and so on.
3) ltis suitable for the preparation of high strength, high durability, self-compacting,
steel fiber and self-leveling concrete.
Package & 1) Liquid product: 200L drum or 1000L IBC tank.
Storage 2) Stored under 0-35°C, far away from sunlight
3) Shelf life is normally six month.
Handling Notes 1) FLOBAS HPF-27 is free from alkaline. It is non toxic, non hazardous, and non
corrosive.
2) When it contacts eyes and skin, The affected area shall be immediately rinsed
with plenty of water for several minutes. Consult physician if irritation persists.
3) Keep container closed when it is not in use. Do not store the product directly

under sunlight.

FLOBAS HPF-27

Whilst any information and/or spesification contained herein is to the best of our knowledge, true, and accurate. We always recommend
that a trial be carried out to confirm suitability of the product. Please note others concrete components may cause variations in the

performance of the products. No warranty is given or i

plied in ion with any r ati or suggesti made by us. The

information in this data sheet is effective from the date shown and supersedes all previous data.



Lampiran Hasil Pengujian Kuat Tekan Beton Umur 28 Hari

Ukuran Benda Luas Kuat Tekan
No. Tanggal Tanggal | Umur | Slump Kode Benda Uji Berat Uji Penampang Beban Kuat Kubus
Pembuatan Test (day) (cm) (kg) | Dia./O High (cm) (kn) Tekan (kg/cm?)
(cm) (cm) (MPa)

1 03/03/26 31/03/26 28 12 TR-MIX /Fc 41,5 3,57 10 20 78,54 327,0 41,63 501,56
2 03/03/26 31/03/26 28 12 TR-MIX /Fc 41,5 3,57 10 20 78,54 330,8 42,12 507,46
3 03/03/26 31/03/26 28 12 TR-MIX /Fc 41,5 3,58 10 20 78,54 3343 42,57 512,89
Jumlah rata — rata : 330,7 42,1 507,3

1 03/03/26 31/03/26 28 16 TR-MIX-I /Fc 41,5 3,61 10 20 78,54 372,4 47,42 571,32
2 03/03/26 31/03/26 28 16 TR-MIX-I /Fc 41,5 3,59 10 20 78,54 362,8 46,19 556,50
3 03/03/26 31/03/26 28 16 TR-MIX-I /Fc 41,5 3,63 10 20 78,54 369,8 47,08 567,22
Jumlah rata — rata: 368,33 46,89 565,01

1 03/03/26 31/03/26 28 16 TR-MIX-II /Fc 41,5 3,68 10 20 78,54 385,9 49,14 592,77
2 03/03/26 31/03/26 28 16 TR-MIX-II /Fc 41,5 3,67 10 20 78,54 393,0 50,03 602,77
3 03/03/26 31/03/26 28 16 TR-MIX-II /Fc 41,5 3,70 10 20 78,54 387,1 49,29 593,85
Jumlah rata — rata: 388,66 49,50 596,46

1 03/03/26 31/03/26 28 16,5 TR-MIX-III /Fc 41,5 3,69 10 20 78,54 381,5 48,58 585,30
2 03/03/26 31/03/26 28 16,5 TR-MIX-III /Fc 41,5 3,71 10 20 78,54 372,7 47,46 571,80
3 03/03/26 31/03/26 28 16,5 TR-MIX-III /Fc 41,5 3,67 10 20 78,54 386,8 49,25 593,37
Jumlah rata — rata: 380,33 48,43 583,49

Sumber: Hasil Pengujian PT.AdhimixPrecast, 2026




Lampiran Hasil Pengujian Kuat Tekan Beton Normal Umur 28 hari.




Lampiran Hasil Pengujian Kuat Tekan Beton Polycarboxylate 0,6% Umur 28 hari.
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Lampiran Hasil Pengujian Kuat Tekan Beton Polycarboxylate 0,8% 28 hari.
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Lampiran Hasil Pengujian Kuat Tekan Beton Polycarboxylate 1% 28 hari.




Lampiran Dokumentasi Penelitian, 2026.




Lampiran Dokumentasi Penelitian, 2026.




Lampiran Dokumentasi Penelitian, 2026.




