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ABSTRAK 

PEMODELAN PENGARUH SIFAT MORTAR DARIPADA 

PENAMBAHAN ABU TANAH LUNTUR TERPAKAI 

Terdapat keperluan untuk menggunakan cara yang boleh diharap dan cepat untuk 

mengkuantitikan ciri-ciri bahan pembinaan apabila ujian fizikal menjadi tidak praktikal. 

Pembentukan model dilakukan untuk mengkaji keupayaannya dalam menjangkakan 

nilai kekuatan mampatan mortar yang diubah suai atas beberapa faktor. Model 

tersebut dihasilkan melalui reka bentuk daripada kaedah permukaan tindak balas 

yang didapati dalam perisian Design-Expert 13. Memandangkan ''abu tanah luntur 

terpakai"(SBEA) jarang digunakan sekali dalam kalangan bahan tambahan bersimen 

lain yang sudah diketahui, SBEA digunakan untuk mengubah suai mortar dalam 

kajian ini untuk mempopularkan penggunaannya. Untuk memulakan simulasi 

jangkaan, keputusan uji kaji makmal yang dijalankan atas mortar yang diubah suai 

dengan SBEA yang berlainan saiz pada kandungan penggantian simen dan tempoh 

ujian yang berlainan telah diperolehi. Saiz SBEA dikategorikan kepada saiz tidak 

terkisar (asal) dan saiz terkisar. Kandungan yang digunakan untuk menggantikan 

simen dalam mortar adalah antara 10% dan 50%. Tempoh ujian pada mortar hasilan 

adalah 7 hari, 28 hari dan 90 hari. Nilai-nilai jangkaan yang dihasilkan dari simulasi 

model ditunjukkan dalam beberapa bentuk plot grafik dan dibandingkan dengan nilai

nilai sebenar me/alui cara statistik. Ketepatan jangkaan simu/asi disokong dengan 

analisis varians (ANOVA). Selepas mempertimbangkan kekangan praktikal 

keputusan pengoptimuman mencadangkan kandungan SBEA yang sesuai dalam ju/at 

10-50% untuk memberi nilai optima kekuatan mampatan terakhir kepada mortar 

yang diubah suai. Keputusan tersebut menunjukkan 27.56% SBEA tidak terkisar dan 

50% SBEA terkisar telah memberi kekuatan mampatan optima hari ke-90 kepada 

mortar yang diubah suai. Secara ringkasnya, kajian ini menjangkakan nilai kekuatan 

mampatan mortar yang diubah suai dengan SBEA dan menentukan kandungan 

optima penggunaan SBEA. 
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(2012). However, such correlation shown was not in good agreement with the 

existing empirical equation suggested by Raphael (1984) and FIP (1991). Additional 

FA content could improve the tensile strength of modified mortar at 50% the most. 

Amarnath et al. (2012) added that the mortar modified with FA has a higher tensile 

strength than the concrete of same compressive strength. 

2.2.2 Influence of Polymer Addition in Mortar 

Polymers were proven to be a good cement substitute in mortar production. There 

was a study focused on the mortar modified with polymers replacing the Type I 

Portland cement, which are ethylene vinyl acetate (EVA) and polyvinyl acetate-vinyl 

carboxylate (VA/VeoVa) at 3%, 5% and 8% by the weight of cement (Tsai-Lung 

Weng, 2017). The study found that the VA/VeoVa gave greater effects to the 

modified mortar than the EVA. The VA/VeoVa specimens performed better 

compressive and bonding strengths, as well as presented thermal expansion and 

drying shrinkage characteristics similar to the control specimens. However, the 

polymers gave the lowest effectiveness in water permeability and adhesion, as tested 

by Waclaw et al. (2021). The early compressive strength presented by the EVA 

specimens was lower as compared to the control specimens, but became higher at 

the 28th day. However, this finding is different to that of Kim M.O. (2020) as the EVA 

specimens were shown to have higher compressive strength than the control 

specimens at both early age (7th day) and 28th day. It was further concluded that the 

VA/VeoVa gave a greater bonding strength than the EVA specimens, corroborating 

the findings of Zhao et al. (2011). The addition of polymers was found to delay the 

setting times, except the VA/VeoVa with 0.5 water-cement ratio which shortened 

slightly the setting times. 

The EVA-modified cement mortar was focused in another study by Kim M.O. 

(2020), with additional polymers which are acrylate polymer (AC), polyvinyl alcohol 

(PVA) and styrene-butadiene rubber (SBR). He concluded that the cement mortar 

modified with polymers had improvement in compressive, flexural and pull-off bond 

strengths, as shown in the Table 2.1, Table 2.2 and Table 2.3. This agrees that the 

use of polymers in modifying the mortar or concrete is effective for the longer service 
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life of a structure by reducing the cracks, as stated by Chen and Won (2015). Kim et

al. (2016) also supported that these high strengths can contribute to better cracking 

resistance due to the ability to sustain a greater maximum load. Another conclusion 

is that the polymers showed stronger influence on the flexural strength rather than 

the compressive strength. Among the four polymers tested, the EVA specimens 

generally gave the best performance to the modified mortar, improving the 

compressive strength up to 50.27 MPa and flexural strength up to 11.09 MPa at the 

28th day. The tested compressive strength of the PVA specimens was 48.9 MPa, which 

is quite close to the value (48.7 MPa) reported by Kim et al. (2016). The tested 

compressive strength of SBR specimens was also 36% higher than that of AC 

specimens, showing a good agreement with previous study done by Li et al. (2018) 

and Medeiros et al. (2009). Meanwhile, the AC specimens showed a 14% lower 

compressive strength as compared to the control specimens. 

Table 2.1: Averaged Compressive Strengths Measured 

Compressive Control AC PVA SBR EVA 

Strength 

(days) (MPa) 

7 35.15 27.32 41.61 34.86 44.03 

28 37.72 32.34 49.91 44.14 50.27 

Source: Kim M.O. (2020) 

Table 2.2: Averaged Flexural Strengths Measured 

Flexural Control AC PVA SBR EVA 

Strength 

(days) (MPa) 

7 6.23 6.31 7.45 6.79 7.91 

28 6.81 7.92 9.91 9.62 11.09 

Source: Kim M.O. (2020) 

Table 2.3: Averaged Pull-Off Bond Strengths Measured 

Pull-Off Control AC PVA SBR EVA 

Bond Strength 

(days) (MPa) 

7 2.53 2.47 3.23 3.23 3.40 

28 2.88 3.41 3.68 3.71 3.42 

Source: Kim M.O. (2020) 
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(Şükrü & Ahmet, 2006)
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