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Abstract—Polymer modified mortar has been 
implemented to prolong lifetime of concrete and to increase 
its performance. Previous researches have proven that using 
Gracilaria Sp. will increase mortar and concrete 
compressive strength. Since sugar based admixture 
contributes great bonding mechanism, honey becomes 
alternative for compressive strength increase. This research 
wants to investigate the compressive strength of natural 
polymer modified mortar and concrete using honey and 
Gracilaria Sp. The compressive strength design is 20 MPa. 
There are two steps in the research, pre-experiment and 
main experiment. Results of pre-experiments used and 
developed to be implemented in main experiment. Main 
experiment found that the natural polymer modified mortar 
and concrete using honey and Gracilaria Sp. increase the 
compressive strength as 29.19% compare to the control 
specimens. Optimum composition for natural polymer 
modified mortar is using honey and Gracilaria Sp. as 0.03% 
and 0.1% of cement weight, while for natural polymer 
modified concrete is using honey and Gracilaria Sp. as 0.03% 
and 0.05% of cement weight. 

Keywords—Compressive strength, natural, polymer 
modified mortar, honey, Gracilaria Sp. 

I. INTRODUCTION 

Polymer modified mortar has been implemented to 

prolong lifetime of concrete and to increase its 

performance. Previous researches [1,2,3] have proven 

that using Gracilaria Sp. will increase mortar and 

concrete compressive strength. Since sugar based 

admixture contributes great bonding mechanism, 

honey becomes alternative for compressive strength 

increase.  

Natural honey contains 80–85% carbohydrate 

(mainly glucose and fructose), 15–17% water, 0.1–

0.4% protein, 0.2% ash and minor quantities of amino 

acids, enzymes and vitamins [4]. It is sticky and 

viscous solutions. Honey contains great number of 

glucose and fructose that may improve bonding 

mechanism in mortar and concrete mix.  

Gracilaria Sp. is also polysaccharide which contains 

agarose and agaropectin that make strong gel [5]. 

Hence, the addition of honey will also improve 

bonding mechanism in mortar and concrete mix, as 

proved by [1,2,3] . 

According to the advantage of honey and Gracilaria 

Sp., this research wants to investigate the compressive 

strength of natural polymer modified mortar and 

concrete using honey and Gracilaria Sp.  
. 

II. METHOD 

This research conducted by pre-experiment and 

main experiment stages. Results of pre-experiments 

have been used and developed to be implemented in 

main experiment. There are 21 Pre-experiment 

compositions shown by Table 1 and 2 while main 

experiment consists of 20 compositions as described 

by Figure 3 and 4. In pre-experiment stage, mortar 

cube specimens were produced while in main 

experiment both mortar and cylinder specimens were 

produced. Mortar cube specimen dimension is 5 mm x 

5 mm x 5 mm while cylinder dimension is 10 mm in 

diameter and 20 in height. Gracilaria Sp. powder is 

used as natural polymer while honey is used as 

admixture. Mortar composition is of weight ratio of 

cement : sand : water = 1 : 1 : 0.6. Natural polymer 

modified mortar and concrete have compressive 

strength design of f‟c = 20 MPa (for mortar cured by 

plain water). All specimens were tested for compressive 

strength at age 7, 14, and 28 days. 
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Table 1. Composition of natural polymer modified 

mortar with honey and Gracilaria Sp. for pre-

experiment (modified from [6]) 

 

Specimen 

Code 

Honey 
Gracilaria 

Sp.  Number 

of 

specimens 
(% 

cement 

weight) 

(% 

cement 

weight) 

A 

0.03 

0.1 

@ 5 pcs 

B 0.2 

C 0.5 

D 1 

E 2 

F 5 

G 

0.3 

0.1 

H 0.2 

I 0.5 

J 1 

K 2 

L 5 

 

Table 2. Composition of natural polymer modified 

mortar with honey for pre-experiment (modified from 

[6]) 

 

Specimen 

Code 

Honey 
Number 

of 

specimens 

(% 

cement 

weight) 

M 0.01 

@ 5 pcs 

N 0.02 

O 0.03 

P 0.04 

Q 0.05 

R 0.1 

S 0.2 

T 0.3 

U 0.4 

V 0.5 

 

 

 

 

 

Table 3. Composition of natural polymer modified 

mortar with honey and Gracilaria Sp. for main 

experiment (modified from [6]) 

 

Specimen Code 

Honey 
Gracilaria 

Sp.  

(% 

cement 

weight) 

(% 

cement 

weight) 

KT-M-K 0 0 

KT-M-M0,03-G0,05 0.03 0.05 

KT-M-M0,03-G0,1 0.03 0.1 

KT-M-M0,03-G0,2 0.03 0.2 

KT-M-M0,03-G1 0.03 1 

KT-M-M0,03-G1,5 0.03 1.5 

 

Table 4. Composition of natural polymer modified 

concrete with honey and Gracilaria Sp. for main 

experiment (modified from [6]) 

 

Specimen Code 

Honey 
Gracilaria 

Sp.  

(% 

cement 

weight) 

(% 

cement 

weight) 

KT-B-K 0 0 

KT-B-M0,03-G0,05 0.03 0.05 

KT-B-M0,03-G0,1 0.03 0.1 

KT-B-M0,03-G0,2 0.03 0.2 

KT-B-M0,03-G1 0.03 1 

KT-B-M0,03-G1,5 0.03 1.5 

 

III. RESULTS AND DISCUSSION 

Pre-experiment found some optimum composition as 
shown by Table 3 and 4. Those compositions then 
implemented and developed in main experiment. Figure 1 
describes compressive strength of natural polymer 
modified mortar at age 28 days, 5 compositions of main 
experiment which are consist of 5 specimens of each 
composition, while for natural polymer modified concrete 
shown by Figure 2. The results of main experiment found 
that KT-M-M0,03-G0,05 compressive strength has 
increased gradually from age 7 days to 28 days (Figure 3). 
It isn‟t happened to other compositions of natural polymer 
modified mortar. The phenomenon isn‟t happened to 
natural polymer modified concrete that has gradual 
increase of compressive strength (Figure 4). The 
specimen KT-B-M0,03-G1 has optimum increase of 
29.19% (27.39 MPa) compared to control specimens 
(Table 5). 
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This research has proven that addition of honey and 
Gracilaria Sp. increase „double‟ bonding mechanism, 
from honey and from Gracilaria Sp. The bonding 
mechanism gets the mortar and concrete highly 
compacted and strong that will increase the compressive 
strength. Hence, it is proved that natural polymer 
modified mortar and concrete with honey and Gracilaria 
Sp. have better compressive strength compared to the one 
without honey and Gracilaria Sp. 

 

 

 

 

 

 

 

 

Table 5. Compressive strength increase of natural 

polymer modified concrete with honey and Gracilaria 

Sp. for main experiment (modified from [6]) 

 

Specimen Code 
% ∆7-28 

days 
% ∆14-28 

days 

KT-B-K 17,15% 20,32% 

KT-B-M0,03-G0,05 43,77% 11,66% 

KT-B-M0,03-G0,1 63,94% 31,96% 

KT-B-M0,03-G0,2 28,69% 17,04% 

KT-B-M0,03-G1 16,85% 4,9% 

KT-B-M0,03-G1,5 38,48% 11,79% 

 

 

 

 

 

 

Figure 1. Compressive strength of natural polymer modified mortar with honey and Gracilaria Sp.  

at 28 days for main experiment (modified from [6]) 
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Figure 2. Compressive strength of natural polymer modified concrete with honey and Gracilaria Sp.  

at 28 days for main experiment (modified from [6]) 

 
 

 

Figure 3. Compressive strength of natural polymer modified mortar with honey and Gracilaria Sp. 

at 7, 14, and 28 days for main experiment (modified from [6]) 
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Figure 4. Compressive strength of natural polymer modified concrete with honey and Gracilaria Sp. 

at 7, 14, and 28 days for main experiment (modified from [6]) 

 

IV. CONCLUDING REMARKS 

This research has found that honey and Gracilaria Sp. 
increased the compressive strength of natural polymer 
modified mortar and concrete of 29.19%. The 
performance of the natural polymer modified mortar and 
concrete was getting better because of „double‟ bonding 
mechanism that makes its compressive strength getting 
higher. Optimum composition for natural polymer 
modified mortar is using honey and Gracilaria Sp. as 
0.03% and 0.1% of cement weight, while for natural 

polymer modified concrete is using honey and Gracilaria 
Sp. as 0.03% and 0.05% of cement weight. 
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