
Abstract 

This thesis provides a study of the effect different parameters on the 

mechanical properties of the geopolymer mortar and concrete under ambient 

curing condition and comparing with the heat curing condition at (85oC), in 

addition to, creating predictive modeling of the mechanical properties of 

geopolymer mortar by using ANNs and regression equation. The parameters 

that studied were (metakaolin to fly ash ratio MK/FA, sand to binder ratio 

S/B, alkali activator to binder ratio AA/B, sodium silicate to sodium 

hydroxide SS/SH and different concentration of NaOH) of geopolymer 

mortar and paste, while the concrete parameters were binder to aggregate 

ratio B/agg and fine aggregate to coarse aggregate F/C. The experimental 

mixtures were designed by using the Taguchi method in Minitab software to 

find the best mixtures for the studied parameters, therefore, 80 mixes for 

mortar and 9 mixes for concrete were designed.  

The optimum parameters ratio that gives best mechanical properties 

for mortar were MK/FA= 0.5, AA/B = 0.5, SS/SH = 1.5, 12M concentration 

and the S/B=1.5 when studying each factor separately, while the best 

parameters ratio that studied for concrete were 0.33 B/agg  ratio and 0.4 F/C 

ratio that give high compressive strength. The effect of curing on strength at 

the early age is great, as the heat curing develops the strengths significantly 

when compared with the ambient curing, while at the 28 days the 

development of strength in heat curing is slow and the development of 

strength in ambient curing is so high that the strength becomes very close 

under the influence of the two types of curing.  

The artificial neural network (ANNs) were used to create predictive 

models for establishing how mix design parameters influence on the results 

of geopolymer mortar properties (i.e., compressive strength, and flexural 

strength). The results indicate a good correlation between the experimental 



results and predictions results from ANNs for compressive strength and 

flexural strength properties. the regression coefficient (R) for training, 

validation, test , all were (0.97, 0.96, 0.94, 0.96)for compressive strength 

(0.94, 0.92, 0.96, 0.93) for flexural strength, that means the  ANNs model 

for predicting results is  good. The optimization study of geopolymer mortar 

by the statistical analysis programs (Minitab) find that the best ratio for 

obtaining a high strength are AA/B =0.5, SS/SH =1.5, 14M concentration 

and S/B=1.5. 

 

 

 




