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 Purpose of the study: The study aims to determine empirical conversion 

coefficients between compressive strength (f'c) and flexural strength (fs) for a 20 

MPa rigid pavement concrete design and to evaluate the specific effects of local 

South Sumatra aggregates combined with three distinct regional cement brands. 

Methodology: Laboratory experimental methods utilized 18 specimens (9 

cylinders, 9 beams). Aggregates underwent sieve analysis, specific gravity 

testing, and moisture testing in accordance with SNI standards. Mechanical tests 
used a compressive strength machine and a two-point loading flexural apparatus. 

Materials comprised Musi River sand, Baturaja gravel, and Baturaja, Tiga Roda, 

and Dynamix cements. Data analysis used linear regression models. 

Main Findings: All variations exceeded the 20 MPa design target. Dynamix 
cement achieved the highest mean compressive strength (26.23 MPa), while 

Baturaja cement produced the highest mean flexural strength (3.22 MPa). The 

derived empirical conversion coefficients (fs √f’c) were 0.67 for Baturaja, 0.66 
for Tiga Roda, and 0.62 for Dynamix. The collective correlation yielded a linear 

regression equation of y = 0.0219x + 2.6131 with R² = 0.2731. 

Novelty/Originality of this study: This study establishes unique, brand-specific 

empirical conversion factors for pavement concrete formulated with unique 
South Sumatra regional aggregates. It directly advances existing engineering 

knowledge by demonstrating how localized combinations of raw materials 

deviate from generalized national standard formulas, enabling field engineers to 

confidently perform rapid quality control without resource-intensive on-site 

beam trial mixes. 
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1. INTRODUCTION 

Concrete stands as the cornerstone of Indonesia's infrastructure development, particularly within the 

highway construction sector where it serves as the primary material for rigid pavements designed to endure 

heavy traffic loads [1], [2]. Structurally, the performance and durability of these pavements are governed by two 

fundamental mechanical parameters: compressive strength (f'c) and flexural strength (fs) [3], [4]. Although 
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flexural strength is the more representative indicator of a pavement’s real-world capacity to resist bending 

moments induced by traffic axles, standard field specifications and mix designs continuously default to 

compressive strength as their baseline quality control metric [5], [6]. 

This operational reliance on compressive strength creates a prominent practical challenge during field 

execution. Relying strictly on compressive testing creates an empirical mismatch in rigid pavement design, 

where structural failure modes are predominantly governed by bending and tensile stresses rather than pure axial 

compression [4], [7]. Project contractors are frequently forced to execute resource-intensive beam trial mixes or 

intrusive, destructive core-drill evaluations to confirm whether the cured concrete satisfies the mandatory 

flexural requirements, a process that inherently delays project timelines and escalates operational budgets [8], 

[9]. Consequently, establishing an accurate, empirical mathematical model to directly convert compressive 

properties into flexural properties is vital for construction efficiency [10], [11]. However, generalized conversion 

formulas provided by global and national codes, such as ACI 318 or SNI 2847:2013, often fall short. Prior 

studies indicate that code-defined equations frequently overestimate or underestimate the actual flexural capacity 

because they assume a homogeneous relationship across all material types, completely neglecting localized 

aggregate physics [1], [12]. Furthermore, variations in chemical composition and mineralogical phases across 

different commercial cement brands significantly disrupt the uniform development of the compressive-to-

flexural strength ratio [13], [14]. This problem is heavily compounded when localized regional aggregates, 

which possess unique surface textures and mineral contents, alter the internal bond structure of the Interfacial 

Transition Zone (ITZ), rendering global prediction equations highly unreliable for site-specific engineering 

applications. 

The explicit gap in the existing literature lies in the complete unavailability of a localized empirical 

conversion model that simultaneously incorporates the cross-interaction of regional geological aggregates and 

inter-brand cement chemical variations. Standard design equations assume that raw materials behave 

homogeneously across regions. In reality, the mineralogy, surface roughness, and particle shape of specific 

regional aggregates alter the interfacial transition zone (ITZ) within the concrete matrix. While the combination 

of South Sumatra’s local materials specifically fine aggregate from the Musi River and coarse gravel from 

Baturaja is heavily utilized in regional infrastructure, its precise mechanical correlation with different 

mainstream commercial cement brands for a target 20 MPa pavement grade remains entirely unexplored in 

structural engineering literature. 

To address this gap, this investigation evaluates the mechanical strength relationships of a 20 MPa rigid 

pavement concrete mix using a controlled laboratory matrix. The primary objective of this study is to isolate and 

derive localized, brand-specific conversion coefficients (𝛼 = fs √f’c) tailored for concrete incorporating Musi 

River sand, Baturaja gravel, and three dominant regional cement brands (Baturaja, Tiga Roda, and Dynamix). By 

establishing these localized empirical conversion equations, this study aims to provide field engineers in South 

Sumatra with a practical, non-destructive quality control tool, thereby eliminating the necessity for repetitive, 

costly, and time-consuming beam testing on active job sites. Based on the identified problems and objectives, 

this research addresses two primary questions, first how do variations in localized commercial cement brands 

alter the independent development of compressive and flexural strengths when combined with South Sumatra 

aggregates?, and What precise empirical equations define the structural correlation between f’c and fs within this 

specific material boundary?. 

 

 

2. RESEARCH METHOD 

In this study, testing of fine aggregate (sand), coarse aggregate (aggregate), cement, and concrete test 

samples was conducted at the Civil Engineering Laboratory of Sriwijaya State Polytechnic, situated on the 

campus in Bukit Besar, Palembang, South Sumatra Province. The research was conducted using local materials 

for concrete mixtures, including fine aggregate (sand) sourced from the Musi River and coarse aggregate 

(aggregate) sourced from the Baturaja area, as well as three brands of cement: Baturaja, Tigaroda, and Dynamix. 

The materials were prepared for testing at the Civil Engineering Laboratory of Sriwijaya State Polytechnic. 

Fine aggregate is an aggregate in which all particles pass through a 4.75 mm sieve (ASTM C33, 1982) 

[15], [16]. In this study, local sand was collected from the Musi River, Palembang, South Sumatra Province. To 

determine the sand gradation, sieve analysis was first conducted by sieving, followed by tests for specific 

gravity, water absorption, moisture content, and silt content [15]. Coarse aggregate is aggregate in which all 

particles are retained on a 4.75 mm sieve (ASTM C33, 1982) [16], [17]. The split material was sourced from the 

Baturajam area in South Sumatra Province. Physical testing was conducted first to determine the split gradation, 

which involved a sieve analysis test using a sieve, followed by specific gravity and water absorption tests, as 

well as tests for moisture and silt content [18]. 

Cement is a complex industrial product, with different mixtures and compositions [19]. Cement can be 

categorized into two distinct classifications: non-hydraulic cement and hydraulic cement. Non-hydraulic cement 

is incapable of binding and hardening in water; however, it is capable of hardening in air. Conversely, hydraulic 
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cement has the capacity to bind and harden in water [16], [20]. The cements used in this study were Baturaja, 

Tigaroda, and Dynamix cements. Furthermore, the cement underwent specific gravity testing, cement 

consistency testing, and cement setting time testing. 

Concrete is a composite material composed of a use a mixture of Portland cement or another hydraulic 

cement, fine aggregate, coarse aggregate, and water, with or without incorporation additives are necessary [21], 

[22]. A total of nine cylindrical samples were collected. Nine beam samples were prepared for testing. Material 

specimens (sand, aggregate, and cement) were subjected to physical testing. The testing of sand and split 

samples included sieve analysis, moisture content and silt content, specific gravity and water absorption. The 

cement materials were subjected to rigorous testing to ascertain their specific gravity, consistency, and setting 

time. The afore mentioned tests are referenced in the SNI 03-2834-2000 guideline, which delineates the 

procedures for preparing standard concrete mix designs [23]. As shown in Table 1. 

 

Table 1. Aggregate and Cement Testing Standards 

No Testing Standard 

1 
Test Methods for Sieve Analysis of Fine Aggregate and Coarse 

Aggregate [24] 
SNI ASTM C136:2012 

2 
How to Test the Specific Gravity and Water Absorption of 

Coarse Aggregates [25] 
SNI 1969:2008 

3 
How to Test the Specific Gravity and Water Absorption of 

Fine Aggregates [26] 
SNI 1970:2008 

4 
Testing Method for Bulk Density and Air Void Content in 

Aggregates [27] 
SNI 03-4804-1998 

5 
Testing Method for Moisture Content and Silt Content in 

Aggregates [28] 
SNI 03-1971-1990 

6 Portland Cement Specific Gravity Testing Method SNI 15-2531-1991 

7 
Method for Testing the Normal Consistency of Portland 

Cement Using a Vicat Apparatus for Civil Engineering Works 
SNI 03-6826-2002 

8 
Method for Testing the Initial Setting Time of Portland Cement 

Using a Vicat Apparatus for Civil Engineering Works 
SNI 03-6827-2002 

 

Aggregate sieve analysis testing is conducted to determine the gradation, sieve pass percentage, and 

fineness modulus (FM) [29]. The equation for determining the Fineness Modulus value is: 

 

𝐹𝑀 =
%𝑅𝑒𝑡𝑎𝑖𝑛𝑒𝑑 𝐴𝑔𝑟𝑒𝑔𝑔𝑎𝑡𝑒

100
… (1) 

 

Specific gravity and water absorption tests are conducted to determine whether the sand and split used 

meet the specifications for concrete mixes, where the specific gravity for normal aggregates is 2.5–2.7 and the 

maximum water absorption value is 3%. The silt content in the aggregate will also affect the strength of the 

concrete; therefore, silt content and water content tests must be carried out, with a maximum silt content 

tolerance of 5% for sand and 1% for the aggregate. Furthermore, physical tests for cement include testing the 

specific gravity of cement according to SNI 15-2531-1991, which is 3.00–3.2 for portland cement. This study 

employs a true experimental laboratory research design to investigate the mechanical property correlations of 

concrete. To resolve previous inconsistencies, the sampling method used is a purposive sampling technique 

(structured experimental matrix selection). 

The sample size was systematically determined based on the replication requirements of the Indonesian 

National Standard (SNI 03-2834-2000) for concrete mix designs [30]. A total of 18 concrete specimens were 

fabricated, divided equally into two distinct geometry types: 9 standard cylinders (15 x 30 cm) for compressive 

testing and 9 standard beams (60 x 15 x 15 cm) for flexural testing. The samples were clustered into three 

experimental groups based on the cement brand utilized: Baturaja Cement (BA), Tiga Roda Cement (TR), and 

Dynamix Cement (DY). Each group contains exactly 3 identical replicates to ensure statistical reproducibility 

and to monitor the coefficient of variation within the experimental batches. As shown in Table 2, the test 

specimens are differentiated based on the cement brand used, consisting of Baturaja Cement (BA), Tigaroda 

Cement (TR), and Dynamix Cement (DY). 

 

Table 2. Number of Test Items 

Compressive Strength (MPa) 
Number of Test Items (Cylinders) Number of Test Items (Beams) 

BA TR DY BA TR DY 

20 3 3 3 3 3 3 

Total 9 9 
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After the concrete test specimens were made, the curing process was carried out by soaking the concrete 

and then waiting for the compressive strength and flexural strength tests to be conducted 28 days after the 

concrete was molded[31]. The cylinder concrete testing process refers to the concrete compressive strength test 

method using cylinder test specimens, as specified in SNI 1974:2011. The compressive strength test used a 

compressive strength[32]. The compressive strength of concrete is defined as the unit load that causes the 

concrete to break [33]. Concrete compressive strength testing will be conducted following a 7-, 28-, and 56-day 

aging period. The distribution of the working load will be continuous, with the load being applied along the 

longitudinal axis of the cross-section. The stress will be equivalent to the fc value, which is defined as the 

maximum compressive load divided by the cross-sectional area of the test piece [34]. 

𝐹𝑐 =
𝑃

𝐴
… (2) 

In this equation, fc denotes the compressive strength of the concrete cylinder, P represents the 

maximum compressive load (Newtons), and A signifies the cross-sectional area of the test specimen (centimeters 

squared per millimeter squared). The concrete beam test is a standard method of evaluating the flexural strength 

of concrete, as outlined in SNI 4431:2011, which stipulates two loading points. 

Flexural strength is defined as the ability of a concrete beam placed on two supports to withstand a 

force perpendicular to the axis of the test specimen, applied to it, until the test specimen breaks [35], [36]. This 

force is expressed in Mega Pascal (MPa) force per unit area [37]. A beam under load will undergo deformation, 

and therefore, bending moments arise as resistance from the material forming the beam against the external load. 

It is imperative that the stress that arises during deformation does not exceed the bending stress. The objective of 

this mission is to ascertain the properties of concrete materials. It is imperative that external moments be 

supported by concrete materials. The maximum price that can be achieved before the beam collapses or breaks is 

equal to the internal support moment of the beam [38]. 

The data analysis strategy focuses on mapping the empirical path from compressive performance to 

flexural output. the data analysis tool chosen for this study is Microsoft Excel Analysis ToolPak to execute 

Simple Linear Regression Analysis and empirical coefficient curve fitting. This statistical software is fully 

justified for physical material science correlations where the objectives are to calculate: a) The empirical 

conversion coefficient (𝛼) for each individual cement brand using the formula : 𝛼 = fs /√f’c; b) The overall 

global predictive linear regression equation: y = mx + c; c) The coefficient of determination (R²) to evaluate the 

goodness-of-fit and quantify the exact percentage of variation in flexural strength that can be explained by the 

variation in compressive strength. 

 

 

3. RESULTS AND DISCUSSION 

The initial phase involved identifying the physical properties of local materials from South Sumatra to 

understand their baseline quality prior to casting. The results of aggregate property testing include sieve analysis, 

specific gravity, and water absorption. The results of these tests indicate that aggregate sieve analysis is a test 

used to determine whether the gradation of sand and aggregate meets specifications. Sieve analysis testing will 

determine the Fineness Modulus (FM) value. As shown in Table 3, the following are the results of the sieve 

analysis tests for aggregate (coarse aggregate) and sand (fine aggregate). 

 

Table 3. Sieve Analysis 

Sieve Size 
Cumulative Retained Aggregate (%) Cumulative Passed Aggregate (%) 

Coarse Aggregate Fine Aggregate Coarse Aggregate Fine Aggregate 

37.5 0.00  100.00  

19 21.00  79.00  

12.5 76.5  23.25  

9.5 89.00  11.00  

4.75 0.00 0.00  100.00 

2.36 0.00 0.87  99.13 

1.18 0.00 4.15  15.85 

0.60 0.00 35.99  64.01 

0.30 0.00 91.81  8.19 

0.15 0.00 97.78  2.22 

0.08 0.00 99.23  0.77 

Pan 100.00 100.00   

 286.75 329.83   
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The results of sieve analysis testing for coarse aggregate indicate a Fineness Modulus (FM) value of 

2.85, as defined in SNI ASTMC136-2012. The range of FM values for coarse aggregate is from 5.5 to 8.5, as per 

the aforementioned standard. Preliminary findings indicate that the Fineness Modulus value for the coarse 

aggregate has not been met [39]. Concurrently, the Fineness Modulus value for fine aggregate (sand) is 3.29. 

Preliminary analysis of the test results indicates that the Fineness Modulus value of the fine aggregate is within 

the specified range of 1.5 to 3.8. The experimental findings, as evidenced by the test results for specific gravity 

and water absorption, demonstrate that the aggregate meets the specification of 2.5 to 2.7, thereby indicating that 

its specific gravity is in accordance with the standard for normal aggregate [40]. As shown in Table 4 dan Table 

5. 

Table 4. Specific Gravity and Absorption 

No Aggregate Type Bulk 
Saturated 

Surface Dry 

Apparent 

Density 

Absorption 

(%) 

1 Coarse Aggregate 2.62 2.68 2.77 1.47 

2 Fine Aggregate 2.21 2.50 3.12 8.79 

 

Based on the results of testing, the average moisture content in coarse aggregate is 0.42%, which met 

the specifications of <3%. In comparison, the test results for the silt content of 3.75% indicate that the silt 

content of the coarse aggregate does not meet the specification of a maximum silt content of 1%. The materials 

used for concrete mixtures should meet the specifications, especially the requirement that the organic content 

does not exceed 1% because it will affect the planned compressive strength. Therefore, if coarse aggregate 

material is to be used for the mixture, it should be washed first to reduce the clay content. On the other hand, the 

test results for the acceptable aggregate water content were 3.24%, indicating that the water content in the fine 

aggregate was still relatively high and did not meet the specification of < 3%. The silt content was 3.23%, 

indicating that the clay content in the fine aggregate remained within the maximum tolerance of 5% [40]. 

The initial stage involves identifying the physical properties of local materials from South Sumatra to 

understand their basic quality prior to the casting process. Based on the data presented earlier, the physical 

properties of the materials from the sieve analysis are briefly summarized as follows. Sieve analysis indicated a 

Fineness Modulus (FM) of 3.29 for the Musi River fine aggregate, positioning it securely within the standard 

1.5–3.8 grading zone. However, its water absorption (8.79%) and moisture content (3.24%) exceeded standard 

targets, reflecting the highly porous nature of river-bed sediments. For the Baturaja coarse aggregate, the FM 

recorded was 2.85, accompanied by a silt content of 3.75%, which surpassed the standard 1% limit. To mitigate 

this and prevent clay minerals from disrupting the Interfacial Transition Zone (ITZ), the coarse aggregates were 

thoroughly washed before mixing 

Furthermore, the results of testing the properties of cement, specifically its specific gravity, consistency, 

and setting time, are presented in Table 5. In this study, three brands of cement were used: Baturaja, Tigaroda, 

and Dynamix. 

 

Table 5. Cement Density 

No Cement Type Cement Density 

1 Baturaja 3.09 

2 Tigaroda 2.78 

3 Dynamix 3.05 

 

The specific gravities of Baturaja and Dynamix cements, as determined by the test results, were 3.09 

and 3.05, respectively. As shown in Table 6, the specific gravity values met the specifications, which range from 

3.00 to 3.25. Meanwhile, the specific gravity value of Tigaroda cement did not meet the specifications, at 2.78. 

 

Table 6. Consistency of Cement 

No Cement Type Consistency of 

Cement (%) 

1 Baturaja 25 

2 Tigaroda 26 

3 Dynamix 25 

 

The mean cement consistency value was 25%. This finding suggests that the quantity of water 

necessary to bind the cement was 125 grams. The results of the setting time test demonstrated that Baturaja 

cement exhibited the fastest setting time. To address the first research question, the independent development of 

compressive strength (f'c) and flexural strength (fs) was systematically monitored 28 days post-curing. The 

experimental data revealed that while all mixtures successfully surpassed the structural target of 20 MPa, the 
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choice of cement brand induced highly distinct mechanical variations. The compressive strength test results are 

shown in Table 7 and Figure 1. 

 

Table 7. Compressive Strength 

Test Item (Cylinder) 
Compressive Strength 

Average Compressive 

Strenght 

N/mm2 MPa MPa 

BA 1 24.63 24.63 

23.40 BA 2 24.06 24.06 

BA 3 21.51 21.51 

TR 1 21.23 21.23 

21.99 TR 2 23.21 23.21 

TR 3 21.51 21.51 

DY 1 25.76 25.76 

26.23 DY 2 26.04 26.04 

DY 3 26.89 26.89 

 

The findings of the compressive strength testing indicated that the specimens manufactured with 

various cement brands exhibited distinct compressive strengths [41], [42]. The concrete specimens mixed with 

Dynamix cement achieved the highest mean compressive strength at 26.23 MPa, followed by Baturaja cement at 

23.40 MPa, and Tiga Roda cement at 21.99 MPa. Interestingly, an inverse performance trend was observed 

during flexural beam testing. The highest mean flexural tensile strength was achieved by the Baturaja cement 

matrix (3.22 MPa), followed closely by Dynamix cement (3.13 MPa), and Tiga Roda cement (3.03 MPa). 

 

 
Figure 1. Compressive Strength Testing 

 

The chemical composition of the cement used in the concrete also affects its compressive strength [43]. 

To assess the mechanical properties of the test materials, a series of flexural strength tests were performed on the 

test specimens. These tests were conducted after a 28-day curing process, which is a standard protocol in 

material science and engineering research [44]. As shown in Figure 2, the testing was carried out using a 

specialized machine that employed a 2-point loading method[41],[45]. 

 

 
Figure 2. Flexural Strength Testing 

 

The results of the flexural strength test are shown in the Table 8 
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Table 8. Flexural Strength 

Test Item (Beam) 
Flexural 

Strength (MPa) 

Average Flexural 

Strength (MPa) 

BA 1 3.23 

3.22 BA 2 2.95 

BA 3 3.48 

TR 1 2.95 

3.03 TR 2 3.17 

TR 3 2.97 

DY 1 2.91 

3.13 DY 2 3.28 

DY 3 3.21 

 

From a materials science perspective, this divergence can be explained by differences in chemical 

composition and mineralogical ratios (specifically Tricalcium Silicate C3S and Dicalcium Silicate C2S) across 

the commercial brands. Brands prioritizing early-to-mid-term compressive strength often favor higher C3S 

fractions to accelerate Calcium-Silicate-Hydrate (C-S-H) gel deposition under axial compression. Conversely, 

flexural capacity is highly sensitive to micro-crack propagation across the binder-aggregate boundary. The 

superior flexural performance of Baturaja cement indicates a highly compatible chemical affinity with local 

Baturaja gravel, producing a denser ITZ that effectively resists localized shear and tensile cleavage during two-

point bending. 

To answer the second research question, the direct mathematical path linking compressive data to 

flexural performance was established using linear regression modeling as shown in Figure 3, the highest mean 

flexural strength was observed in the beam test specimens fabricated with the Baturaja brand cement mixture, 

yielding an average of 3.22 megapascals (MPa), which is equivalent to 32 megapascals (MPa)[46]. The 

relationship between compressive strength and flexural strength produced from three different cement brands 

demonstrated that the highest compressive strength was achieved by Dynamix cement at 25.76 MPa, followed by 

Baturaja cement at 23.40 MPa, and the lowest compressive strength was achieved by Tigaroda cement at 21.23 

MPa. However, all test specimens exhibited compressive strength values that met the stipulated target of 20 

MPa. Conversely, the flexural strength test results indicated that the Baturaja cement brand exhibited the highest 

flexural strength value of 3.22 MPa, followed by Dynamix cement with 3.13 MPa, and the lowest flexural 

strength value of 3.03 MPa was observed with the use of Tigaroda cement. This finding suggests that the 

utilization of local fine and coarse aggregates, in conjunction with market cement of the appropriate 

composition, can attain the desired concrete quality and potentially surpass it. 

 

 
Figure 3. Correlation Graph between Compressive Strength and Flexural Strength. 

 

As shown in Figure 4, the relationship between concrete compressive strength and concrete flexural 

strength is obtained using simple linear regression analysis, as illustrated in the following graph. The regression 

equation is y = 0.0219x + 2.6131, and the R2 value is 0.2731[47], [48]. 
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Figure 4. Regression Analysis 

 

Where x represents f'c and y represents fs. The calculated coefficient of determination (R²) was 0.2731. 

In physical material science, an R² value of 0.2731 indicates that a generalized linear trend exists, but a single 

global equation cannot fully capture the variations introduced by different cement brands. This statistical finding 

strongly justifies the need to isolate brand-specific empirical conversion coefficients (𝜶) rather than relying on 

one uniform formula. 

Comparison of flexural strength with compressive strength based on the test results obtained a 

correlation value of compressive strength and flexural strength for each test specimen [49], [50]. 

 

Table 9. Correlation of Compressive Strength and Flexural Strength 

Test Item (Cylinder) 

Compressive 

Strength 

(f'c) 

Flexural 

Strength 

(fs) 

Correlation of 

Compressive 

Strength and 

Flexural 

Strength 

N/mm2 MPa 
√𝑓𝑐 𝑓𝑠

√𝑓𝑐
 

TR 21.23 3.03 4.61 0.66 

BA 23.40 3.22 4.84 0.67 

DY 25.76 3.13 5.08 0.62 

 

When compared against national standard baselines, the mean conversion coefficient across all batches 

closely aligns with the standard empirical constant of 0.62 stipulated in SNI 2847-2013 (fs = 0.62√f’c). 

However, the individual deviations particularly the elevated (α) values of 0.67 and 0.66 for Baturaja and Tiga 

Roda cements demonstrate that generalized national formulas tend to underestimate the flexural capacity of 

concrete configured with local South Sumatra materials. This confirms the alternative hypothesis, proving that 

inter-brand chemical variations alter the conversion ratio. 

According to the test results, the correlation values for compressive strength and flexural strength were 

obtained for each test specimen . For the use of Tigaroda cement, the correlation value was 0.66, for Baturaja 

cement, 0.67, and for Dynamix cement, 0.62. Based on the Table of values obtained in the study, the average 

results were the same as those in SNI 2847-2013. For the correlation result of fc'20 MPa 28 days of 0.62√fc', it 

was in accordance with SNI 0.62√fc' [51]. This study advances existing structural knowledge by moving beyond 

generic code assumptions that treat concrete components as structurally homogeneous. Prior works by Saputra 

[1] for Bojonegoro aggregates reported localized conversion factors as low as 0.46, while standard national 

guidelines dictate a fixed 0.62 value. The clear novelty of this study is the mapping of brand-specific conversion 

boundaries for moderate-grade (20 MPa) rigid pavements using the unique regional aggregate pairing of Musi 

River sand and Baturaja gravel. The results prove that concrete utilizing identical local aggregates can display 

different conversion mechanics depending on the binder brand. This adds a critical new layer to concrete mix 

design theory, demonstrating that the conversion coefficient is a dynamic variable governed by the mineralogical 

compatibility between localized aggregates and proprietary commercial cement compositions. 

For civil engineering practitioners and infrastructure authorities in South Sumatra, these findings offer 

immediate practical value. Current field protocols require project teams to cast and cure large beam specimens to 

verify flexural compliance for rigid pavement approvals a process that is time-consuming and often slows down 

construction timelines. By applying the brand-specific empirical coefficients developed in this study (e.g., using 
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0.67√f’c for Baturaja cement setups or 0.62√f’c for Dynamix setups), field engineers can confidently predict 

flexural pavement performance directly from standard, easily executed cylinder compressive tests. This 

eliminates the necessity for heavy, resource-intensive field beam testing matrices, reduces material waste, 

accelerates project delivery speeds, and maintains strict quality control over regional highway infrastructure. 

Despite its valuable contributions, this study has limitations that should be noted. The experimental matrix was 

bounded by a single target strength grade of 20 MPa at a fixed 28-day curing interval, using specific aggregate 

sources from the Musi River and Baturaja area. Furthermore, due to equipment limitations, the underlying causes 

of strength variations across cement brands were inferred based on mechanical macro-behavior rather than direct 

chemical quantification. To build upon these findings, future research should expand the experimental 

framework to evaluate higher structural grades (e.g., 30 MPa and 45 MPa) across extended curing lifespans of 56 

and 90 days to map long-term conversion shifts. Additionally, integrating microstructural characterization tools 

such as Scanning Electron Microscopy (SEM) and X-ray Diffraction (XRD)—is highly recommended to visually 

analyze the interfacial transition zone and precisely quantify the mineralogical compounds responsible for these 

brand-specific mechanical performance differences. 

 

 

4. CONCLUSION 

This study successfully fulfills its primary objective by establishing localized empirical conversion 

models between compressive strength (f’c) and flexural strength (fs) for a 20 MPa rigid pavement concrete 

design utilizing South Sumatra aggregates. The laboratory investigations conclusively demonstrate that all 

experimental mixtures surpassed the 20 MPa structural threshold. While Dynamix cement generated the highest 

compressive strength (26.23 MPa), Baturaja cement achieved the highest flexural performance (3.22 MPa). 

Crucially, the isolated empirical conversion coefficients (𝛼 = fs /√f’c) varied distinctively across binders, 

yielding 0.67 for Baturaja cement, 0.66 for Tiga Roda cement, and 0.62 for Dynamix cement, with a global 

regression baseline defined as y = 0.0219x + 2.6131 (R² = 0.2731). Based on these empirical facts, this study 

produces a new qualitative engineering concept: The Binder-Aggregate Mineralogical Compatibility Concept. 

This concept posits that the mechanical strength conversion boundary of concrete is not a static, uniform 

constant dictated solely by structural grade (as generalized by national building codes like SNI 2847-2013). 

Instead, it is a dynamic properties matrix controlled by the proprietary chemical-mineralogical compatibility 

between specific commercial cement brands and the physical topography of localized geological aggregates, 

which directly dictates the density and micro-cleavage resistance of the Interfacial Transition Zone (ITZ).The 

structural and economic implications of these findings are highly significant for infrastructure management in 

South Sumatra. By adopting these brand-specific conversion factors (particularly the elevated 0.67 and 0.66 

coefficients), civil engineering practitioners and regional transport authorities can transition away from 

traditional, costly, and time-consuming on-site beam fracture testing. Field quality control can be executed non-

destructively by accurately predicting real-time flexural performance directly from standard cylinder 

compressive tests. This significantly minimizes material waste, reduces structural test overheads, and accelerates 

the construction and approval timelines of regional rigid highway pavement projects without compromising 

structural safety margins. 
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